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THE GMF, PRESENT AND FUTURE
THE CONSOLIDATION OF A EUROPEAN NETWORK
The European reality has significantly changed since the creation of the European
Union. National decisions are adopted in a wider framework at a supranational level and
the European Union constitutes the main forum in the decision making process.
Since 1993, AMAC, KSO and ARCICEN have been working on the consolidation of a
solid international network of municipalities with nuclear facilities in their territories,
with the aim of achieving representation at the very heart of the decision making
process at European level.
In November 1993, the I European Conference was organised by AMAC in Vandellos,
Spain. Several representatives of municipalities with nuclear facilities attended from
Germany, Finland, France, U.K., Sweden, Slovenia, Russia and Spain. As a result, a
new communication network was established between the different municipalities,
which opened the way for further contacts.
In October 1994, the French association of municipalities ARCICEN organised the II
European Conference in Flammanville. 62 representatives from Sweden, Spain,
Germany, U.K. and France attended the meeting with the aim of exchanging
experiences and inform on the nuclear policy of their countries.
The III European Conference on Nuclear Waste and the Municipalities was held in
Oskarshamn, Sweden, in April 1995. More than 100 representatives from 11 countries
participated in the meeting: Spain, France, Germany, Belgium, the Netherlands, U.K.,
Sweden, Switzerland, Finland, Rusia, Hungary, Austria and Slovenia. A final document
was issued based on three principles: information, participation and economic
development.
In 1996, the IV European Conference organised in Obrigheim (Germany) with the
presence of Germany, Sweden, France and Spain resulted in a Memorandum declaring
the three basic principles of the previous conference as the condition for their
participation in further meetings. Their objectives and policies are as follows:
The following year, the V European Conference on the Dismantling of NPPs and the
Cooperation between German Municipalities was held in Gundremmingen (Germany)
with the participation of representatives from 5 different countries: Germany, France,
Spain, Sweden and Slovenia. The 1997 conference focused on the German
municipalities and their future as an association. France, Spain and Sweden exposed
their personal experiences from their respective associations and Slovenia expressed the
situation of the safety standards in their NPP.
In 1998 all AMAC members were invited by ARCICEN to Normandy and to celebrate
the 10th anniversary of AMAC, the VI European Conference on Information Policies,
Economic Development and Radioactive Waste in Europe was held in Madrid in 1998.
A high number of countries were represented: Belgium, Slovenia, Spain, France, U.K.,
the Netherlands, Finland, Sweden and Switzerland.

THE GMF
in August 1999, we held a meeting in Barsebeck and we formally constituted the GMF,
the European Group of Municipalities with Nuclear Facilities and their Futures between
three organisations, the Swedish group KSO, the French group ARCICEN and the
Spanish group AMAC.
The GMF has organised this particular meeting in Brussels with the help of the DG
XVII of the European Commission and the Spanish Nuclear Security Council to discuss
issues related to the Local Democracies and the Nuclear Power Plants. Not only
different municipalities have expressed their views and comments, but also European
institutions and international organisations have participated as actors expressing their
views on the future of the nuclear energy and listened to the municipalities.
a) Objectives of the GMF
The GMF, as a European network of municipalities with nuclear power plants, has
entered a maturity and consolidation phase. From now onwards, it should focus on three
basic objectives:
Q To keep and strengthen the relations between municipalities, establishing
communication and relation systems and defining common programmes, with the
aim of consolidating a European network of municipalities with common problems
a

To participate in European forums on the future of nuclear energy, contributing with
a new point of view and helping in the decision-making processes, in order to define
a programme to expand the knowledge of the territorial reality.

•

To engage in the European people's construction, helping to improve the
participation and security conditions in the less less-favoured countries, through the
collaboration in European programmes aiming to harmonise the new participating
countries, integrating in its field of action the municipalities of Central and Eastern
European countries.

b) Policies of GMF
The GMF should enable a permanent information exchange within its members, not
only on the municipal reality but also on the nuclear reality. In this matter it should act
as an information transmitter, from the outside to the inside and vice versa. The
procedures for this information exchange will be the following:
a

Use of the new technologies to establish ways of information access for all members
and transmission of the opinion to other virtual forums of nuclear or municipal
content.

a

Fostering meetings with other agents to participate in the nuclear energy sector.
Such meetings could be virtual o personal. The use of virtual media could enable the
carrying out of meetings, conferences, and forums, without the need of personal
travelling. Nevertheless, we will not forget about the need for personal meetings
when its content requires it.
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a Participation in all diffusion forums opened or to which we are invited, with the
purpose of contributing with our opinions and guarantee the basic principles of
transparency, security and economic development.
a

Organisation of an annual seminary of municipalities and nuclear power plants on a
rotary basis in the different countries of Europe, especially the Eastern countries, to
improve the participation and the implementation of local democracies in the
nuclear world.

•

With these activities, we can achieve the integration of all the GMF municipalities,
including the new participating countries, in a European supranational reality that
would help to analyse the decision making processes in each country and to achieve
a better understanding of the European reality as a social and economic area.

c) The Future of the GMF
The next steps will be similar to what we have been doing so far, which will be bringing
together all those who wish to participate with us in such group in the future. During the
course of this conference we have met with authorities which make decisions in the area
of nuclear power and we want to make sure that they think of us and consider us in
whatever forum they work in.
•

Integration of the municipalities of Central and Eastern Europe

We should bear in mind the engagement to implement the concepts of nuclear security
and local democracy in these municipalities as one of the objectives of the GMF.
Assuming that the economic situation of these countries is precarious and the
democratic tradition is brief or scant, one of the GMF objectives is to help the local
authorities to get involved in participation, information and emergency prevention
policies. This will only be achieved through common exchange and consulting
programmes.
On the other hand, the Commission has adopted the decision of the closure of the
nuclear power plants in Bulgaria, Slovakia and Lithuania, which as everybody knows,
will have a strong impact on the economic structure of these territories. The experience
of the GMF municipalities in the working out of programmes aimed to foster economic
alternative measures could help in the decision making process if territorial
development plans can be established to create alternative economies.
a

Web site

We are already working to set a GMF website that will include information from all the
countries. The Internet is a cheap and flexible information exchange system. Nowadays
the web and the Internet are very useful and this should enable us to exchange
information very cheaply without actually having to publish periodicals or journals.
This will help us to save out paper. Everyone will actually be able to access this website
and obtain information on local democracies and NNPs.

11 —

CONCLUSION
The GMF wants to become a support element to the locai authorities of nuclear areas in
order to foster their participation in the decision making processes, working
continuously in collaboration with other agents of the nuclear sector, especially with the
authorities of the European Commission, assuming that its mayor contribution is the
knowledge of the every day territorial reality, as a fundamental element that should be
borne in mind in all defined policies, whether at European level or at national level.
We are sure that this debate on the future of nuclear energy will represent a new era for
the municipalities with nuclear facilities across Europe and that international
cooperation will open the way for a better use of nuclear energy around Europe.

Mr. Gabriel A. RUIZ DEL OLMO
President of AMAC

Mr.Torsten CARLSSON
President of KSO

Mr. Daniel JOFFROY
President of ARCICEN
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OPENING SPEECH
Philip MODING
General Secretary of KSO
As representatives from the municipalities with nuclear facilities of Europe, we are very
happy that our European Union is taking care of us during 2 days and that we are
welcome here to discuss our matters. We have to focus on the interests of the
municipalities and the local authorities for two days now. That is why we are here.
Normally, in our EU they discuss nation to nation more than between local authorities,
and even if our economy is globalized and is europeized, we have the responsibility
still, and that will remain, on the local level.
There will always.be impacts of simple decision-making on the local level and a local
responsibility must always be taken. In this case, the decision making in the nuclear
sector. And that is the topic for these 2 days: what the roles are for the municipalities of
Europe, municipalities with nuclear reactors, with nuclear facilities. We are not mother
tongue speaking English, norrnally in the Secretariat, and we beg your pardon that our
English is not excellent but we are better in Swedish and Spanish, I could guarantee.
Thanks to AMAC in Madrid and Reus, in Spain, this conference has taken place, I
think. Thanks to my colleague Mariano Vila de Abadal Serra, thanks to his staff and the
staff in Madrid, with Ana, Lourdes and others, this is taking place for the first time in
the European history and here in Brussels. We are very grateful to the EU for this and
after this welcome address to all of us, I want to give the floor to the President of
Energy Commission of the European Parliament, Mr. Westerndorp. Thank you very
much.
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Mr. WESTERNDORP
President of Energy Commission, European Parliament
When groups of municipalities where nuclear installations are established asked me to
chair this meeting I accepted for various reasons, two principally. First of all, because I
am delighted to be with you and secondly because there are 2 elements which we have
in common. We are all representatives of towns, cities and municipalities, and are very
close to the citizens. The principle of subsidiarity is of great importance to us, we have
to deal with those who take decisions and are closest to the citizens, the municipalities.
The group of municipalities takes the decisions in the light, of course, of their own
characteristics and peculiarities and they are very close to each other. Obviously, to
have nuclear installations is a problem, not only for the present, but also for the future.
The future of nuclear installations is not rosy, this is a difficulty with which we are
familiar and which we know we are going to have to deal with in the future. So this is
something which unites us. We have information and we
provide information, but more and more there is a demand for participation and we all
recognise that we are part and parcel of this municipalities, but we are not part and
parcel of the information and decision making mainstream at European level. In Europe,
the principle of subsidiarity is an important one. It means that anything, which cannot
be properly done at a national level, is done at European level, that which cannot be
done well at regional level is done at national level. The idea is that the decision should
be taken at the level which is closest to the citizens and we have to organise ourselves in
order to ensure that our views and our concerns are known and met. So this are
challenges and problems with which we are all faced, our acronym expresses this,
GMF, an acronym with which we are all familiar. We took out our nuclear installations
and we have in its place the future because this is what is of interest to us.
Now, in the EU Parliament I chair the Committee on Industry, Economy and
Investments and we follow very closely everything which has to do with energy
matters, safety and security of supply, the compatibility of these the installations with
the environment. So these are the basic principles, which are our guides in energy
policy. Of course we monitor what is happening together with other institutions of the
EU, particularly with the EU Commission, the body whose duty is to make proposals on
its own initiative, otherwise it is not possible to have a European policy in a given area.
There are representatives of the EU Parliament here, the EU Commission as well as the
OECD, which is also an important institution in this particular area. There are also
representatives from the IAEA, so these are the people, which are sitting beside me as a
matter of fact, who are the real specialists in this area.
I just want to say that the EU Parliament is very interested in such matters. I have told
you that I chair the Energy Committee and we have our own ideas as regards energy
matters, in particular, nuclear energy.
So we need to exchange views between other colleges coming from other parties and
other standpoints. Of course, there are other urgencies as regards nuclear energy, but we
also have points of common on the question of nuclear energy: we are all very
concerned about what happen to citizens because we are there to represent you all, we
represent the towns, the cities, and the citizens themselves within the EU Parliament,
were important decisions are taken.
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The EU Parliament is an important forum for your views to be made known and you
could really exert influence on the decision making process and ensure that this is
brought as close as possible to your own interest, I am very much available to assist you
as far as possible so that we can exchange views and share ideas.
You will see on my right Mr. Lamoureux, Director General of the new directorate
general for Transport and Energy. Mr. Lamoureux is a gentleman who really is at the
heart of the decision making process in the EU Commission, he has worked in the past
with Mr. Jacques Delors. He is a great specialist in a number of European issues and is
the person who, under the direction of Commissioner Loyola de Palacio, is responsible
for energy matters. Mr.Echevarri, on my left, has been chairman of the Council for
Nuclear Security, and now is Director General of the OECD's nuclear energy agency.
We also have Mr. Domartzki, representing Mr. Elbaradei, so he is here to represent the
IAEA as the Director General for Nuclear Safety within the IAEA, he has the important
job of looking into issues which are really of vital importance to the safety of citizens. I
give the floor now to Mr. Lamoureux.
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Mr. LAMOUREUX
Director General, European Commission, DG XVII
Thank you chairman, ladies and gentleman, the EU Commission, and more particularly,
Mrs. Loyola de Palacio, is delighted that it is under the auspices of the Commission that
the conference is being held. Often people say that Brussels is somewhat far removed
from what is happening in the lives of citizens, but your conference demonstrates that
this is not always the case.
It is extremely difficult to speak calmly and unemotionally about the nuclear energy
industry, buy I am going to try to do this because, as our chairman Mr. Westendorp has
said, the EU Commission had the duty of putting forward proposals and this year, the
new Commission chairman Mr. Prodi intends to initiate a debate on the role of each
energy source, in a context which is new for the EU: The context of the enlargement
and the context of the need to respect constraints in our dealing with the environment.
Nuclear energy is a recent source of energy, which was developed in a very short period
of time. Historians will note that when the Treaties of Paris were signed in 1957, which
gave arise to the common market and the CEE and Euratom, for the negotiators of the
time, the Euratom Treaty was much more important than the Treaty establishing the
common market. Why? Because the construction of Europe had begun with coal and
steel and logically people felt that it was vital and that nuclear energy is something that
Europe would develop on a certain direction.
Since then, there have been problems with the nuclear industry but it has continued to
developed, and now we are at a turning point because we have to make certain choices
with respect to investments. A number of member states are in facto on the brink of
making these choices, and so the most unemotional light must be shed on these choices.
Under the Euratom Treaty, each member state is free to develop nuclear energy or not to
do so. I should like to insist on 2 aspects in terms of presentation. First of all, the socioeconomic impact of the nuclear industry at local level as well as at European level and
also on the dual constraint which exists in terms of the environment and in terms of the
enlargement, which requires us to look again at the whole question of nuclear energy.
When certain member states decided to take the nuclear path and to build nuclear
reactors, in all cases, the opinions of the people living in the areas where these nuclear
reactors were set up was not sought. From the economic point of view, the
establishment of these reactors may have created problems and fears, and I know that it
is among your duties to cope with this kind of situation, but is it also true that, at the
local level and from the economic point of view, there have also been advantages, there
has been a contribution maid in terms of research and revenues.
Now we have certain scientific communities which are well integrated with the local
populations, and indeed, these communities have made it possible to revitalise
development in certain areas. You were not consulted when the nuclear facilities were
built, but in the light of the debate of the future of nuclear energy, it is only legitimate
for you to ask why you should not be consulted at this stage, either if decisions taken as
regards to nuclear energy are going to lead to far reaching changes.
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This is a .matter which is of great concern to you at your local level, but also it is of
concern to the BU institutions as Mr. Westendorp has made quite clear. 37% of the
energy produced on the EU comes from nuclear energy. The BU has invested funds in
order to guarantee as far as possible nuclear security and nuclear safety and has also
done research on the disposal of nuclear waste, the transport of nuclear materials and
has also invested in the fight against proliferation.
The interests of the industry have also got to be taken into account in the light of the
challenge that the EU faces to respect the Kyoto agreement. The member states have
reacted in different ways, some have taken a very firm line, others have announce that
they would do so, still others are wondering what to do, others have said that they will
continue as in the past. And we have to deal with all of these, and at the same time,
express determination to meet our commitments and see how could this be done without
pulling into question the role of each and every source of energy and while bearing in
mind our imperative, which is the security of our energy supplies internally within the
Union and outside the Union, so that the EU does not come to depend too heavily on
certain sources of energy.
Some may make the point that coal is freely and widely available, but there are other
problems with it, some will say that gas is the future, but from the geopolitical point of
view, the sources of energy are not necessarily secure. We have to look at the matter in
a very dispassionate way, taking into account all the realities. Another constraint has
also arisen and that has to do with the enlargement. All the plans with the respect to
energy are focusing on 2020 or in a more risky way on 2050. \n the year 2020 there will
be 30 to 35 members of the EU. Some of the countries if not all of them, which would
have joint, have very special characteristics as regards energy. Poland for example
produces much more coal than the entire EU at present.
The Commission negotiated with 3 candidate countries: Lithuania, Slovakia and
Bulgaria on timetables for the closing of their nuclear power plants, but it must not be
forgotten that the EU has undertaken to fund the construction or modernisation of some
nuclear plants in the candidates countries. So then again there are certain unavoidable
facts which have to be integrated into a thinking of the matter, because the constraints as
regards the environment and CO2 emissions have also to take into account the economy
and the production in these countries. At the same time, we need to explain that in order
to reduce CO2 emissions it will not be sufficient to try to juggle the different shares of
different energy sources in the economy. The UE has to take certain measures in order
to respect its commitments. For example, in the area of transport; transport is the main
consumer of energy, if the EU does not revitalise rail transport, if it does not reduce the
role of private cars, we mean clean cars as well, then the EU will not be able to meet its
international commitments in the area of the environment and will certainly not be able
to go beyond those commitments.
Nuclear energy has got to be examined in a dispassionate way in this total context.
There are criticisms that could be levelled at nuclear energy. Usually these criticisms are
focused on 3 areas and my advisers are going to be talking to you about these today and
tomorrow: the safety of facilities, proliferation and the disposal of nuclear waste.
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The safety of nuclear energy
This has tended to be an opaque area, not at all transparent. But the world has changed
and I think that you can contribute to demonstrating the fact that a dialog inter alia with
those running the facilities on your territory can help the member states and the EU to
look and deal into the matter in a dispassionate way.
We must also realise that the very slightest significant incident in a nuclear facility in
the EU can give rise to completely disproportional reactions. During recent storms in
France, part of the nuclear plant in Gironde had been flooded. This was considered a
minor incident by specialists, but was treated a major one by the general public. We cooperate with the IAEA and the international organisations by pulling our data and our
expertise and if we continue in this way we should be able to organise wider edging
debate.
The Commission has to look at the fact that nobody can forecast what the future of
nuclear energy will be. There are fears with respect to this sector, but beyond those fears
we have to realise that this form of energy does present certain advantages reconciling
competitivity, security of supply and respect for the environment. The EU Commission
has to integrate all of these aspects into a debate on energy sources. The Commission
will be making recommendations towards the end of this year, but before this it is
intending to hold consultations with the largest possible number of organisations and
actors in this area. Your organisation has a very specific experience in this area and we
intend to glean as much information and as many views as possible from you. After of
which we shall present to the EU Parliament and to the council of ministers
recommendations for strategies and I think that on the grounds of a dispassionate way
everyone will be able to see on that basis what will be the future of each of the various
energy sources and the conditions for further developing or for cutting back on each of
these. Thank you very much.
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Mr.ECHAVARRI
Director General OECD-NEA
It is a pleasure for me to transmit to the GMF congratulations from the Nuclear Energy
Agency of the OECD for the innovative of this meeting, which is important within
Europe and elsewhere. I would also like to extend our thanks to the NSC of Spain, a
cosponsor of this meeting, and to the EU Commission, which has given us the
possibility of using these wonderful facilities that make these meeting possible.
As you know, the Nuclear Energy Agency is the nuclear energy organisation of the
OECD family. The purpose of the OECD is to promote policies to achieve the highest
sustainable economy and employment growth in order to contribute to the economic
expansion worldwide. I would like to emphasise that this mission of the OECD was
established 50 years ago and it already talks about an economical growth, which can be
sustained. Nowadays everybody talks about sustainable development. The OECD was
talking about sustainable development 50 years ago. It has always considered that the
economical growth has to be sustained, has to take into account many other
considerations, not only the pure numerical figures of the gross national products of the
countries.
At this moment the organisation has several priorities: helping the governments to
analyse the world economy and those politics that can contribute in general to this
sustainable economical growth, but there are specific projects of high interest and
priority for the organisation at this moment. I would like to emphasise the structural
reform. As you know all over the world the role of the governments is changing, there
are many activities that in the past where in the hands of the governments and now are
being privatised. There is a trend of changing the responsibilities of these governments.
It is a high priority for the organisation to do that well.
All issues related to the employment and creation of jobs is also a high priority for the
organisation. All matters related to the economical growth too, as you know the world
economy is growing and we should analyse the factors contributing to that fact. In the
last 5-7 years, there has been a complete change on how the world economy is working.
There has been a drop on the cost of all kind of communications, not only physical
communications but also telecommunications. The use of computers, Internet and so on
is changing the world economy and contributing significantly to the globalisation.
Sustainable development, a subject to which I will come back later, and biotechnology
are the subjects in which the organisation is putting high priority at the moment.
There is another consideration of different nature: until a few years ago, the weight of
the OECD countries in the world economy practically meant 85%. This is changing
very rapidly and we foresee that, in 20 or 30 years, the non-OECD countries will have a
significant role in the world economy. Countries such as Russia, China, Brazil, India or
Indonesia are going to be a very big save of the world economy in the very near future.
That is why the OECD is also concern with the relationship between these countries and
the developed countries of the OECD.
Within the OECD there is a nuclear energy agency, the one I represent here. It was
created in 1958, more than 40 years ago, it has 27 member countries. The mission of the
NEA is to assist its member countries in maintaining and further developing through
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international co-operation the scientific, technological and legal basis required for a safe
environmentally friendly and economical use of the nuclear energy for peaceful
purposes.
Within the world economy and especially within the OECD economy, nuclear energy is
a very important element. At this r iment, nuclear energy is providing 24% of the total
electricity of the OECD countri, . Taking into account that nuclear energy is capital
intensive in terms of capital mvestnient this means much more than that. So really,
nuclear energy is a very important part of the OECD economies. That is why the OECD
has a specific agency to deal with, issues of nuclear energy.
I was mentioning before that the organisation is concerned with sustainable
development. At this moment there is a very important project of the OECD analysing
how can this sustainable development be achieved, it is called the Sustainable
Development Project, which is going to be presented to the ministerial meeting of the
OECD next Spring 2001. Many people associates sustainable development to the
environment. The OECD considers the environment as a very important dimension of
sustainable development, but not the only one. There are other 2 important dimensions:
the economic dimension and the social dimension. The organisation is trying to balance
those 3 dimensions in order to assess the world economy regarding sustainable
development.
As I have mentioned, nuclear energy is very important for that. Therefore, the OBCD's
NBA is at this moment developing a specific project to analyse how nuclear energy fits
with sustainable development. As you know, there is a great controversy about nuclear
energy, and whether it is an activity that can be sustained taking into account a sound
criterion for sustainable development. I hope that by the end of this year we will have
finished this project and provide this evaluation.
Not only the objective evaluation is important, but also the perception the society has of
nuclear energy. We consider that any activity can only be developed if there is a
consensus in the society about the need to do this. Therefore, the perception of society
about nuclear energy is very important.
Besides the sustainable development, the OECD is very concerned about climate
change. Maybe it is premature to make a complete assessment on whether the climate of
the world is changing or not, but there are many indications pointing out that it is more
than reasonable to pay great attention to it, for there are many phenomena related to the
greenhouse effect.
One of the characteristics of the nuclear energy is clear: it does not produce CO2, an
element thai could be the main contributor to the climate change, and we have in our
hands a source of energy which has demonstrated that it is feasible, that can produce a
high amount of energy, in fact, it is producing 24% of the total energy of the OF.CD
countries. Worldwide is providing 17% of the electricity. So this is a realistic source of
energy, ready to piay an important role if needed. The fact that it does not produce CO2
is very attractive for many people looking ahead to the evolution of our society in 50
years, it is not conceivable not to use a source of energy which is available at this very
moment, specially if it can contribute to prevent the climate change.
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As I have said, the perception of the society about some of the matters is not very
positive. Our aim is to be objective in the evaluation of nuclear energy, contributing to
give a sound evaluation of the role of nuclear energy. The non-emission of CO2 is
positive, but it is also necessary for the nuclear energy to deal with the following
important issues:
Safety. The safety record of the OECD countries is outstanding.
Waste. Technically there is a solution for the waste. Scientists agree that underground
depository can store the waste forever, but no countries have demonstrated it in real
terms. Societies want facts, they want to see real and implemented solutions. The NEA
has welcomed the underground depository opened in 1999 in the EE UU, New Mexico.
It is the first time that there is an underground depository at 700m deep for high level
waste, so it has been demonstrated that this is a feasible option. Societies will need
years to perceive that, but this waste isolation pilot plant in the EE UU is the first real
step for assuring a long-term solution for high level waste.
Competitiveness. As you know, electricity is a-market, which in many countries is
being deregulated. Nowadays there are other sources of energy with attractive prices, so
the nuclear energy has to deal with the fact that is capital intensive and needs many
years to write off the plants. Therefore, it may not be too attractive for private investors.
The role of the nuclear industry is to make sure that they are competitive in the markets.
Finally, the society has to be better informed on non-proliferation issues. The IAEA in
Vienna is making a tremendous effort and we are convinced that the use of nuclear
energy in commercial terms is not contributing to the proliferation. We consider that
this problem is under control.
If we advance in all these areas, nuclear energy could play and important role in this
century, especially if we consider that climate change is becoming an important issue on
the agendas of the different governments.
The public perception of all this is very important and related to this meeting. The
municipality's experience of living around nuclear plants is a clear indication on how
the fact of being familiar with these installations gives you a better flavour about what
nuclear energy is. The role of municipalities is extremely important, in many countries
you have calmed the society and there is a great difference between the perceptions and
the experiences. The NEA is now concerned with the civil society. The OECD has been
organised by governments dealing with governmental problems, trying to give good
recommendations to the governments. But today, the role of the governments is
continually diminishing, the role of the civil society is increasing year by year. It is very
important for the OECD to integrate in the work, not only the governments but also the
civil society and NGOs, which can give us great information on the needs of the society.
In that sense I think that the GMF is a very important NGO. We look forward to
continue with the collaboration between this organisation and the OECD, and more
specifically with the NEA, for it is a great step that we wish to continue in the future.
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Mr. DOMARATZKI
Deputy Director General for Nuclear Safety, IAEA
I apologise for our director general who intended to be here, but could not be. He is in
Thailand at the moment and could not return in time. I will not repeat what the other 3
speakers have said about some of the challenges and the opportunities that exist in the
Nuclear Energy Agency, but way of introduction I simply intend to answer four
questions about our agency, the IAEA:
Who we are?
Why do we exist?
What do we do?
Why are we here today?
Who we are is very easy. We are the specialised agency of the UN, who reports to the
General Assembly. We are more than 50 years old, composed of 130 member states and
we are primarily a scientific organisation with an annual budget of about a quarter
billion US$.
Why do we exist? Any of you that have read our statutes will recognise that we have
only one objective: to accelerate and enlarge the contribution of atomic energy to peace,
health and prosperity throughout the world.
What do we do? We do a variety of things. We have assist in research and development,
and above all in the practical application of nuclear energy. We transfer technology to
member states, particularly to developing countries of the world who wish to use
nuclear energy be it for electrical power production, industrial applications, medical
uses, agriculture, education or all the useful purposes of nuclear energy. We are
involved in the training of scientists and experts, again and particularly from developing
countries. We operate, as Mr. Echevarri mentioned, as safeguard system to ensure that
nuclear material is not used for military purposes. And in the area that I am most
familiar with, because it is the area for which I am responsible, we establish standards
of safety for protection of health and minimisation of danger to life and property. We
establish these standards of safety in all areas of the nuclear industry. And because
standards are only pieces of paper, in the next step, we assist member states in applying
these standards of safety.
Why are we here today? Why is our organisation represented here today? It is quite
clear: we want to understand better the needs and wishes of the member states. If we are
to serve them we must understand what they expect. We are here to offer our services to
anyone who may request them in areas were we are competent. And the types of areas
that you face every day: decommissioning, recycling policies, transportation of
radioactive material, safety of operation of nuclear power plants. But most of all we are
here because we recognise that the real world is not in our beautiful office towers in
Vienna, but the real world is in the regions and the municipalities where people are
using nuclear energy on a day by day basis. And therefore I look forward to an active,
hopefully not too heated but interesting and informative discussion over the next 2 days.
I hope to come to some conclusions that will guide the way forward to us in the future.
Thank you very much Mr. Chairman.
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ES00$0002

LOCAL CONSEQUENCES AND REACTIONS TO THE CLOSING DOWN OF
NUCLEAR REACTORS IN SWEDEN, A KSO REPORT, 1999
Mr. Torsten CARLSSON
President of KSO, Group of Municipalities with NPP in Sweden

Chairman, Ladies and Gentlemen
During the autumn of 1999 the Swedish Government and the reactor owner
Sydkraft agreed to the terms and conditions for the phase out of Barseback 1.
The negotiations where initiated after a government close down decision in
1998. The reactor was phased out early December last year.

The government close down decision resulted in a study funded by the
Organisation of Municipalities with Nuclear Operations - KSO. The study was
conducted to evaluate the scenario if all reactors in Sweden are closed down by
in the near term or if the phase out takes place in an orderly manner between
after 40 years of operation for each reactor.

We have asked two concrete questions:

- What will be the local consequences to the five municipalities with nuclear
reactors be if the all nuclear power plants are phased out by the year 2005?
-

What will be the local consequences to the five municipalities with nuclear
reactors if all the plants are permitted to remain running for the often stated
lifespan of 40 years e.g. between the years 2012 and 2025?

The five KSO municipalities have conducted a joint study to address the two
questions. Our study should be seen as a calculation that attempts to give a
concrete picture of the consequences.
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A 2005 phase out will have the following estimated consequences:
- around 4000 persons employed directly at the plants will be dismissed first
-

in addition about 2000 persons working within the nuclear power plant
subcontracting sector (services, auditing etc) will follow closely thereafter
at last about 2000 employees working within various sectors of the
municipalities (shops, schools, childcare, restaurants, service companies,
etc.) will loose their jobs.

In total this means approximately 8000 jobs will disappear, mcfstly within the
five municipalities concerned.
Seen from a national point of view such figures are hardly significant. It should
be noted, however, that Sweden does not operate as a single geographical labour
market, i.e. one housing market and commuter region. On the contrary, our
country is larger than, for example, Germany. Sweden is sparsely populated and
contains many areas with difficult depopulational problems. The really serious
consequences from a labour market perspective of a phase out is that it will
affect areas that already has developmental problems. In two cases (Forsmark in
Osthammar and Simpevarp in Oskarshamn) it concerns particularly sparsely
populated areas with small regional labour markets and therefore they will be
affected very negatively.

The consequences of a phasing out should not only be measured in the number
of lost jobs. It should also be regarded from a qualitative viewpoint - namely as
a significant loss of labour opportunities for highly educated individuals. This
will for example be the case for the municipality of Nykoping where the
Studsvik Group represents a large and broad competency in nuclear technology.
The effects of a closure of Studsvik in Nykoping is therefore treated in a
separate chapter in our study.
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By its advanced technologies the establishment of nuclear power has brought a
much-needed injection of highly educated technicians and other professionals
from many disciplines.
At the same time, the nuclear power plants have offered work in more traditional
labour areas where higher education is not required (examples are in areas of
maintenance, security, restaurants, transport, cleaning, etc) Such labour
opportunities are of course very positive in districts with a significant lack of
alternative job opportunities.
The clear indication is that a phasing out will affect most of all the elderly and
those with the least education. Specifically the latter will have great difficulty in
finding new work. This will necessitate that society in general, and in particular
the municipalities, will have to step in with comprehensive and consequently
expensive contributions in order to guarantee a reasonable level of social
welfare to those who are unemployed.

In addition there is the individual's loss of meaningful and valued employment.
This is a loss that can never be compensated for by social welfare contributions.
The purely qualitative and social consequences, especially in the smaller
communities, will be more devastating than many of the national estimates have
shown. This even applies to the latest and extensive inquiry of 1998 of the
Malmo County Administration regarding the Barseback plant and the regional
consequences of a close down.

Our estimates show in addition:
- a dramatic increase in the migration from the nuclear power plant
municipalities of particularly the younger population
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- that elderly will represent a higher percentage
- increased real-estate vacancy from a situation where this is already a problem
closure of certain shops, schools and day nurseries
- and worst of all could be that the population in the affected areas cease to
believe in the future. They no longer plan ahead for their families since the
largest employer, perhaps the only employer, closes down, friends move
away, more housing becomes vacant - the situation seems hopeless.

Ail this will take place in rural areas that have experienced, during recent
decades, enormous investments in nuclear power plant construction along with
many new job opportunities and a promising future.

The total employment effects of a closure of each reactor after the estimated 40year lifespan will be approximately the same as an instantaneous closure in
2005, measured in lost jobs. If the reactors are allowed to run for the 40 years
the local consequences will naturally be spread out over time and therefore
significantly easier to deal with for the population, the power plant companies
and the municipalities.

Obviously the consequences of a closure will be significantly easier to deal with
if the phase out occurs later and thereby can be prepared in advance. In fact from
the 40-year perspective the closing down of the first plant will occur in 2012
and, on this basis, the last plant will be phased out in 2025. More detailed
information based on a 40-year running period is given in our report concerning
lost jobs, estimated migration, and changes in age structure etc.

What support and compensation from the government the power plant
companies, the business sector, etc? can be expected to be asked for by the
municipalities?
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In this study a series of well-motivated and realistic investments to be made
during the next decade that the nuclear power municipalities request are
presented. The major requests are concerned with infrastructure investments,
such as improved roads, railroads, information technology and higher education.

Certain local politicians are also considering the possibility of locating new
power plants in the vicinity of the present reactors. However current knowledge
suggest that it is unlikely that a power company would invest in new, large,
fossil fuel power plants employing many individuals. On the other hand
investments in small-scale renewable energy sources has no significant effect on
the employment opportunities in comparison to the nuclear power plants.

The report gives examples of visions and planned projects of various types for
each of these municipalities. It is the intention of the nuclear power plant
municipalities to present these projects in order to make sure that they receive
high priority in the nation wide growth agreements, which are currently being
drafted by the nations County Administrations.
In addition to this summary each nuclear power plant municipality will amend
its own local supplement. This will, above all, emphasise the consequences of an
early phasing out of nuclear power from a local perspective and in a concrete
way.
Finally - Sweden still has 11 nuclear reactors in operation supplying 50% of the
electricity used in the nation.

If our government would demand immediate closure of all reactors Sweden will
be a dark and cold country to live in - at least during the six months of winter.

Thank you for your attention.
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ES00$0003
LOCAL POLICIES AROUND NUCLEAR POWER PLANTS IN FRANCE
Mr. Daniel JOFFROY
President of ARCICEN, Group of Municipalities with NPP in France
History
In 1973, faced by the oil crisis, France accelerated its programme of building NPPs. The
priority objective of this programme has now been achieved: the rate of energy self
. sufficiency of France is close to 50% compared to 24% before 1973. The price of the
electricity seems to be among the most stable and the lowest in Europe.
Characteristics of nuclear energy:
a

It offers stable prices, insensitive to the market fluctuations on fuel markets: the
production costs are competitive.
a It is a good choice for the environment: they do not emit harmful gases, such as
CO2.
• It is good for the employment: the nuclear industry directly employs in France
100.000 persons.
In 1998, 57 pressurised water reactors were in operation France of a capacity of 61.500
MW. The decommissioning of NPPS concerns 6 prototypes of the U.N.G.G. abandoned
by the end of 1960s:
a ChinonAl, A2,A3
• Saint Laurent Al, A2 '
a Bugey 1
And 2 other prototypes:
a
a

1 heavy water reactor BRENNILIS
1. pressurised water reactor Chooz A

Super Phenix, a quick neutron reactor in Creys Malville was stopped in 1998 by
governmental decision.
At the same time of the massive creation of plants, great radioactive waste recycling
plants were set up in the Hague (COGEMA). A Law of December 30, 1991 establishes
the set up of deeper level stockpiling centres in France.
In order to achieve the population's acceptance of nuclear energy, successive
governments have built in three main elements:
a The tax provisions (Law on Professional Tax)
a Land planning
a Employment based measures
a) Tax provisions. What is the interest of municipalities in having a NPP? There is
financial interest related to taxes. Who receives these taxes in France? The city
councils, the districts, the unions, the departments, the region, chambers of
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commerce and others. Bach community in France decides on the rate of tax by a free
vote. Only the actual municipality in which the NPP is built receives a small part of
the taxes.
b) t a n d planning. In France, after the 1975 CARRE report, DATAR (Delegation of
Land Planning) introduced a procedure, which is based in the following principle: If
a tender (B.D.F. for example), in order to develop a project needs more than 1.200
workers in a rural area, the following great project procedure is triggered by
DATAR: a programme is implemented, which includes the construction of schools,
streets, housing, sport and socio-cultural premises, fire protection... This programme
is adopted by an "Intennmisteria! Committee (C.FA.T.) and the municipalities are
responsible for its implementation. The different communities should implement the
works established by C.I.A.T.
In relation to the financial provisions for the stockpiling, the state wants to give to
the Committees a direct annual independent slate financial aid of 60.000.000 Francs,
covering a whole department or employment area, for an economic development
project.
c) Employment based measures.
Alter the construction of a NPP, a great number of the workers of this rural area
(2000-2500) are unemployed. The region becomes a disaster area. DATAR has
developed the post site measures to tight unemployment. E.D.F. must finance the
creation of new jobs by paying a contribution until the economic area has been
developed again.
The conclusion is that the government legislates but does not finance the economic
development and the private sector (E.D.F., COGBMA and others) has to pay for
the damage. The price of the kVV does not provide for the future cost of the
economic breakdown and the environmental reconstruction. One of the missions of
the GMF could be to demand the governments at a European level to include these
costs in the energy price.
Obligations imposed to the communities in France;
G Security. H is under the responsibility of the prefect, who set up emergency plans.
Around the NPFs, die communities have to implement these plans,
a information.. A Circular of 1.981 forced the genera! councils to provide information
about the NPPs and local commissions have been created representing the main
agents of the economic life. Twice a year an information document is circulated to
all inhabitants of the area.
o. Health. The Health Minister announced on April 11. 1996 the principle of
distribution of iodine tablets to all inhabitants living in an area within an area of 5
km around the NPPs.
a Safety. The safety of NPPs is of course an exclusive competence of the state.
Some of the problems to which the municipalities with NPPs are confronted:
o Acceptance of nuclear energy by inhabitants
G Changes in the local life

•
a
a
•
Q
Q
a
Q
•
a
p
a
•

Pressure of ecological political groups, which not belong to the involved region
Search of the duration of the financial resources
Security problems
Health problems
Protection and possible evacuation problem of populations
Preparation of crisis management
Unemployment after the construction of the plant
Economic life after the exploitation
Closure due to a political decision
Research of real scientific information
Excellence demand to the operator
Acceptance of the nuclear activity in a certain cycle
Permanent control of legislator

Our respective associations have been created to resolve these problems. In most of the
cases, the political promises have not been kept. We should work to avoid situations
such as the ones arisen in Super Phenix (Cerys Melville) and Brennillis.
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ES00$0004
POLICIES FOR CLOSING DOWN NUCLEAR POWER PLANTS. A SPANISH
REVIEW
Mr. Gabriel A. RUIZ DEL OLMO
Mayor of Almonacid de Zorita, Guadalajara, Spain
President of AMAC, Group of Municipalities with NPP in Spain
I will try to give a brief description of the nuclear situation in Spain and the role of the
AMAC (Spanish Group of Municipalities Affected by NPPs) since its establishment in
1988.
1.

NPPs IN SPAIN.

The application of nuclear energy for peaceful purposes began in Spain in the 1950s
with the creation of the Nuclear Energy Board, which set out the framework within
which this new sort of energy could be used. At the end of this decade began the
construction of the fist nuclear plant to produce electricity and in 1972, three NNPs
were already working: Jose Cabrera, Santa Maria de Garoiia and Vandellos I.
In the 70s, this development of the nuclear industry continued with the construction of
the following plants: Almaraz I, II, Asco I, II, Lemoniz I, II and Cofrentes. As you
know, since 1982, there was a moratorium in the building of Lemoniz I and II due to
terrorism. From 1979 onwards began the building of Trillo I, Vandellos II,
Valdecaballeros I, II and Trillo II.
Currently, there are 9 nuclear reactors in Spain in seven sites, and there is a reactor that
is being dismantled after the accident that took place in Vandellos I in 1989. Nuclear
energy contributes to the national network in 39,3% of gross production.
Graph 1.- NuclearPower Plants in Spain
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2.

WHY WAS AMAC CREATED?

The economic situation in Spain is very complex and diverse. The city councils affected
by NPPs decided to group together and deal together with all the matters that arise.
Graph 2 •- AMAC Areas
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AMAC is neither against or in favour of nuc
the problems that arise as a result of the state's decision to establish NPPs in certain
areas. AMAC's main aims are the following:
• to garanty the safety of those living in villages with nuclear energy
u to ensure that, the emergency nuclear plans are effective
a to work on harmonious and balanced policies of economic development, backed up
with compensation that would actually make up for the potential dangers that we
face.
a to create open and transparent information channels to learn about the daily
functioning of N PPs.
Graph 3.- Evolution of the population in the AMAC municipalities (1960-96)
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Graph 4.- Economic Activity Rates 1991.
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The main objectives of AMAC are:
•
a
a

Security
Economic development
Transparency

Graph 5.- Grade of implementation of the emergency plans in each area
Investment

Degree of implementation

(Million PTAs)

Almaraz

2.420

40%

Asco
Cofrentes
Garona
Trillo
Vandellos
Zorita

3.636
2.071
2.336
1.238
2.984
2.629

40%
75%
50%
95%
40%
70%

Source: AMAC

3.

INSTITUTIONAL RELATIONS OF AMAC

AMAC continuously works to consolidate the institutional relations, mainly with
regular meetings with parliamentary groups, deputies in the Parliament and the Senate,
with the Autonomous Communities as well and other related authorities with respect to
nuclear safety (Nuclear Safety Council and Civil Protection).
Our relations with the public authorities are excellent; maybe we do not achieve all the
positive results that we want, but we are making progresses and we are consulted in any
issue related to the nuclear industry. In particular, we have relations with the regulating
authorities, the responsible authorities in nuclear emergency plans, the Government, the
political groups and the electric companies.

___ 49 _

Graph- Map of Associations created in nuclear areas:
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4.

IMPROVEMENT OF TilE QUALITY OF LIFE OF THE POPULATION

Once the construction of a N.PP has been completed, there is a disruption of the social
fabric, which requires public intervention in order to avoid depopulation due to the
unemployed worker emigration. We talk here about workers of the traditional economic
sectors: agriculture, cattle raising and crafts.
At this stage, the public intervention is necessary. A NPP employs between 400 and 500
workers on a fixed basis and around 300 temporary workers in the annual maintenance
work.
it is therefore necessary to transform the economic structure and create a new economic
scenario to promote alternative business sources through strategic, logistic, financial
and training activities, to foster investments in the affected municipalities in a joint
basis.
5.

AMAC AND THE RAD1OACHVE WASTE

General situation
In Spain, there is radioactive waste in those installations where radioactive materials are
used or produced for medical, industrial or research purposes and also in those related to
the fuel cycle for energy production.

The storage of radioactive waste is not specifically regulated. The only legislative
approach is found in the Nuclear Energy Act from 1964 and it involves the same special
authorisation procedure as the nuclear plants.
In 1984, the public company ENRESA (National Company for Radioactive Waste, SA)
was set up. Its aims are the global management of radioactive waste, including the
construction of storage sites, including locating sites, dealing with transport and closure
of the plants when appropriate.
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CHAIRMAN: Mr Robin SIMPSON
Leader of Copeland Borough Council
Councillor Robin Simpson Leader of the Municipality of Copeland in the United
Kingdom was precedent of session II of the Group of European Municipalities
inaugural European Conference in Brussels on the 2 February 2000. In his opening
remarks he welcomed all the delegates to the afternoon session and said that he and his
colleague Councillor Blackwell, Mayor of Copeland, were particularly pleased to be
there:
"As we are the only delegates from England and with having the Sellafield Nuclear
Complex in our area and a Nuclear Power Station we are well aware of the impact and
problems associated with having such nuclear establishments in a municipality. It is also
long overdue that all of us throughout Europe with similar problems should get together
and share experiences and knowledge. Before opening the session could I congratulate
AMAC particularly Mr. Maria Vila D'Abadal, General Secretary of AMAC and Ana
Yuncal, Director of Economic Development of AMAC for the excellent way this
inaugural Conference has been organised and I look forward to a lively debate."
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ES00$0005
PRESENT SITUATION IN THE DUNKERQUE AREA
Mr. Georges DAIRIN
President of the Chamber of Commerce and Industry of Dunkerque
I am the President of the Chamber de Commerce and Industry of Dunkerque, where we
have the biggest nuclear power station in Europe as far as I am aware, and it has been
functioning for a number of years. I am also head of a public works company, which
works in the nuclear sector, not only in France but elsewhere* and I am also head of the
local information committee in Dunkerque for the nuclear power station of Gravelin.
This is a committee, which is supposed to be informed of and deal with any problem of
safety, incident, environmental impact. It consists of a number of people, the Mayors,
members of the general and regional councils and representatives of various
associations, along with representatives of the Green party and other political factions
which are very concerned that there should be an opportunity in the forum for
discussion about everything having to do with nuclear energy and this particularly
nuclear power station.
Overall things have gone fairly well, we really do not have any regrets as regards our'
relations with Electricite de France and the establishment of this nuclear power station
in our region. It has been there for a number of years and both parties have agreed in a
certain number of things: we, the local authorities, have to deal with certain impacts
which we have to manage and make use of as best as possible. There are more than a
1000 people working there, you have all kinds of positive fallout affecting maybe
2.500-3.000 people, then there is a tax which we get in from this power station, more
than 300 million francs, it is very important for both, the town and the region.
However, Electricite de France also has an interest in ensuring that the establishment
and the existence of this nuclear power station is accepted by the population. Electricite
de France has to be able to sell the idea because nuclear energy in Europe and elsewhere
in the world is not necessarily easily accepted by the population. So it is very important
to establish the possible balance between these two settled interests.
The first thing we did is enter into a convention, right from the construction phase of the
power stations, about 20 years ago. Right from that stage, we established on the
initiative both of the Chamber of Commerce and the power stations just called the
Nuclear Maintenance Club of Dunquerke. It is a very important maintenance centre in
general, because we have other industries such as Solac, the port of Dunquerke itself,
Pechiney, the nuclear power station, coal and steel, so we have a lot of maintenance
industries. It was necessary for them to achieve a certain level of competitivity and
safety in order for them to be able to work in the nuclear area. Because of course, this is
the sector of the economy, which is most demanding in terms of the quality of security.
So it is in the interest of Electricite de France to have available nearby companies which
will be able to meet the requirements that they would have, particularly as thinking that
the approach of nuclear energy will change overtime. So we have this maintenance club
which enabled both Electricite de France and the local authorities, as well as the private
sector, to advance while ensuring that things will be kept as safe as possible. The
markets have become bigger and bigger and Electricite de France, like all the big
companies is ensuring that more and more is done to meet the competitive pressures

— 57 —

from elsewhere. The contracts are huge, are really vast and the companies have a lot of
trouble in catching up and being able to cope even with parts of these projects. So we
have been in discussions on how to adapt these companies to deal with this larger
volume and much wider scope of these projects.
This maintenance club, which was nuclear but is now called the industry and nuclear
maintenance club, has become a useful tool for all the parties, in 1997 we signed a
multi-annual plan with Electricite de France, the Community of Dunquerke, so all these
little town and villages are around and the Chamber of Commerce that I represent. We
got together and signed a convention. Electricite de France had proposed its help in
terms of providing loans to companies so that jobs could be created to take up projects
that we would analyse together. It is a pretty conventional kind of approach, but it is
something that I had to bring your attention to, because it does exist.
Another point which is even more interesting is this: again, in the discussions between
the Chamber of Commerce and Electricite de France, we came to the conclusion that
since we have got this important maintenance centre working, not only for the nuclear
sector but also for the coal and steel, food processing and others, there are very special
requirements in certain areas. We asked Electricite de France to analyse its own
specificities and see whether these could be sold to Exforum and if they accepted we
would be assisted in exporting in Asia, elsewhere in Europe, the EEUU, China,
Electricite de France has very good relations with China. So we said: "all right, you
bring us in, you tell you clients that these companies are very good, putting excellent
performances, let's involve them". 20 to 30 out of 150 companies where selected, they
were very strongly audited and then they were given 2 missions: first of all one with
respect to Morocco. We have 7 or 8 companies set up in the Casablanca region, that is
just one example, but there are others. That is the second convention, partnership that
we entered into with Electricite de France, which helped us to benefit from its own
relations, helped us with selection and helped us to some extent financially, though I.
have to say that the financial part was far from being the most important aspect.
Electricite de France did not spend a lot of money but put its resources at our disposal,
and that was much more important.
Another aspect as well is promoting the whole of the Dunquerke area. We called on the
Electricite de France, and they again agreed to make available to us their main
specialists in international relations, not just helping companies to export, but to get big
companies from America, Asia to come to France and invest in Dunquerke. We have
very large port facilities, with room for expansion, our port is only an hour away from
the railways, we can take very big vessels indeed and we will be proposing to
companies, including the so-called polluting companies, in other words those whose
work requires particular attention, the big industrial companies, to come to us. In thai
framework, Electricite de France has agreed to make available to us their top
representatives, to bring to Dunkerque the people with whom they are establishing their
own joint ventures: Japanese and Americans have come recently in the area of
chemicals and this is another benefit which we have run out of them.
In the economic area we have decided, together with Electricite de France, to work
through a branch of the Chamber of Commerce and Industiy and establish what we call
relay buildings: for investors wanting to invest in France, and France being extremely
bureaucratic, like other parts in Europe whenever you want to build or set up facilities,

we decided to establish a sort of grid constructions: everything is ready, there in a
modular form, and when companies decide to come in they know that 3-4-4'5 months
later they will have their factory, offices, warehouses,... .
Electricite de France in terms of its own prestige has founded of use working together
with local authorities, helping for example with groups of people excluded from society
and helping to reintegrate them into society.
So this is what we have been doing in the area of Dunquerke. As a president of the
Chamber of Commerce and Industry of Dunquerke and as the head of a company
myself, I can only express gratification at what we have been able to do, at the
atmosphere in which we have been able to work and the demands that Electricite de
France has been willing to accept, not only in terms of the economic development of the
region but also as president of the information committee where we had to analyse
problems, for example, how and up to what point workers who enter the nuclear facility
are monitored. All of this has to be made very clear in an atmosphere of transparency,
and if this is done as was done in our case, then a lot can be achieved and I think that a
lot has been achieved. Thank you very much.
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ES00$0006
LOCAL
IMPACTS
OF
THE
DEREGULATION
AND
INTERNATIONALISATION OF ELECTRICITY SUPPLY ON THE EU
MARKET WITH SOME EXAMPLES FROM NORTHERN EUROPE
Mr. Philip MODING
General Secretary of KSQ, Group of Municipalities with NPP in Sweden
Summary
The main message of this paper is a hypothesis on the growing gap bet- ween the local
and the European level, between the large scale actors on the European and global
market on the one side and the local actors, especially the local and regional politicians,
on the other. The Nations regulary often create different rules for the electricity market.
As a con- sequence energy companies have to adjust their business from country to
country and within EU.
The market trends of electricity and energy in Europe are similar to those of other large
scale industries. The common trends are clear: internatio- nalization and deregulation.
As lessons are learnt from the local point of view, this paper discusses what the EU and
other important, internatio- nal actors could and should do to strengthen the legitimate
rights of the concerned local and regional population, most often through the elected
politicians. On the local level we feel more and more as smaller and smaller pawns in a
game, often dominated by anonymous and powerful actors. The national political scene
is more and more a too limited area also regarding local affairs.
The contents of this paper include four points:
1.
2.
3.
4.

From the Romans and from the Vikings to EU and.... History
The history of siting and of closing nuclear facilities.... Nuclear
The new Geography of Electricity in Europe, recent trends
Lessons learnt from the trends at the grassrootlevel. Subsidiarity

These points will be explained following the enclosed illustrations, also available as
overhead transparencies. To the listener and also the reader it is just boring with only
words, words and more words.
1.

From the Romans and from the Vikings to EU

Seen from a historic Millennium perspective nothing is new in the trends of
globalisation. Let us remember the Roman Empire 2000 years ago with its border, the
"limes" with the barbarians in these areas of today's Belgium. My first illustration (No
1) shows one of the worst barbarian intrusions along the coasts of Europe and Canada,
in other words the Viking empire just 1000 years ago. The Vikings were even more
global than the Romans because they also discovered "Vinland" (i e America).
Columbus, born in Italy but sponsored by the Spanish Isabella, arrived by mistake 500
years later but his so-called discovery (Columbus thought it was India) and his epigoni
and their discoveries of a new world were the base for the first global empires: Portugal
and Spain. In most global empires and networks later in our history sailing and
colonisation were the dominating criteria. The German Hanse, Portugal, Spain,
Netherlands, Britain and today USA.... for all these "ruling the waves" was a common
feature.
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But until, this century the communications were slow which meant that it was
impossible for a central government to maintain a total control of the local economies,
especially the areas far away from the capitals. The small geographic domains ruled by
local dictators, often noble men, were very powerful and independent compa- red with
the municipalities of today. Farming was the main job for most people world wide. 'The
nations and their heads, the kings played a big role from around 1.500 until our day
when the EU is taking over more di\d more from its national member states. Large scale
private firms, also titled the NGOs (non governmental organisations) nowadays may
have as large turnover as the GNP of many nations. These multinationals prefer to erase
all types of political borders. Let us look at an illustration of some typical structures of a
multinational firm, ill., No 2. Among these important global actors are for instance:
Shell, General Motors, Ford, Microsoft, Nokia, IKEA, Westinghouse, ChryslerDaimler, Unilever, AOL TimeWarner (the latest one) just to mention some. The
electricity companies are for natural reasons more bound to their parts of the work! for
instance Europe and America. We have to leave this historic fact saying that nothing is
new in history. Empires, today also private ones of different kinds, leave and enter the
scene. Do we all consider that our old nations in Europe seem to lose political influence
daily?
Not only the EU but also the multinationals and the local levels can be winners, because
no technology seems to erase the feelings of local/regional identities for most citizens.
We defend our home areas also in a global world. Home sweet home forever
in other
words. The German economist August Losch in his theories spoke in his famous work
"Die raumliche Ordnung der Wirtschaft" (The Economics of Location) about that "ein
beschrankter Umkreis" (i.e. limited home area) remains as a given base to most
economic activities and to all citizens world wide, also in our time. Another work!
known scientist, Torsten Ha'gerstrand, Prof Emeritus at the Dept of Human Geography,
Univ., of Lund (Sweden) has in 1995 in a cross-disciplinary Forum in Dublin given a
very interesting paper entitled A look at the political geography of environmental
management. "Today the gap is wide between those who talk, write and make decisions
from a bird's eye view of the world and those who deal with the realm within their
reach: households, firms and single purpose agencies''. Hagerstrand could have added:
as well as concerned local municipalities! But how to apply this to the nuclear sector of
northern Europe'?
Safe, nuclear production in for instance Sweden and Germany will be closed down but
replaced over a long period probably by dirty coal and less safe nuclear deliveries of
electricity in the coming years. A cable (built in spite of the objections from the town of
Karlshamn) on the bottom of the Baltic Sea from Sweden to Poland will be taken into
operation this year making it possible for us to import electricity from Poland or from
less safe nuclear reactors in Russia with lower standards for safety and emissions.. A
German drawing illustrates this dilemma in a special manner. See illustration No 3. In
the municipalities with NPPs in Sweden and in Germany we don't understand the logic
in this national and international play. The gap between the government's decisions and
the local understanding of it is wide.
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2.

The history of siting and of closing nuclear facilities

It is remarkable to notice that no new place for a new Nuclear Power Plant is current in
the EU today. But in eastern Europe there are still some new NPPs in the political
pipeline as well as in China, Japan and South Africa. In Europe, America and also Japan
it was quite different in the period 1960-85. The companies with interest in the nuclear
industry were seeking suitable sites for new NPPs like the following drawing from
Scandinavia, illustration No 4 and 5. It is about boys, it was always about boys, no girls
were playing with nuclear plants as if they were Danish Lego Pieces. Most often the
mayors and the local boards in the selected areas were very positive to this new high
tech industry and its most welcome jobs.... if they were asked at all before "decision"
making in the company and in the nation by the "big boys". The DAD-system (Decide,
Announce, Defend) was typical at this period. Are we better off in applying fairer local
decision making today? Yes, I would argue so and explain why it is a must in the next
illustration No 6, taken from a brand new German dissertation by Dr Jiirgen Aring,
Akademie fur Raumforschung und Landesplannung, ARL, Hannover 1999 and entitled
Suburbia. Postsuburbia-Zwischenstadt. Illustration No 6, Wandel des
Demokratiemodells (A democracy in transition).
Nowadays the nuclear industry doesn't ask for new sites for NPPs but for cables and in
the nuclear sector the industry is negotiating for radio- active transports and for sites
and rocks suitable for radioactive waste facilities. To pass the local level by informing
"afterwards" is not sufficient anymore so let us announce that the DAD-method must be
obsolete or expressed in clara verba: DAD is dead. In this new century with most of the
developed world living in advanced democracies the industry has to create a creative
atmosphere for dialogues in the geographic areas i e in the municipalities chosen with
the help of many scientific, economic and most important of all, transparent studies. My
Swedish colleagues will give one example from Oskarshamn of what is going on to
improve a dialogue with a concerned local population regarding these difficult matters.
Also our municipalities Osthammar and Nykoping are involved in broad information
projects related to the preparations for a final storage facility in Sweden.
3.

The new Geography of Electricity in Europe

Let's look at the cover pages (No 7 and 8) in colour demonstrating the start of
Europeaization. Less than five years ago, let us say in 1995, most companies in the
electricity market (both production and distribution) were national, often regional within
the nation. But already today it is not easy for everyone to say who owns whom and
which pipelines and gridlines and cables will be realised in the coming decade. Swedish
Vattenfall owns many shares in Hamburgs El Co (HEW). Vattenfall can install a new
electricity plant in the old site of Greifswald NPP. Our Swedish Sydkraft is nowadays
governed not only by some Swedish towns, but more and more by new shareholders as
the large Norwegian Statkraft (Norwegian Government owned) and the very large
German Preussen Elektra (VEBA). Nobody can be sure of who is building new power
stations in Europe. The supply of electricity in the former Soviet empire in East Europe
is still influenced by the old large scale integration of the satellite nations to the USSR
but Western companies are now buying more and more also in East Europe. The
weaknesses of a very centralised system in absurdum are lessons learnt from the Soviet
Empire. This is shown in most sectors including the nuclear power sector and its related
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safety control. The loca! municipalities with nuclear installations in the Soviet system
had almost no idea of what was taking place in their NPPs more than from rumours told
by employees being very dependent in their jobs there. The NPPs also meant a lot to the
communes because of their investing in the local infrastructure, some- times also
delivering district heating as for instance in Greifswald and NovoVoronez.
A privatisation of the electricity market is now taking place in Europe. Many Swedish
municipalities have sold their electricity sales companies during the last five years.
These firms are now owned by the big national companies or by foreign shareholders.
As a result the mayors and other local politicians have, of course, got less of an insight
into the important energy sector. The internationalisation of production going on, is
being followed by a growing deregulation (see ill., No 8) following the EU-supported
mles of a new common market also for electricity. The national scene is of less and less
importance. The play and the roles of different actors in the electricity market is
confusing to everyone including the mayors and the loca! democracies. What should be
learnt by the communes in the local democratic decision making from the rapid
changing background of Electricity? And what should our communes ask for in our
home nations and here at the EU and other important international organisations? Let
me try to give some examples of what I think European municipalities could ask for
here at the EU.
4.

Lessons i?arnt from the trends at the grassroot level

At last, let me try to sum up what could be done to strengthen the legitimate role of the
local democracies in the field of energy, especially the production and supply of
electricity.
Let us start with our hosting organisation, the European Union, EU and what we want to
argue for a the EU, seen from a local, democratic point of view. First of all, the EU
luivSn't taken a clear position either regarding the existing situation or the future of
nuciear energy in Europe. The EU therefore is expected to formulate a more precise and
concrete energy programme and specify its attitudes to the future of the nuclear
generation. Secondly the EU, as well as other international organisations, must improve
the coordination of the standards for a more and more integrated Electricity market, in
the long run in a European perspective. The EU must work all the harder to create
common, fair and similar conditions for electricity generation in Europe by, for
instance, introducing more similar taxation and environmental standards of energy
production and consumption. If the EU fails to do so, the existing chaos of national
systems will continue and cause confusing situations, especially at the loca! site levels.
The memories of agreements like those abbreviated at international meanings with
names like Rio, Kyoto, Agenda 21 and ES.DP will then just remain as solemn but not
valid terms of reference, if this chaos happens the energy companies may locate new
facilities and distribute electricity, probably in an irrational way, compared to a situation
with synchronised rules for investing energy companies on the European market. Those
countries having the lowest taxes and the lowest environmental requirements will be of
greatest interest for investors. In the sector of shipping this system is entitled "The dag
of convenience". The summary of this scenario is not too attractive for us, I think.
The EU Commissioner of the Environment Mrs M WalJstrom (ex Minister in the
Swedish Government) confesses frankly that our Europe is not moving in the right
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direction if we shall fulfil our EU-obligations to reduce the greenhouse gases by 8% by.
the year 2012. She underlines that there is an urgent need for the EU to act harder for
the "Kyoto" agreement. I think most of us agree that she is right. But nothing is said
about the role of nuclear energy in the interval at least as an important means to reduce
the greenhouse effect. One idea could be that the EU creates common European rules
for when and how Environmental Impact Studies (EIS) must be made. Why not apply
such a rule or standard of EIS to any closing down of a nuclear power plant. What are
the environmental impacts of closing down a NPP? How is its production replaced and
what are the greenhouse effects, for instance? Anyhow a common European view on
nuclear energy is wanted. Already in 1985 the ElS-directive was introduced and it was
further developed in 1997, including the decommissioning. But what about the follow
up at the EU? Why was, for example, Sweden allowed to ignore an EIS when phasing
out NPP Barseback 1 recently? And how are the plans in Germany for EIS in the
nuclear sector? On the other hand, Finland is a good example of implementing the EUrules by making an EIS for a planned fifth reactor. One way (less controversial) to
correct the direction towards more sustainable goals is to start at the grassroots level,
and foremost with our own ways of living. Why not start in the large urban areas of
Europe where the car traffic is a plague to anyone living there? Here as well as in urban
areas with congestion problems in Europe a road pricing system could be one idea to try
just to reduce the emissions and the greenhouse effects. But the car is to most of us as
the holy cow is in India. New less polluting cars are being introduced but they will
never be a solution to the accidents and to the congestions. The growing consumption of
fossil fuels must be reduced world wide anyhow.
Subsidiarity is a key term for EU. In this context i. e. from our local decision making
point of view this means that any municipality with large-scale electricity related
facilities located within its boundaries now, or in the planning procedure must be
involved already at a very early phase of the siting procedures. A Swedish vision for
the EU-states could be that our local veto right will be performed by all member nations
as well as our rules for a more transparent decision making procedure.
A local democracy must have the right to be informed in time and have the right not
only to say no, but also to forbid non-desired locations. The rule is not totally clear and
not always applied, even in Sweden, but our municipalities are very unified on this
principle and they fight for it. In some cases the rule was broken, for instance at
Karlshamn, where the new Poland-Sweden Cable starts. The town of Karlshamn tried in
vain to prevent the construction of the cable. Environmental reasons were under- lined
by the municipality of Karlshamn.
Finally at the EU level the local authorities of Europe with nuclear installations should
cooperate continuously with the politicians in the permanent Committee of Regions,
maybe by creating a special European network just for nuclear matters related to local
participation and local democracy, in other words just with the aim of implementing the
EU-principle of Subsidiarity also at nuclear sites. With such a permanent network there
is maybe a chance to reduce the widening gap between the bird's eye, the level of
Europe, the level of multinationals on one side and those, on the other side, who deal
with the local, earthbound activities "in situ".
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III., No 1

VIKING EXPEDITIONS

It was mostly the Norwegian and Danish Vikings whu sailed westwards.
The Swedish Vikings usually sailed eastwards. (13)
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Paper given at the EU-sponsored Conference by GMF in Brussels Febr 2-3, year 2000,
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ES00$0007
DEVELOPMENT PROGRAMMES IN RURAL COMMUNITIES AFFECTED
BY INDUSTRIAL SITES. THE CASE OF NUCLEAR PLANTS IN SPAIN
Mrs. Ana YUNCAL
Director of Economic Development Amac
Today, we are all together, but if anyone had ever told me that we would have a forum
like this, I would not have believed this. There are representatives around the table from
Germany with Matthias Lietz, from France, the U.K., Sweden, Spain and so on, so it is
a very European forum. The enlargement has not taken place yet, so there are some
faces missing. But I think that it is very interesting to have Mr. Simpson in the chair, in
some way, I think that it is the first time that we have actually had the U.K. fully
involved with the municipalities. Wales has not been able to participate in today's
meeting, but I think that our friends from Cumbria have a great deal to say. It is an
honour for us that you are chairing this session today.
I am just going to tell you what the technicians are actually up to. Very frequently
technicians work with technicians of various bodies from the municipalities. We have
people from industry and the various chambers of Commerce, so we are all working
behind what is going on, behind in the foreground with the mess. Sometimes it is we
who have to do the dirty work, sometimes it is not of course. But it is true that do we try
to work towards outlining this local reality, to see what is going on in these
municipalities.
I have decided to focus in some of the areas we have been working on both with
Germany and France and the Welsh as well. There are various different sources of
documentation, for example, the White Book of the European Commission. We have
been working with the Canadians who have actually had a great deal to lend to this
process, with the Germans and so on. We have had various meetings and, during the
course of these meetings, a great deal has been said on the socio-economic context,
territorial impact and public opinion.
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So why are we here around this table? We are here because the local authorities have a
great deal to say and an important role to play and f think thai, if we act together we can
achieve things in Europe. As we have heard this morning from some of the speakers,
things have not been very transparent so far, because we have not necessarily borne in
mind regional requireroenis. We are wealthy, the employment situation is good, but I
think that what we have to do is think about the future and work for the future. We have
to help our neighbouring countries, some of which have not been able to come and we
have to try to produce a joint policy, as Philip has said. There is a great deal to do in
Europe and I think that we can achieve a lot by sharing our experiences.
Nuclear energy as a proportion of total energy is a higher figure than you may have in
BEUU and japan, m countries such as France, Sweden, Spain and Belgium nuclear
energy is a. significant proportion of nuclear energy. So all of us here are in a situation
were one [ear energy represents a significant proportion of nuclear energy as a whole.
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\ iiave several sources from my socio-economic and territorial based work. We have
worked with ihe former president of Eiecuicite de France and we have been asking
ihemn/! questions such as how do they expect nuclear power to effect land planning. 1.
have actually produced a report on all this soils of contributions., and what all of ihem
are saying is that, nuclear energy is bringing down the cost to industry, it creates
employment, it helps the budgets and the competitiveness. So we are all benefiting
greatly from nuclear power, but there is of course a specific impact in given territories,
whereas the general benefit redounds to everybody.

Population Eyolutipn, Case of Spanish)
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64 yea rs old

m ore t h a n

64

18,1%
61,4%
20,5%

•y

I
U

S o u r c e : Statistics

National Institute. Spain 1991
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I think thai we need to look at the number of people who get. jobs in a given NPF and its
economic impact.. When you look at employment, there are areas that create more jobs
and require fewer investments, so we carried out a study in different countries to see
what the situation was.
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Philip and Mariano contributed to the presentation that was made in Gottebourg, and
thanks to them the Committee of the Regions published a resolution on Nuclear Safety
and Local Democracy. It bears in mind the entire groups and the involvement of the
local authorities. It is available on all languages so we can say that we have already
begun our work.
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My final comment and final proposal is what can we do in Europe? Not only can we get
the local authorities involved, we can also get technicians involved: the Directorate
General of Energy, members of Parliament, the Energy Commission, which is working
on this. Why should not we actually use this more as Philip suggested, why don't we try
io work together? I think they have actually never heard of us and we should produce
lour noisits:
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THE CASE OF NPP GREIFSWALD, PROMISES AND REALITIES AS SEEN
FROM A REGIONAL POINT OF VIEW
Mr. Matthias LIETZ
Mayor of Lubrain, Germany
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History and Tasks of the NPP Grelfswaid
Due to the transition process after the reunification of the two German states in
1990, the Energiewerke Nord GmbH (EWN) is owned by the Federal Republic of
Germany. Decommissioning the NPP Greifswald is the main task of the company.
EWN is located near to the rural commune of Lubmin in the federal state of
Mecklenburg-West Pomerania.

(Picture of the site)

On the Greifswald site, 8 units of WVVER 440 reactors are located and also
several facilities to handle fuel and radwaste. Immediately after the reunification
of Germany in 1990, the operating units 1 - 5 were switched off and the construction work at the units 6 - 8 was stopped. After serious considerations about
refitting and restart of some reactors, finally the decision was taken to decommission ai! these Russian-designed reactors Thus, EWN is faced with the
world's largest decommissioning project in the field of nuclear power stations.
The decommissioning work has started in 1995. Today, most major licenses
have been obtained, an effective project management has been introduced,
major parts of the operational waste have been treated, the spent fuel treatment
is underway, and the dismantling is running on schedule.

The project can be divided into three main phases:

- The post-operation phase
® operation of all systems relevant to the safe storage of fuel elements
* removal of fuel elements
* conditioning of operational waste
* dismantling of non-relevant systems (mainly inactive)
« system decontamination
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The dismantling phase
• dismantling of the contaminated systems
• remote dismantling and conditioning of dismantled material

- The site restoration phase
• dismantling of remaining systems
• building decontamination and demolition
• restoration or adaptation of the site for other uses

Due to the lack of long term disposal possibilities in Germany, a large interim
storage (Interim Storage North) was built on the Greifswald site.
For the material flow, it has the functions of a treatment station, a buffer storage
as well as an interim storage. In this way, the necessary security for a continuous dismantling is guaranteed.

(Picture of ISN)

The EWN is trying to convert the know-how from the operation and maintenance
and the decommissioning activities into new long term jobs, especially in the
engineering area. Due to the previous socialist structure, it was necessary for
the personnel to perform all activities on their own, e. g. planning and execution
of modifications, maintenance etc. This means that there is a very well-founded
engineering know-how which now has been mixed with Western experience,
rules etc. Thus, EWN now has the ideal background to perform engineering work
in the previous East block countries, especially in the decommissioning field.
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Social and economic impacts of the closing clown of the NPP
In the former German Democratic Republic (GDR), 30 - 40 % of the electricity
supply was planned to be generated by nuclear energy. Until 1990, the nuclear
power plants in Greifswald and in Rheinsberg covered appr. 11 % of the
required electricity.

The total of the produced energy before the shutdown is shown in the table
beiow {Table 1 - Basic data).

Unit

Type

Power ffvlWei]

Operation

Shutdown

Produced energy [GWh]

KGR 1

WWER 440/230

440

1973

18.12.1990

41,321

KGR 2

WWER 440/230

440

1974

15.02.1990

40,040

KGR 3

WWER 440/230

440

1978

28.02.1990

36,028

KGR 4

WWER 440/230

440

1979

02.06.1990

32,077

KGR 5

WWER 440/213

440

1989

29.11.1989

240

KGR 8

WWER 440/213

440

KGR 7

WWER 440/213

440

KGR 8

WWER 440/213

440

KKR

WWER 2

70

Ready for commissioning
Building erected, major components installed

1966

01.06.1990 |

8,127

After the closing down of the NPP there was no further income which could be
generated by selling electricity. This caused a serious deficit of income to the
competent authorities e. g. fees and taxes, as well as to the enterprises of the
region and to the former employees, and in consequence weakened the
economic growth and development of the whole region.
Since there was no income for the stakeholder, costs of the decommissioning
project had to be taken over by the Federal Republic of Germany.
Therefore, the financing of the technical concept for the decommissioning and a
social plan for the employees is guaranteed by the Federal Government.

K4

Costs of the decommissioning and dismantling program have been estimated at
about 6.2 billlion DM (Table 2 - Budget of decommissioning project).

The task of EWN is to realize the project with own personnel as far as this is
possible, with a minimum of costs, and as quick as possible.
Furthermore, the site is to be remediated and prepared for reuse and the
acquired know-how should be marketed.

EWN's business concept is to run a relatively constant workload and to guarantee employment of about 1,300 employees in the decommissioning program.
Nevertheless, this means a dramatic reduction of workplaces in the NPP. During
operation 6,000 employees, most of them well trained technicians and highly
qualified technical engineers, had been working in the NPP.

The loss of workplaces also goes along with remarkable impacts on the social
conditions of the regional municipalities and especially rural communities.

During the construction phase of the NPP in the early seventies, a completely
new district was built up in the neighbour town Greifswald. Greifswald used to
bear the stamp of a historic university and became then home of nearly 10,000
workers of the NPP.
A part of the workforce was living in homes and flats of the surrounding small
villages. When the NPP was switched off, a lot of people and their families had
to leave the region in order to find a new job. By the exodus of these people namely younger technicians and engineers - social structures were severely
damaged and promising potentials were lost. This was a serious disadvantage
with regard to efforts to attract new business and investment after reunification in
Germany.
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Policies for closing clown NPP's
When the decison was taken in 1990 to shut down the Greifswald NPP, this
decision was based on a bundle of serious technical economic and political
considerations.
However, the decision came out unexpectedly and, most importantly, there had
been no time to work out a restructuring program for the site or for the region.
This was caused by the extraordinary situation of the transition process in
Germany.

However, we can tell be the current arguments between the Federal Government
and the utilities in Germany about the genera! deadline for operations of NPP's
that discussions take place on a very high political level and there is obviously
no sufficient communication with the regions which will eventually be affected.
Restructuring programs will probably be set up only after final decisions will be
made.
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Restructuring activities
The Federal Republic of Germany, owner of EWN, is responsible for all obligations under Atomic law. Thus, activities of the decommissioning and dismantling project, including nuclear waste management and interim storage, are
financed by the federal budget. In addition to this, EWN is committed by
Privatization law to dispose of real estate which is no longer occupied by project
activities of the NPP, thus initiating investment and creating new jobs.

On the other hand, it is a main concern of the State of Mecklenburg - West
Pomerania to subsidize investment in the location of enterprises and adequate
infrastructure in order to support economic development and labour market.

The State government is therefore giving subsidies for investments of companies
at the site and beyond that for a catalogue of infrastructure measures realized by
the communes.
However, since the budget of subsidies is limited, the economic development in
the region depends on the priorities of the government programs. It also
depends on the possibilities of the communes to co-finance improvement of the
industrial infrastructure.

The State government has also established a special working group for the
development of the site. Members of this group are representing most of the
regional authorities, the business community, the chamber of commerce and the
works council. This working group is quite useful to keep in touch with competent
authorities but it has no budget to finance development programs.

In Lubmin, a site development company is under way to manage infrastructure
measures, which are supposed to be sponsored by the State government. In
case of special problems, task forces can be set up to coordinate necessary
actions.
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Site development program and perspectives
in spite of the government activities in Germany to phase out nuclear energy, the
Federal Government and the State government of Mecklenburg - West Pomerania have come to an agreement that the former NPP should be kept as an
energy site in the future, too.
As a consequence of the deregulation of the German electricity market in 1998,
two Scandinavian energy companies bought pieces of land after an internationai
bidding procedure. Both companies are planning to build G & S-power plants of
1,200 IVIWh. Each investment is estimated at 1 biiiion DM and both investors
guaranteed to create at least 200 jobs each by the settlement of other
companies.

EVVN is developing joint marketing activities with the utilities. The goai will be in a first step - to attract energy consuming enterprises which can benefit from
low energy costs at the site. In a second step, smaller companies are expected
to settle at the site, too, and to provide all necessary infrastructure and other
services.

At the moment, negotiations have been started to locate integrated woodprocessing industries, in order to equip the site with the infrastructure which is needed
for multifunctional use, major investments of about 50 billion DM will be necessary.

We hope that the new site developernent company will be successful in
managing and financing the revitalization program. This would create new jobs
in the region and give the commune a new perspective.
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Abstract
We hope that after the closing down of the NPP our site development program
will be successful in restructuring the industrial site, enable economic growth
and create new jobs.

However, the experience of our commune showed that the whole region can be
lead into an economic and social desaster, if decisions of the government are
taken without involving local authorities.
We also think that decisions to shut down NPP's have to be combined with a
package of a restructuring program and a special budget for investments in the
local and regional infrastructure.

The communes might then have a chance to locate new promising industries,
avoid losses of hightech jobs and well educated employees.

Otherwise, a serious break down of traditional social structures would be likely to
occur, especially in areas without alternative industries.

Thank you very much for your time and if there are any questions I'll answer in
german!

NEXT PAGE(S)
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ES00$0009
SPECIFIC PROBLEMS IN KOZLODUY MUNICIPALITY, CONCERNING
NPP OPERATION AND DECOMMISSIONING
Mrs. PIRONKOVA
Leader of the UDF Councillor Group. Municipality of Kozloduy, Bulgaria
Dear ladies and gentlemen,
On behalf of Kozloduy municipality and me personally, I would like to express our
satisfaction of the provided opportunity to take part in this respectable conference.
Unfortunately, due to the still existing inequality of Bulgaria in terms of visits to EU
countries, we could not succeed to assure in time some personal presence to this
significant forum, but even by a correspondence participation, we would like to confirm
our interest and willingness for further contacts and mutual cooperation.
As may be you know, the only nuclear power plant in Bulgaria, which has already been
operating for 25 years, is located at the town of Kozloduy. As a result of various
reasons, the public interest during these years had always been focused on the
technological aspects of the plant, while the specific issues of the municipality and the
population remained unknown, or not understood by the society. These circumstances
had put our town in the strange position of being one of the most discussed and at the
same time least known towns in the county. That is why it is so important for us to find
a partner of common objectives and interests, as Well as a place, where we could find
understanding and assistance in resolving our problems. We see GMF as such a partner
and we sincerely hope that we have set a beginning of a beneficial cooperation.
The significance of nuclear power utilization is of global character as combining high
technologies with responsibility levels. Therefore nuclear plants are operated in
compliance with international standards, which are almost not impacted by any national
differences. It would be quite overestimated to consider, that the same is true for the
local style of life and administration, but in spite of this, issues, which unite us are more
than those, according to which we differ from each other. It would be very nice, if the
specialized topics of this conference could be integrated into the ideas for a United
Europe and the meeting turns out into a part of the EU enlargement process.

Mrs. Pironkova is representative of Kozloduy Municipality, Bulgaria. She is a
councillor and leader of councillor group of Union of Democratic Forces in the
Municipality Council. Besides her political activity, she is an economist and in this
moment works as a chief expert in the Municipality Civil Protection Department.
She has been engaged in problems of Kozloduy Municipality and the relationships with
Kozloduy NPP since 1987.
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K01L0DUY MUN1CIPAUTY JIT A GUINCE
TheRadetzky
Steamship National
Museum ancBotev
Alley, associated wii
Hristo Botev
revolutionary
detachment from
1876 are the
historical landmark i
the region.
Group oi Euroqean Municipalities

BnreseCs.2-3 Fen 2000

LOCAL KMOCRnCVAHD NUCLEAR POWER PUNTS
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NPPK0ZL6SU¥JITASUINeE
Kozloduy NPP operates 6 units of total capacity 3760
MW. All of them have light water reactors - Russian
version of western PWR design. This type of reactors
are the most widespread and most reliable ones in
the world.
The plant satisfies more than 40% of the electricity
needs of Bulgaria
Safety is of the highest priority in Kozloduy NPP.
Erounof European Municipalities

Brussels,2-3Fefi2000
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i S E m i D AND RECURRIN6 PROBLEMS
* Problems ol demographic character tcoiit.)
-Some discrepancy between NPP personnel and
local inhabitants'value systems

• Administration problems
- Differences in the priorities of both management
confined sphere of mutual interests.

Brouool European MunlclnalMcs

Bmsseis,2-3Mi2000

lO^DMOCRncVANDNOCLEMPOWEB PUNTS

SEmED AND REOURRING PROBLEMS
• Administration problems IconU
- NPP management and municipality administration
are independent there are no enough horizontal
connections.
- Economically unequal position

erewiof European Muidclnalttles

Brassels,2-3Fe62uOO

10CMDEM0CRBCV nun NUC1UB POWER PUNTS
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FUTURE PROBLEMS
These problems win Hi coinecief with forthcoming
reactors siiuidon and lisinimissiiiiig

• Economical problems
- Possible bankruptcies or shocks for local firms
servicing NPP
- Expected decreasing of budget income and
standard of living
- Expected restriction of social programs and
activities
Croupoi European HuntIpallites

Bnissels,2-3Fen2000
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Brussels, 30 November 1999

EU Commission welcomes decision of Bulgaria on
early closure of units 1-4 of Kozloduy nuclear plant
Mr Giinter Verheugen, European Commissioner in charge of Enlargement,
back from his meeting with Bulgarian Prime Minister Mr. Ivan Kostov
yesterday in Sofia, welcomed the decision of the Bulgarian government to
close down units 1-4 of the Kozloduy nuclear plant at early dates. Units 1
and 2 will be definitely closed down in 2002 at the latest. As for units 3 and
4, Bulgaria will take a decision in agreement with the Commission in 2002 on
definitive closure dates, which in any event will be before the presently
envisaged dates of 2008 and 2010 respectively. The Commission's
understanding is that the definitive closure of these units will happen in 2006
at the latest. After similar decisions taken by Slovakia and Lithuania, there
are now firm commitments to close down at early dates all 8 units located in
the candidate countries that are considered as non-upgradable. This very
positive achievement for nuclear safety was a fundamental condition for the
launching of accession negotiations with the countries concerned.
European Commissioner for Enlargement Gunter Verheugen said : "I welcome
these decisions by the Bulgarian Government, which represent an important step
forward to ensure a safe nuclear sector. These decisions wilt meet the conditions
on nuclear safety stipulated by the Commission in its recent composite paper and
1 am sure that they will help open the door for the opening of negotiations with
Bulgaria in Helsinki. The financial package offered by the Commission will help
Bulgaria to establish a safe and competitive energy sector and will help to solve
the social problems due to the early closure of units 1-4".
Bulgarian Prime Minister Ivan Kostov declared that Bulgaria fully endorses the
conclusion of the Cologne Eruopean Council on the importance of high standards
of nuclear safety in the context of the European Union's enlargement. Bulgaria is
thus fully committed to definitely close units 1-4 of the Kozloduy Nuclear Power
Plant at the earliest possible dates.
In this context. Mr Kostov announced his Government's decision that units 1 and
2 of the Kozloduy Nuclear Power Plant will be definitely closed down before the
year 2003.
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Mr Rostov also declared that, on the occasion of the upgrading of the energy
strategy which will be completed in 2002, Bulgaria will decide, in agreement with
the Commission and taking account of the NSA Agreement and other relevant
factors, on the definitive closure dates for units 3 and 4 which wslf be before the
presently envisaged closure dates of 2008 and 2010, respectively. Mr Yerheugen
declared that the Commission understands that the definitive closure of these
units will take place in 2008 at the latest.
Taking into account the financial implications of early closures, as well as the
need of a competitive energy sector, Mr. Verheugen declared that the
Commission will offer a multi-annual assistance package for Bulgaria's energy
sector including :
a) Grant assistance from the Phase programme of 200 million over the period
2000-2008. The provision of the second half or this grant will be confirmed by
the Commission in i.he year 2002, depending on the confirmation of the
understanding on definitive closure dates for units 3 and 4. This grant
assistance couid include:
-

Construction of a radio-active waste disposal unit

-

Other nuclear safety)related projects (including for decommissioning)

- Addressing social impact of closures
-

Energy efficiency improvement measures

-

Modernisation of electricity sub-sector

-

Interconnection of energy network projects

-

Environmental projects related to conventional energy sector, to the extent
that they are not eligible for financing by ISPA

b) A loan (Euratom) of up to 250 million for the modernisation and safety
upgrading of Units 5 and 6 of Kozloduy NPP to be signed in the year 2000.
The Commission wili also take the initiative in 2000 to mobilise International
Financial Institutions and other international donors for additional funds.

Annex : Joint press release Bulgaria-EU Commission issued 29
November in Sofia
In view of the forthcoming European Council in Helsinki, Mr. Giinter Verheugen,
member of the European Commission responsible for Enlargement, visited
Bulgaria on 29 November 1999 and had a meeting with Mr. Ivan Kostov, Prime
Minister of the Republic of Bulgaria. The meeting focused on Bulgaria's preaccession course in the light of the Commission's recent Regular Report and
proposal for the opening of accession negotiations with Bulgaria in the year 2000.

An exchange of views took place on developments in Southeastern Europe and
on Bulgaria's regional role, in the aftermath of the Kosovo crisis. Commissioner
Verheugen commended Bulgaria's contribution to the efforts of the international
community in the recent crisis and its commitment to regional stability and cooperation through relations with neighbouring countries as well as through its
active role in the Stability Pact and in other regional initiatives. This policy can only
be of benefit to Bulgaria, its neighbours, and Europe as a whole. The
Commissioner expressed the view that Bulgaria can bring its achievements in
areas such as foreign policy, respect of human and minority rights, democratic
stability and economic stabilisation as a model for other countries in the region.
-IIIn a discussion on general progress in Bulgaria's preparation for membership of
the European Union, Mr.Verheugen recognised and welcomed Bulgaria's efforts,
as confirmed by the assessment in the European Commission's Second Progress
Report of October 1999.
Regarding the political criteria for membership, the Commission welcomed the
abolition of the death penalty, the adoption of the framework programme for the
integration of Roma into Bulgarian society and the ratification of the Framework
Convention of the Council of Europe on the protection of national minorities.
Both sides noted with satisfaction Bulgaria's economic achievements, in oarticular
the continued macro-economic stabilisation and significant progress in economic
reform. Recognising that economic stabilisation had been achieved, both sides
agreed that further steps are needed, especially in the area of economic reform.
Positive progress has also been made in preparing to take on the EU acquis, for
example in the areas of the internal market and justice and home affairs. In these
areas as in the majority of sectors, Bulgaria had maintained a good pace of
approximation of laws since the Commission's first regular report in 1998. It was
agreed that this needed to be maintained. The Commission emphasised the need
to continue administrative and judicial reform where further efforts were necessary
if Bulgaria is to be able to apply the acquis.

Concerning the issue of the closure and decommissioning of Units 1 to 4 of the
Kozloduy Nuclear Power Plant, the two sides reviewed progress made in the
discussions within the framework of the Joint Working Group as well as at recent
high-level contacts.
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Mr.Kostov declared that Bulgaria fully endorses the conclusions of the Cologne
European Council on the importance of high standards of nuclear safety in the
context of the European Union's enlargement. Mr. Kostov also referred to the
National Strategy for the development of the energy sector and for energy
efficiency until 2010 approved by the National Assembly in March 1999 as weiS as
to the decision of the National Assembly dated 4 November 1999. The Bulgarian
Government is thus committed to definitively close units 1-4 of the Kozfoduy
Nuclear Power Plant at the earliest possible dates.
In this context, and on the basis of the commitment of the European Commission
for financial support as stated below., Mr. Kostov announced his Government's
commitmenl that Units 1 and 2. of the Kozloduy Nuclear Power Plant will be
definitively closed down before the year 2003.
Mr. Kostov also declared that, on the occasion of the updating of the energy
strategy which will be completed in 2002, Bulgaria will decide, in agreement with
the Commission and taking account of the NSA Agreement and other relevant
factors, on the definitive closure dates for Units 3 and 4, which will be before the
presently envisaged closure dates of 2008 and 2010, respectively. Mr.Verheugen
declared that the Commission's understanding is that the definitive closure of
these units will take place in 2008 at the latest.
Mr. Kostov declared that his Government will take all the appropriate measures so
that these decisions, as well as the Commission's assistance commitments will be
reflected in the country's energy policy and planning.
Mr. Verheugen welcomed these decisions by the Bulgarian Government, which he
saw as a further sign of Bulgaria's European integration efforts and as meeting
the relevant condition for the opening of accession negotiations with Bulgaria
stipulated in the 1999 Commission's Composite Paper. Mr.Verheugen also
considered that the closure dates which he detailed above correspond to a
realistic closure timetable, consistent with the MSA Agreement, as requested by
the EU.
Taking into account the financial implications of early closures, as well as the
need of a competitive energy sector, Mr.Verheugen declared that ihe Commission
wiil offer a multi-annual assistance package for Bulgaria's energy sector including:
Gran* assistance from the Phare programme of H 200 million over the period
2000-2008. The provision of the second half of this grant will be confirmed by the
Commission in the year 2002, depending on the confirmation of the
understanding on definitive closure dates for units 3 and 4. This grant assistance
could include:
Construction of a radio-active waste disposal unit
Other nuclear safety-related projects (including for decommissioning)
Addressing social impact of closures
Energy efficiency improvement measures
Modernisation of electricity sub-sector
interconnection of energy network projects
Environmental projects related to conventional energy sector, to the extent
that they are not eligible for financing by iSPA

100--

-

A loan (Euratom) of up to • 250 million for the modernisation and safety
upgrading of Units 5 and 6 of Kozloduy NPP to be signed in the year 2000.

-

The Commission will also take the initiative in 2000 to mobilise International
Financial Institutions and other international donors for additional funds.

The above financial package leaves open the possibility of continued financial
support to Bulgaria's energy sector after the year 2006, in accordance with the
then prevailing financial rules.

-IVThe two sides also focused on the recommendation in the Commission Report
that the opening of negotiations with Bulgaria should be conditional upon a
confirmation of the significant progress accomplished in the economic reform
process.
Mr. Kostov declared that the macro-economic and financial stabilisation achieved,
the progress made in terms of structural reform as well as the steps undertaken in
the social sphere are a sound basis for achieving further substantial progress in
carrying out reforms. He also stated that his Government is strongly determined to
continue its efforts to fulfil all European Commissions requirements in order to
meet the Copenhagen economic criteria. Alongside the measures that were
undertaken and the results that were achieved, specific programmes were
developed for the Governments future activities.
Mr. Verheugen declared that the Commission had taken note of the information
supplied by the Bulgarian authorities on measures which have been taken or are
foreseen in the coming months to pursue the reform process. The Commission
will report on developments to the Helsinki European Council. Mr. Verheugen
informed Mr.Kostov that the Commission will continue to monitor the economic
developments in the candidate countries and will present a first updated
assessment to the EU Council of Ministers before the end of March 2000.
-VThe two sides agreed that the Commissioner's successful visit marks a further
positive step in the preparation of Bulgarian accession anci the opening of
accession negotiations.

Sofia, 29 November 1999
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OPENING SPEECH
CHAIRMAN: Mr. WAETERLOOS
Directorate General XVII, European Commission
At the start of this very important second day of the first meeting of the GMF it is an
honour for the Commission to be given the task of chairing the discussions which are
devoted to the future of the nuclear energy industry. This will be an opportunity for
those who promote the industry to express their views on the future of the sector and
then hear from those whose task it is to ensure the protection of the environment and
public health. They will also speak to us about how they see the future.
I should just like to remind you what Mr. Lamoureux, the Director General for
Transport and Energy, told you yesterday: the EU Commission intends to organise, in
the course of this year, a wide ranging discussion as objective and dispassionate as
possible on the future of energy supply in Europe. We are talking about Europe
consisting on 27 to 30 members.
We will be having these consultations on the future of the nuclear sector in the context
of energy supply for Europe. In this context, the Commission will have to take account
of the positions of your group and Mr. Lamoureux urged you yesterday to make these
views known. As he said yesterday, in the past your opinions have not always weight
very heavily in the balance when decisions were taken in governments with respect to
the nuclear sector.
Now as we look towards the somewhat uncertain future of the nuclear facilities situated
in your communes, you do want your voices to be heard. A panel of MPs will also be
present, they will be here to listen to you and the EU Commission very much wants to
hear your views. Mrs. De Palacio particularly asked me to pass this message on to you.
Yesterday, Mrs. Ana Yuncal from AMAC reminded us that in the White Paper
published on January 1st, 1996, the Commission had proposed that the nuclear option
should remain an option for the future. However, the Commission had also pointed out
that the future of the nuclear industry also depended very greatly on the extent to which
it was accepted by the general public and by political leaders at all levels and
particularly, at the local level. Now, Mrs. Yuncal logical question was: what has the
Commission done since then? Now I am not going to go into great detail in reply but I
just want to say that the Commission has tried to proceed one step at a time.
After having swept the debate of the nuclear sector more or less under the carpet, during
the 10 years after the Chernobil accident, in September 1997 the Commission published
its 4th indicative nuclear programme. Now this seems harmless enough but I can assure
you that this was a very difficult step to take. Then the Commission began to raise the
question of nuclear energy in all the mayor conferences devoted to the energy sector. As
Mr. Lamoureux has just told you, the Commission finally decided to open up an
objective discussion on the role of the nuclear energy in the EU, faced with the
tremendous challenges with which we are faced: the opening up of Europe to almost all
the Eastern and Central European countries and the Community's commitments
accepted at Kyoto.
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It vviii obviously be a difficult discussion and the results are unpredictable at this stage.
Yesterday, Mr. Philip Mooting from KSO asked the Commission what is its approach to
the future of nuclear energy in terms of electricity production. He called for common
standards to be established in a liberalised energy market. He also called for conditions
to be created which would be similar and equitable across Europe for the production of
electricity, particularly as regards taxation and environmental standards.
For the Commission this subject is not new, it is a subject on which we have been
fighting for a number of years now. But as you know it is the Council of Ministers who
has to decide on the basis of unanimity. Now the fact is that over the last 2 years, the
Council has not been deciding, either because of national sovereignty or in the name of
subsidiarity. Having said this, the pressing requests made by you have been heard and
we intend to integrate them into our future work.

106-

ES00$0010
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1

Introduction

The debate in Europe about the future of nuclear electricity supply is presently
dominated by two items:
*
*

the liberalisation of the electricity market
the decision of some European countries to phase out nuclear energy.

From this debate one could draw the conclusion that nuclear power has no future
at all.
FORATOM, which represents the interests of the European
Brussels, is convinced that nuclear energy does have a future
to our judgement, it has to. There are compelling economic
reasons for maintaining and expanding the use of nuclear
Nuclear just makes good sense.

nuclear industry in
because, according
and environmental
energy in Europe.

Globally, nuclear must have a future,
*

if we are to meet the world's growing demand for energy,

*

if we are to maintain current standards of living - if not improve them

*

if we humans are to preserve this planet in a healthy and habitable form for
future generations.

Let me now give our view of where nuclear energy stands in the European Union.
Western Europe has more than 140 power reactors in operation, producing about
35% of all the electricity consumed in the European Union.
The nuclear industry, with an annual turnover of €45 billion, provides over 400,000
highly skilled jobs. The nuclear power plants have a total capital value of about
€350 billion, at today's costs.
The industry is well regulated and enjoys an excellent safety record - something
the plant operators are determined to maintain. Safety remains the industry's top
priority, despite the pressures of power market liberalisation and industry
restructuring.
The plants produce electricity reliably, safely and at competitive prices. They are
environmentally friendly, as they emit practically no greenhouse or acid rain gases.
Let me now comment on the two central items of today's discussions, which I
mentioned earlier: liberalisation and phase-out.
Liberalisation, in several European countries has not only eliminated former supply
monopolies. At the same time the monopoly of (national) energy policies has
disappeared. Our future energy mix will be increasingly influenced by
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technological and international market developments like the continuing "dash for
gas". Despite the well-known fact that utilities in some countries are still confronted
with government plans to phase-out nuclear energy, I believe that the viability of
nuclear energy in the long run will rather depend on the competitiveness of nuclear
energy compared to other options of electricity generation than on (changing)
political tendencies in our respective countries.

What is the role of nuclear energy in the iiberaiised markets of today?
In Germany, as an example, almost two years of competition have shown that
nuclear continues to be the most important pillar of electricity generation, despite
the radically changed conditions of an electricity market that was 100% liberalised
overnight without any intervening deadlines,
Recent figures, published only two weeks ago, indicate that German NPPs in fact
increased their electricity production by 5% in 1999 (189 TWh in 1999, compared
to 181 TWh in 1998). The share of nuclear energy in public electricity supply
amounted to 34% in. 1999, compared to 33% in 1998.
Obviously, the prophecies of the opponents of nuclear power were wrong. A
market driven phase-out of nuclear is currently not feasible. On the contrary, the
liberalisation of electricity markets seems to increase the use of NPPs, if you look
at countries like the US or Great Britain.
What makes existing NPPs so profitable and therefore competitive?
The key factor is certainly the amount and structure of their costs. About threequarters of the entire costs fali in fixed capital investment and only one quarter in
variable costs, which primarily means fuel expenditures. If you look at gas-fired
plants, this ratio is exactly the reverse. However, the important thing is that fixed
costs do not affect the competitiveness of existing plants once the capital
investments have been amortised.
in other words, power generation costs arise largely from low variable costs, which
give Germany's nuclear power plants an excellent market position - even
compared to modern "combined-cycle" power plants.
To give some details:
High availability rates allow for large electricity generation at low expenditure.
Since the early 1980s, Germany's nuclear power plants have regularly led the
IAEA lop ten' list of NPPs with the highest power generation and availability rates
in the world. (In 1998, the Grohnde NPP topped the list at 11.8 billion kWh,
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followed, from third to sixth
Philippsburg-2).

place, by lsar-2, Emsland, Neckar-2 and

Based on annual utilisation periods from 6,000 to 8,000 hours, the average power
generation costs of our existing NPPs (investments in them already paid off) lie
between 1.9 and 1.5 € cents per kWh, taking into account all back-end expenses,
including reprocessing of spent fuel rods, final storage of radioactive waste, and
plant decommissioning and dismantling. Electricity generation in new gas-fired
base-load plants costs 2.6 € cents per kWh at 6,000 h/a and 2.5 € cents per kWh
at 8,000 h/a.
In other words, nuclear energy is about 0.8 € cents per kWh cheaper than power
from modern gas plants - a saving of some 50%.
Obviously, there is no need to worry about the economic viability of most existing
NPPs. If we look at possible new NPPs, however, the situation is different. With
respect to the future construction of new NPPs, there are two issues that I would
like to look at a bit closer.
The competitive edge of most existing NPPs derives from low and long-term
calculable generation costs. However, as long as NPPs are not amortised, high
capital costs and long construction times are a disadvantage compared to other
generation options, particularly the gas-fired "combined cycle" plants, which I have
mentioned already.
Within a liberalised market, any new generation of reactors has to ensure absolute
profitability in comparison with conventional power plants. The challenge is to
reduce capital costs considerably.
The European Pressurised Water Reactor, the EPR, follows this path. With a
capacity of 1756 MWe, the EPR would reduce specific investment costs to less
than € 1,380/kW. This would be a reduction of about one third compared to those
NPPs that were built in the late 1980s. The EPR could produce electricity at
generation costs of about 2.6 € cents, making the reactor competitive with all other
base-load options, including gas-fired "combined cycle" power plants.
The nuclear industry, therefore, makes a valuable contribution towards achieving
Western Europe's economic, energy supply and environmental objectives.

3

Phase-out Policies

My second item, you will recall, is the current talk in certain quarters of a nuclear
phase-out. In any debate about such a course of action, the economic and
environmental effects of plant closures must be given full and careful
consideration.
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The discussion should be based on fact, rather than emotion, and should take into
account current public opinion and the needs of future generations.
Phase-out policies have been adopted in certain West European countries for
purely political reasons. The decisions involved have not been based on safety,
environmental or economic arguments, and are - contrary to what many politicians
often claim - out of line with public opinion, according to recent polls.
Phasing out nuclear will have a negative economic impact at different
geographical levels - local, national, regional and global. Industrial
competitiveness will suffer as we!!.
At local level, nuclear power plants perform a dual role. They not only produce
power for the grid; they also serve as a powerhouse for the local economy
concerned. \n many places, they provide the main economic base for whole
communities, communities that have grown around them right from the initial
construction phase. The new plants have brought with them two important
spin-offs - a boost for the local economy and other valuable benefits, such as
better housing, schools and leisure facilities.
Take the plants away, and you undermine the foundations of those communities.
You even run the risk of turning once-thriving localities into depressed 'ghost
towns'. If plants close, people once employed there will move away to seek work
elsewhere. The lucky ones will find alternative employment, but the less fortunate
may be forced to stay where they are, without work and adding to the social and
economic disintegration already triggered by the. closure. In certain areas, the
presence of nuclear power plants has actually managed to keep communities
together, acting as an economic incentive for people to stay in their home districts
rather than join the drift to the big cities in search of a better life.
It is a well-known fact that support for nuclear power is significantly higher in the
vicinity of nuclear plants than in areas with no such installations. This shows that
at least those people living closest to the plants are fully aware of the value of
those installations,
At national level, it is important that countries have appropriate energy strategies
that reflect both their natural resources and their energy needs. The reduced
reliance on fossil fuels -• offered by nuclear energy - means increased energy
independence and greater diversity and stability in energy supply. With nuclear
energy, countries are less likely to be affected by sudden rises in fossil fuel prices
and fuel supply shortages.
Plant closures would cast a grim shadow not only at local and national level. At the
European regional level, any future decline in the contribution of nuclear energy to
Europe's energy supply wili have serious implications for strategic energy policy
and environmental targets. The EU currently depends on external sources for 50%
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of its energy supply, and this figure is expected to rise to 70% by 2002. With
reduced reliance on nuclear, that percentage would increase still further, and the
EU would find it all the more difficult to meet its Kyoto commitments.
Events in Sweden and Germany have shown that a phase-out is no easy matter.
There is the issue of compensation to be addressed, along with a range of legal
and commercial questions previously unforeseen and unanswered.
Nuclear energy is the only large-scale non-fossil energy source capable of
expansion. If it were to go into decline, what would be the feasible alternatives?
The potential for expanding hydro is limited. The nuclear industry supports the use
of renewables, but the amount of power these sources can provide is extremely
limited, compared to nuclear energy.
The fossil resources of our earth are finite and should be conserved, as they have
important industrial uses other than power generation. On the other hand,
uranium, which is used as nuclear fuel, is available from a variety of sources
world-wide. In general, it can only be used intelligently as the fuel needed for the
production of nuclear electricity.
One of the key factors holding back the further development of nuclear power in
Europe is today's abundant supply of gas at attractive prices. But these conditions
will not prevail forever.
For the moment, gas is the preferred short-term option, but in the long-term, the
winners in the energy game will be those who take the long-term view, those who
see the long-term role of nuclear energy and its potential.
In October 1998, the Nuclear Energy Agency, NEA, and the International Energy
Agency, IEA, of the OECD, issued some key predictions for the period 2005-2010.
Their study forecast that nuclear would remain economically competitive with fossil
fuel generation, except in areas where there was direct access to low-cost fossil
fuels.
Let us now look at today's global energy supply situation and at what the future
holds from an environmental viewpoint.
Today, more than 2 billion people have no access to electricity. This figure
represents one-third of the world's population.
World energy demand will continue to grow as populations increase and countries
undergo industrial development and expansion.
To meet these increasing demands, and to improve living standards for future
generations, there will need to be large increases in electricity generation. Such
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increases must be achieved in a sustainable way that has the lowest possible
environmental impact.

Another important issue is the possibility of man-made climate change, caused by
the emission of greenhouse gases. The Kyoto Protocol calis for the promotion of
CO2 avoidance technology and of advanced, innovative and environmentally
sound technologies. Nuclear energy is one of those technologies, generating
about 16% of the world's electricity and thereby avoiding each year the release of
some 1.8 billion tonnes of CO2 world-wide.
In Europe alone, climate-friendly nuclear electricity saves the emission of about
800 million tonnes of CO2 a year. To make an equivalent saving, 200 million cars
would have to be taken off the roads, which represents practically the whole
private fleet of motor cars,
CO2 emissions can be further avoided by adding new nuclear capacity, upgrading
existing nuclear plants and extending their operating lives.
Proposals for energy taxes, hitting every form of electricity generation, represent a
missed opportunity. Any such tax should focus primarily on cutting CO2 emissions,
not reducing energy use. Unlike power plants that burn fossil fuels, nuclear
stations do not pollute the atmosphere. What comes from the cooling towers of
nuclear power plants is simply steam. Therefore, there is no logical reason to
impose a tax designed for environmental protection on power generation sources
that do not damage the atmosphere, It makes no sense at all to discriminate
against an energy source that is actually helping to curb CO2 emissions. Indeed,
the reverse should be the case. The clean air benefits of nuclear, and other
sources, should be properly recognised, and this should be reflected in any new
taxation structure.
Nuclear energy is a competitive solution especially when the global costs to
society are taken into account. In a world increasingly concerned about global
warming, nuclear energy remains one viable and economic option. All forms of
energy and all technologies are necessary for giobai sustainable development. All
forms of energy are required for mankind to continue to advance economically,
and a!i options must be used so that mankind can start making this world a better
place to live in.
Still looking ahead, many of Europe's nuclear plants - still only halfway through
their operating lives - will need to be replaced in the next 20 years. In view of this,
the nuclear energy option should be kept open and nuclear expertise should be
maintained, in order to:
* achieve a rational and sustainable energy mix
* help cut CO2 emissions

I12

*
*

promote economic development
protect jobs and ensure the industry's continued success on global markets.

Cost comparisons usually ignore the impact on the environment. If "external costs"
- defined by the adverse impact on climate and human health and based on
lifecycle analyses - were taken into account, the competitive edge of nuclear
would of course be very obvious. A research study carried within the framework of
the European Commission's "ExternE Project" comes to the following conclusions:
*

The experts calculate the costs of a modern hard-coal power plant, with a
nominal performance capacity of 600 MW and a utilisation period of 6,500 h/a,
at 1.0 to 5.2 € cents per kWh.

*

For a lignite power plant (800 MW, 6,500 h/a), the costs lie between 1.1 and
6.4 € cents per kWh.

*

For a gas-fired combined-cycle power plant (800 MW, 6,500 h/a), the
figures lie between 0.4 and 1.9 € cents per kWh.

*

The external costs for nuclear power plants are noticeably lower than those
for conventional thermal plants, ranging between 0.1 and 0.7 € cents per kWh.
The external costs of NPPs thus lie within the range of costs for power plants
based on renewable energy resources like solar and wind.

The most promising way to internalise environmental and health costs, or
capitalise on the environmental benefits of nuclear, would be to integrate nuclear
power within the Flexible Mechanisms of the Kyoto Protocol, Emissions Trading,
Joint implementation and the Clean Development Mechanism, CDM.
*

Within the concept of emissions trading, both new NPPs as well as upgrades
of existing NPPs should be given emissions reduction credits.

*

Additional nuclear capacities should be eligible within the concepts of Joint
Implementation and Emissions Trading.

5

Conclusion

Europe is one of the world leaders in nuclear technology advancement. The
development of spent fuel reprocessing is but one example of this. This process
continues today with the development by France and Germany of the European
Pressurised-Water Reactor. Nuclear research and development work is continuing
in Europe, and must be continued in the future, if Europe is to retain its world
leadership position in the technological field and on the commercial front.
If we look at the benefits, which nuclear energy has to offer, in economic and environmental terms, I support the view that nuclear is an energy source whose time
has come again. This is not some fanciful notion or wishful thinking. There is clear
evidence of greater long-term reliance on nuclear energy. Perhaps we do not see
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new nuclear plants springing up in Europe, but we do see ambitious nuclear power
development programmes underway in places like China, Japan and Korea.
Closer to home, Finland is seriously considering the construction of a new nuclear
unit. Elsewhere, in Europe and the US, we see a growing trend towards nuclear
plant life extension and plant upgrades geared towards higher production capacity.
These are all signs that nuclear will be around for a long time to come and that
nuclear will indeed have a future.
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In order to put the prospects for nuclear energy development into perspective, I wish to
briefly present the overall trends in energy demand and supply world-wide. I will
highlight the key issues and the factors affecting energy policies and choices between
alternative sources with emphasis on the electricity sector which is the main market for
nuclear energy in the short and medium terms. I will elaborate on the role that nuclear
energy could play in future energy mixes and on the opportunities and challenges for
nuclear energy development. This presentation draws on statistical data and analytical
work published by my own organisation, the OECD Nuclear Energy Agency, as well as
by other authoritative international sources such as the International Energy Agency
(IEA), the World Energy Council (WEC), and the International Institute of Applied
Systems Analysis (IIASA).

ENERGY DEMAND AND SUPPLY

A snapshot of the present energy demand situation in the world indicates a sharp
contrast between different regions of the world in terms of per capita energy
consumption, with OECD countries consuming on average some nine times more
energy per inhabitant than developing countries. This signals the likely evolution of
demand in the coming years and decades. The trends in energy consumption and use
over the last decades show the links between social and economic development on the
one hand and adequate access to energy and electricity supply on the other. Economic
growth will remain a major goal especially in non-OECD countries and adequate energy
supply will be essential to meet this objective.
Roughly 20% of the world population consumes 80% of the world energy production at
present. At the same time, one-third of the six billion world population is denied access
to any form of commercial energy. Most of this population is in developing countries
which account for some 90% of current population growth. By 2020, world population
will have increased by two billion and world energy consumption at that time will have
increased by 50% from present levels.
Total primary energy consumption world-wide exceeds 9 Gigatonnes of oil equivalent
(Gtoe), of which around 50% is consumed by OECD countries, 13% by countries in
transition, including Eastern Europe and the former Soviet Union, and 37% by the rest
of the world, essentially developing countries including the People's Republic of China
[']. The average energy consumption per capita varies from less than 0.6 tonnes of oil
equivalent (toe) in developing countries, to around 3 toe in countries in transition and
more than 4.5 toe in OECD countries.

[']

International Energy Agency, World Energy Outlook, OECD, Paris (1998).
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Turning to electricity demand, a steady increase has been noted, showing a more rapid
progression than either GDP or primary energy demand. While energy demand for
stationary uses in the industrial, agricultural, commercial and residential sectors tends to
remain stable, electricity demand is increasing steadily with income. Electricity
intensity has increased practically everywhere in the world, in spite of efficiency gains,
owing to electricity being substituted for other direct energy sources, in particular for
direct fossil fuel burning.
Between 1971 and 1995, the average electricity demand growth rate in the world has
been 3.8% per annum, as compared with 2.2% per annum for primary energy demand.
In developing countries the annual growth rate was 7.5% for electricity compared with
5.5%) for primary energy. Moreover, in those countries, electricity consumption is
currently constrained by supply and would grow more rapidly if adequate capacity was
to be available. In OECD countries, electricity demand grew by 3.1% per annum as
compared with 1.4% per annum for primary energy; however, as possible substitutions
are progressively exhausted, electricity intensity is tending to stabilise. Further
substitutions remain possible in developing countries.
Practically all studies on future energy demand foresee continued growth. The expected
increase in total and per capita energy consumption in developing countries, driven by
their popuiation and economic growth during the next century, will be key driving
forces for future energy demand. The IIASA/WEC study [2j, for example, points to
significant energy demand growth for several decades even in ecologicaliy driven
scenarios. Although energy intensities (i.e. energy requirements per unit of gross
domestic product, GDP) decrease when income increases, intensity improvements
cannot be gained indefinitely.

International Institute for Applied Systems Analysis, Global Energy Perspectives, Cambridge
"University Press, Cambridge, UK (1998).
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DEMAND GROWTH RATES
1971-1995
Energy

Electricity

World

2.2%

3.8%

OECD

1.4%

3.1%

Developing Countries

5.5%

7.5%

On the supply side, fossil fuels remain by far the largest contributors to energy supply
world-wide although nuclear and hydro powers provide significant shares of the total.
Other renewable energy sources, in spite of noticeable recent technology progress for
some of them, are only marginal in the overall basket of supply sources. The status and
trends in energy supply also highlight the growing importance of electricity as an
energy carrier.
At present, fossil fuels (i.e. coal and hydro-carbons) represent more than 80% of total
world primary energy supply. Oil is the largest contributor (some 36%), owing mainly
to its currently non-substitutable uses in the transport sector. Coal and other solid
mineral fuels, such as lignite and peat, supply some 25% of the world primary energy
supply but their share exceeds 60% in China and some other developing countries.
Renewable energy sources, mainly hydro power and traditional biomass, account for
some 12%. Nuclear energy represents some 7% at the world level and more than 11% in
OECD countries where some 85% of the nuclear power capacity is concentrated.
There is a wealth of accessible energy resources and technologies available on our
planet and these are more than adequate to meet the expected demand, even in the very
long term. Coal, gas and oil proven reserves are estimated to represent respectively
more than 200, some 65 and some 40 years of present annual production [3]. Known
uranium resources recoverable at costs lower than 130 $/kgU represent around 80 years
of present consumption. However, resources of nuclear fuel, including uranium, thorium
and recycled fissile materials, are sufficient to support large-scale nuclear power use
over hundreds of years. Resources are sufficient for longer if mineral extraction
activities were to be developed or if breeder reactor technology were to be widely
deployed. Finally, renewable energy sources are by definition non-exhaustible and
could, in principle, contribute to meet demand if and when technological progress
would allow their economic exploitation. However, economic, technical and

[3]

British Petroleum, BP Statistical Review, BP, London (1998).
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environmental challenges will have to be faced in order to make those resources
available.
FACTORS AFFECTING ENERGY POLICIES

The evolution of energy supply mixes and the rale of change between alternative
sources or technologies, including demand side management, have been driven by a
number of factors that vary from region to region and country to country over time.
Although energy policies differ in specific situations and contexts, driving factors are
similar in ail. countries,
Competitiveness remains the established cornerstone in policy making but the
framework within which comparative economic assessments are conducted is evolving,
in the electricity sector, economic deregulation, privatisation and the introduction of
competition are changing the landscape and criteria of choice. Also, the increasing
awareness of environmental issues and more broadly the sustainability goals, including
long-term security of supply and protection of people and eco-systems, are giving a
stronger weight to non-economic criteria in energy policy making.
Today, energy policy making is characterised by an emphasis on market mechanisms
for promoting optimised energy supply mixes, in particular for electricity generation.
The introduction of a competitive market to the electricity sector is expected to yield
higher economic efficiency as costs previously supported by taxpayers or captive
consumers will be shared by shareholders and by consumers who will be able to choose
between alternative suppliers. At the same time, explicitly integrating the concept of
sustainable development in energy policies is calling for strategies that preserve natural
resources and the environment, reduce regional disparities and give equal opportunities
to present and future generations world-wide.
The key factors affecting the economics of electricity generation sources and
technologies are essentially fossil fuel prices, total capital costs and expected rates of
return on investments, and technological performance, e.g., thermal efficiency,
availability factor and technical lifetime of power plants.
At present, low fossil fuel prices are challenging the economic viability of nuclear and
renewable energies for new electricity system projects. For example, the competitive
margin of new (to be built) nuclear units versus gas-fired power plants, which was quite
significant until the mid-1990s, has disappeared in most countries at present gas prices.
In a long-term perspective, however, energy policies have to take into account
uncertainties over future fossil fuel prices as compared with stability of nuclear
generated electricity costs.
Economic deregulation in the power sector reduces and should eventually eliminate
captive markets upon which utilities enjoying a monopoly used to rely for guaranteed
future demand. This increases the financial risk associated with capital intensive
technologies. The main alternatives for base-load electricity generation, namely
coal-fired, gas-fired and nuclear power plants, have different costs structures with
relative shares of capital costs varying widely from technology to technology. For
nuclear power plants, investments account for some 65% of total levelisecl costs of
electricity generation while operation, maintenance and fuel costs together represent
some 35%. Gas-fired power plants, at the other extreme of the range, have low capital
intensity, with investment costs representing around only 15% of electricity generation
costs, while fuel with operation and maintenance costs account for some 85%. In a fully
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competitive market with uncertain future demand, gas-fired power plants are attractive
because of their relatively small size, short construction time and low investment costs
that can be amortised quickly reducing significantly the financial risk supported by the
generating company shareholders.
The cost of capital depends largely on the rate of return expected by investors. The
global financial market generally requires higher financial returns than governments
accept and the acceptance of these may modify the ranking of electricity generation
options. For capital intensive technologies such as nuclear power, the impact of higher
rates of return on total generation costs is adverse and very significant.
The trend to higher profitability and an emphasis on the short-term conflicts with many
of the policy issues with which governments are primarily concerned in overseeing
competitive energy markets. These are the trade balance considerations, security of
supply, environmental and social issues which would favour the use of a lower discount
rate than that sought by the world's financial markets.
Security of supply has been an explicit objective of energy policies in many countries
since the early 1950s. In many countries, this led energy policies to aim at
diversification of supply with emphasis on substituting alternative sources, preferably
domestic, to imported hydro-carbons. For example, in countries such as France and
Japan where indigeneous fossil fuel and hydro power resources are very limited, energy
independence and security of supply were key factors in the decision to implement
nuclear power programmes. Although recently concerns over security of supply seem to
have vanished, balanced and diversified energy mixes remain a relevant goa| for
national energy policies.
The extent to which higher priority on environmental protection and long-term
sustainability will affect energy and electricity policies is difficult to predict and the
outcomes are likely to differ from country to country and over time. Uncertainties over
the impacts of energy-related environmental burdens remain quite large, in particular
with regard to greenhouse gas emissions and the threat of global climate change.
However, as a clear trend emerges at the international level to tackle ways to control
CO2 emissions from industrial activities, energy sources having lower emissions are
likely to be chosen whenever technically feasible and economically competitive. From
this point of view, the incorporation of externalities associated with, for example,
impacts of carbon dioxide and other atmospheric emissions, in the costs borne by
electricity producers and passed along to consumers, offers particular opportunities to
reinforce the competitiveness of nuclear power and renewable energy sources.
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OPPORTUNITIES AND CHALLENGES FOR NUCLEAR ENERGY

According to the OASA/WEC study [2], a 1.5 to 3 fold increase in primary energy
demand is expected by 2050. The increasing demand for energy, in particular
electricity, creates opportunities for all energy sources and technologies, including fossil
fuels, nuclear and renewabl.es. However, each source and technology will have to face
specific challenges to realise its potential and be part of the energy mixes of choice for
the next century.
In only a few decades, nuclear energy has reached the status of a mature technology,
representing a 7% share of world primary energy consumption and 17% of world
electricity supply. However, most of the nuclear energy capacity (i.e. 85%) is located in
the OECD area where the industrial infrastructure is in place for supporting nuclear
power programmes. Since the demand for additional power capacity mainly will come
from non-OECD countries, there are opportunities for the development of nuclear
energy in those countries, provided technology adaptation and transfer will occur
timely. Also, in 11 OECD countries, the nuclear share of electricity production exceeds
20% of the total, with the share in some of them like France, Belgium and Sweden
peaking at 78%, 60% and 46% respectively. 'This shows that there are opportunities for
nuclear power to substitute other generation sources and increase its share of total
generation in many countries.
Nuclear energy enjoys favourable conditions in terms of resources. The raw material for
present nuclear fuel, uranium, is relatively abundant and widely distributed on the planet
and has no other possible use. Although with current technologies, known uranium
resources would not be sufficient to support significant development of nuclear power
beyond the first half of the next century, additional resources can be expected to be
discovered and economically exploited in the long term. Furthermore, improved fuel
design and management, and advanced reactors, offer ways to reduce significantly the
amount of natural uranium required per unit of electricity generated. In the long term,
thorium fuelled reactors and fusion could enlarge even further the nuclear resource base.
The wide geopolitical distribution of uranium-producing countries is also a positive
factor for importing countries in terms of diversity and security of supply.
Another favourable characteristic of nuclear power attracting attention from public and
policy circles is its absence of CO, emissions and other atmospheric releases. Two
countries with large nuclear programmes provide highly illustrative examples. In
France, between 1980 and the mid-1990s, emissions were reduced by a factor of four
for carbon dioxide, nine for sulphur dioxide, and ten for particle emissions from the
power sector. In Sweden, energy-related CO, emissions have been reduced by more
than 40%' between the early 1970s and the early 1990s, owing essentially to a switch
from oil to nuclear and hydro power for electricity generation.
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As already mentioned, the competitive edge of nuclear power has been impaired by the
dramatic decrease in the cost of fossil fuels in recent years. On the other hand, the cost
structure of nuclear electricity includes a large part of capital investment, which by itself
is a factor of long-term stability in electricity production costs. For existing nuclear
power plants, once capital costs are largely amortised, competitiveness based on
marginal cost of production is generally largely ensured.
For new nuclear units, technology progress leading to enhanced economic performance
may be expected in the light of the positive feedback from experience. Over the last
decades, nuclear electricity generation costs have been reduced continuously. Uranium
prices and fuel cycle service costs have decreased [4] while efficiency gains in reactor
operation have lowered operation and maintenance costs. The experience of countries
such as France, Japan or the Republic of Korea shows that nuclear power plant
investment costs can be reduced by standardisation and efficient management.
Extension of plant lifetime from 30 to 40 years or more is now considered to be safe and
feasible in most OECD countries. Additionally, new reactor designs are being
developed which aim to reduce the capital costs of plants while increasing safety.
Increasing pressure for "getting the prices right", in particular by internalising
externalities such as costs associated with environmental impacts from burning fossil
fuels, offers an opportunity for nuclear energy to regain its competitive margin. External
costs from nuclear electricity production do not exceed 1% of direct costs, and greenhouse gas emissions from the overall nuclear cycle are minimal. On the other side,
allocating a value to carbon would immediately increase the cost of fossil-fuelled
electricity generation. The last OECD study on projected costs of generating electricity
[5] shows that the cost ratio between nuclear and gas generated electricity does not
[4]
5

[]

Nuclear Energy Agency, The Economics of the Nuclear Fuel Cycle, OECD, Paris (1994).
International Energy Agency, Nuclear Energy Agency, Projected Costs of Electricity Generation:
Update 1998, OECD, Paris (1998).
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exceed 1.5, except in the United States with a discount rate of 10%. In this context, a
carbon value of 100 $/tC or more would make nuclear power cheaper than gas
practical 1 y everywhere.
While there are opportunities, the actual role of nuclear power in global energy supply
to 2050 and beyond will depend on the ability of governments and the nuclear industry
to address a number of challenges, including to maintain the nuclear option for the long
term in spite of an expected slow-down in the next two decades and to enhance public
acceptance by addressing in a credible way concerns on safety, radioactive waste
disposal and nuclear weapon proliferation risks,
Since the late 1980s, nuclear development has reached a plateau and the number of
nuclear units under construction or planned has decreased steadily. Today, while there
are more than 400 reactors in operation in the world, less than 40 are under
construction. As a result, taking into account the ageing of existing units, five were shut
down in 1998, the installed nuclear capacity world-wide will not increase in the short
term. The International Energy Agency foresees a mere 0.6% growth of nuclear
electricity world-wide until 2010, falling to zero growth at the 2020 horizon [Error!
Unknown switch argument.]. This trend will be even more visible in OECD countries,
with only the Asia-Pacific region expanding its nuclear electricity capacity during this
period.
Maintaining adequate infrastructures during the stagnation period is essential to support
a successful revival of nuclear power programmes beyond 2015-2020. Continued
research and development efforts is needed not only to ensure the safe and economic
operation of existing nuclear power plants but. also to prepare the n&xi generation of
nuclear reactors. The educational framework to provide suitably qualified manpower in
sufficient quantity is a prerequisite to continued R.&D, development and implementation
of advanced nuclear technologies.
'cSafety remains a challenge although the level of safety of existing plants, particularly in
OECD countries, is very high and the safety record of nuclear power has generally been
satisfactory [6]. Key issues in this regard include maintaining nuclear safety research
and regulatory effectiveness in a context of deregulation and privatisation, addressing
specific problems related to the ageing of existing plants, ensure that new reactor
designs meet increasingly stringent safely standards while achieving good economic
performance. Also, organisational issues, such as preserving and enhancing safety
culture, and maintaining an adequate level of competence and capability need to be
adequately addressed. .Safety standards in non-OECD countries have not always
measured up to standards in OECD countries. However, international co-operation and
assistance programmes put into place since the Chernobyl accident, the broad adoption
of safety culture world-wide, and the entry into force and implementation of the Nuclear
Safety Convention have improved the situation considerably.
Another challenge is to demonstrate that all radioactive waste can be disposed of
without causing detriment to humans and the biosphere in the distant future.
Considerable experience, has been gained in recent years in the industrial, conditioning,
storage and disposal of low and medium-level radioactive waste. Experts are confident
that safe solutions exist for the management of high-level, long-lived waste; however,
Nuclear Energy Agency, Derestiiction of a Collective Opinion by the Committee on the Saf'etv of
Nuclear ItistaiWions (CSNI) on Nuclear Safety Research in OECD Countries. NEA/NE(%)7/REV 1,
Paris, France, 1996

for this latter category, demonstration that solutions can be implemented, that are
scientifically sound, technically reliable, and socially and politically acceptable, has not
yet been fully achieved.
Nuclear fission, being a high density energy source, generates less solid waste than most
alternatives. One kilogram of uranium produces more than 10 000 times more electricity
than one kilogram of fossil fuels or biomass. Therefore, solid waste arising from the
nuclear chain represents small volumes as compared with those produced by most
alternative generation sources. A 1 GWe coal-fired power plant generates some
350 000 tonnes of solid waste per year, including chemicals that remain toxic
indefinitely. A nuclear power plant of the same capacity and its supporting fuel cycle
facilities generate each year some 500 tonnes of low-level waste, 200 tonnes of
intermediate-level waste and 25 tonnes of high-level waste when operated once through.
Owing to its small volume, nuclear waste can be isolated from the biosphere. A
collective opinion published by the NEA, the European Commission and the IAEA in
1991 [7] confirms that safety assessment methods are available to evaluate the potential
long-term impact of radioactive waste disposal systems on humans and the
environment, and that appropriate use of such safety assessment methods, coupled with
sufficient information about proposed disposal sites, can provide the technical basis to
decide whether specific systems offer a satisfactory level of safety for current and future
generations. A second collective opinion published by NEA in 1995 [8] addresses,
specifically, the strategy for the final disposal of long-lived waste from both an
environmental and ethical perspective, including considerations of equity and fairness
within and between generations. It concludes that the geological disposal strategy can
be implemented in a manner that is sensitive to fundamental ethical and environmental
considerations, and that it is justified to continue development of geological repositories
for such waste; indeed, the bottom line is that the implementation of high-level waste
repositories is regarded by many as a prerequisite to demonstrating the sustainability of
nuclear power.
While there is no doubt that nuclear power development would reduce the emissions of
greenhouse gases and other atmospheric pollutants, radioactive emissions may raise
concerns. However, the small quantities of radioactive materials released by nuclear
reactors and fuel cycle facilities in routine operation are monitored and limited to levels
believed to cause insignificant environmental and health damage on the basis of the
recommendations from the International Commission on Radiological Protection as
interpreted by national regulations. The collective doses resulting from nuclear industry
emissions of radioactivity are monitored and assessed by the United Nations Scientific
Committee on the Effects of Atomic Radiation (UNSCEAR). In its 1994 report [9], the
UNSCEAR assessment showed that the collective effective dose committed to the
world population by a 50-year period of operation of existing nuclear power facilities,
i.e., power plants, uranium mining and other fuel cycle facilities, is 2 million
man-Sieverts (man-Sv) as compared with 650 million man-Sv committed by natural
background radiation. That is, the dose commitment from natural background radiation
is 325 times higher than that from the world's entire nuclear power industry. Therefore,
even if it is assumed that there would be no reduction in the nuclear industry's
[7]

Nuclear Energy Agency, et al., Disposal of Radioactive Waste: Can Long-Term Safety be
Evaluated? An International Collective Opinion, OECD, Paris, France, 1991

[8]

Nuclear Energy Agency, The Environmental and Ethical Basis of Geological Disposal: A Collective
Opinion of the NEA Radioactive Waste Management Committee, Paris, France, 1995

[9]

United Nations Scientific Committee on the Effects of Atomic Radiation, Ionising Radiation:
Sources and Biological Effects, UNSCEAR, New York, USA, 1994
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radioactive emissions per kWh (even though at present there is a trend towards
decreasing emissions per kWh), nuclear electricity generation could reach
750 thousand TWh per year as compared to less than 2.5 thousand TWh per year in (he
late 90s without leading to a population dose higher than that from the natural
background.
CONCLUDING REMARKS

In order to meet growing energy and electricity demand, sustainable energy supply
systems relying on a mix of available sources and technologies will need to be
developed. The share of nuclear energy, currently contributing 17 per cent, of the
electricity supply world-wide, could be increased significantly thereby contributing
significantly U> reducing the carbon intensity of energy supply systems. Scenarios
developed by my Agency and the IAEA as well as those published by IIASA/WEC
show that it is technically and economically feasible to reach nuclear capacities
exceeding 1 000 GWe in the world by 2050 and that nuclear electricity generation
growth would reduce carbon dioxide emissions.
However, the current drive for competition in electricity markets is emphasising shortterm direct cost considerations, rapid return on investments and flexibility of supply
systems. This context is not favourable to capital intensive technologies not to large size
power plants such as most nuclear units presently available on the market.
In the longer term, the combination of the desire to conserve fossil fuels, which are
valuable raw materials, the commitment to keep carbon dioxide emissions below
specified levels, according the decisions taken within the UNFCCC, will provide a
stronger incentives for the development of nuclear power.
The chaiienge is to maintain the nuclear option available for the longer term, which
means keeping alive nuclear infrastructure, and, in particular, the ability to develop new
reactors and fuel cycle technologies in spite of the expected short-term stagnation of
nuclear power programmes in most countries.
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ES00$0012
PUBLIC HEALTH PROTECTION IN THE FUTURE
Mrs. Suzanne FRIGREN
Director of Nuclear Safety and Civil Protection, DGXI European Commission

I think that nobody will contradict me if I say that the future of nuclear energy depends
not only on technical and economical considerations, but also and not least, on the
absence of any major nuclear safety problems whether near or far. After the Chernobil
catastrophe in 1986, public perception of nuclear safety has become a very hot issue
when considering the future development of energy systems in many countries. And at
the same time we have today a much stronger role for local institutions and the public in
relation to decisions on mayor industrial projects with potential environmental effects.
After the Chernobil accident there was increasing public and political preoccupation in
the West about Eastern countries operating nuclear installations that were considered
not to meet internationally accepted safety standards and possibly also sufficient safety
practices.
So the international community responded by adopting a nuclear safety strategy at the
G7 summit meeting in Munich in 1992. Reactors of soviet design were classified and
this was done in two categories: those that could be upgraded at reasonable cost and
those that could not and therefore should be shut down. An important technical
assistance programme was launched aiming above all at short term safety improvements
where such were justified. International assistance was provided bilaterally through
programmes and multilaterally through the nuclear safety account.
The EU has since the beginning been the largest single contributor, apart from what has
been provided by individual member states directly. An EU strategy for improving
nuclear safety in Central Europe and former Soviet Union was adopted based on the G7
strategy and reflecting also the IAEA's classification of design and operation risks
regarding nuclear reactors. Two complementary tracks were laid out. In the short term,
the most urgent problems had to be addressed and also independent and competency
safety authorities had to be set up and nuclear plants had to be made safe through both
technical upgrading and better operation and maintenance. In the longer term, greater
emphasis would be placed on making sustainable improvements in safety by replacing,
less safe reactors with alternatives, by improving energy efficiency, by modernising the
so-called upgradeable reactors and by strengthening legislative and regulatory
frameworks.
The assistance from the EU has above all been provided through the PHARE nuclear
safety programme for Central Europe and the TACIS nuclear safety programme for the
former Soviet Union. Within these programmes around 840 million Euro were made
available during the period 1991-98 and there is more to be spent in the years to come.
In addition the EU has opened the possibility to get Euratom loans and there has been a
number of small grant programmes and support through research has been provided.
Since a few years now, as you know, the prospect of a number of Central and Eastern
European countries joining the EU, several of them with nuclear power generation, has
emphasised the need to consider the possible effects of enlargement on nuclear safety.
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In July 1997, the Commission published its report. Agenda 2000 for a stronger and
wider union, which among other things places the issue of nuclear safety in the
candidate countries of Central and Eastern Europe in a very political prospective.
When the negotiations now come closer, there are some factors to keep in mind in order
to understand the situation: within the area of nuclear safety, the community's so-called
Segal Archie either we talk of uV Euratom Treaty itself or derived legislation, carries
mainly radiation protection. Safety of nuclear installations and safe management of
radioactive waste and spent nuclear fuel are national responsibilities. Nevertheless, the
Council, as early as July 1975, in the resolution of technological problems on nuclear
safety asked the Commission to co-operate with member states for the progressive
harmonisation of safety requirements and criteria. And later on, a resolution on the same
subject in 1992 requests the Commission to co-operate with the other European
countries, specially those of the Central and Eastern Europe and the newly independent
states, to bring their nuclear installations up to the safety levels equivalent to those in
practice in the Community.
So co-operation has been going on in these fields for 25 years now, producing many
important technical reports developing common approaches to many problems and
relevant promoting harmonisation of practices and criteria.
There are a number of expert groups and also later on groups designed specifically to
facilitate involvement on Eastern countries or support the assistance programming. Let
me add also that, the community has supported research and development in the field of
nuclear safety through successive framework programmes for many years, including
lately the safety of Soviet designed nuclear reactors. In the current framework
programme, the applicant states have been invited to participate.
1 would like to stress in this context how important it is to open our traditional export
co-operation within the Union to the regulators and operators in the East. The
opportunity to meet with colleagues and create professional networks will help to build
confidence that permits better profit from exchange of experience and promoting good
practices.
So in this period, representatives from African countries are being now invited to
participate in our traditional EU co-operation. Furthermore, an ad hoc meeting between
the Commission's services and representatives of regulators in the candidate countries
was held at the end ol' last year. The objective was, to set the basis for collaboration,
aiming at the improving communication and flow of information to define the best
common approach to enlargement preparations. This is especially important as the lack
of well-defined community standards for nuclear safety makes it difficult to perform
assessments and set targets for future achievements. In this context and following
Council's conclusions of end 1998, the Commission is at present preparing a proposal
on a method that can be used to asses the nuclear safety status of candidate states, in a
fair an objective fashion as an input to the community's negotiation positions.
So in summary, in preparing for enlargement the challenge exposed by nuclear safety in
the applicant countries are being addressed through, both technical assistance, cooperation activities and the progressive involvement of representatives from those
countries in community activities. Even in areas where there is no legal community
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Archie, there factors together with the general interest from candidate countries to show
their readiness to respond to requests made in the negotiation process will push in
favour of better nuclear safety. Here I could also recall the decisions taken last autumn
of three candidate countries to set dates for closing reactors pointed out earlier by the
EU as non upgradeable.
The strategy with regard to the newly independent states of the former Soviet Union has
to differ from the strategy for Central Europe for two mayor reasons: one is that these
countries are not candidate for EU membership and therefore the EU has less political
leverage. The second factor is that the newly independent states and their economies are
facing enormous difficulties. For instance, with regard to improving nuclear safety, their
utilities are often not able to recover the value of electricity source. So there are few
resources available for improving safety or making new investments. With regard to the
large problem with waste management, other mayor investment needs compete at a
national level.
The EU strategy for assistance also has to reflect the considerable differences among
these countries themselves, in terms of size, political regime, industrial capability and so
on. As far as nuclear safety is concerned, the Russian Federation is particularly
important. Russia is the only state of the former Soviet Union involved in all aspects of
nuclear power from uranium mining to plant design, power generation, spent fuel
reprocessing and waste management. Naturally, a substantive part of the TACIS's
nuclear safety programme has since the beginning gone to assistance projects in Russia.
The other mayor recipient of EU assistance is the Ukraine, and especially projects
related to Chernobil. A package of measures was included in the memorandum of
understanding between Ukraine and the G7 countries in late 1995. The mayor
undertaking by Ukraine was to close the Chernobil plant by the year 2000. This
commitment in still only partly met and the present situation is unsatisfactory.
Furthermore, urgent action is required to bring the shelter of the so-called sarcophagus
covering the unit, which exploded in 1996, to an environmentally stable condition. To
this purpose, the EU participates in a multidisciplinary project, which is referred to as
the shelter implementation plan and is financed from a special fund. Again, the EU is by
far the largest contributor.
In addition to these assistance projects, the Commission has been active in helping to
draw up a plan for the decommissioning of the Chernobil units, for site remediation
work, radioactive waste management planning.
The implementation of these programmes has met with difficulties in different ways.
For instance, in some cases, beneficiary countries have been reluctant to co-operate with
the EU under the international community's strategy. For example, differences of
opinion remained on the need for early closure of the oldest generation reactors and also
on the current plans to extend their upgrading life.
The new TACIS's regulation, which will cover the period 2000-2006 identifies three
priorities, namely:
a) Promotion of the transfer of safety culture.
b) Contribution to international efforts, like the assistance from the IAEA and the G7
countries.
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c) Improvement of radioactive waste management, notably in Northwest Russia.
Let me knot onto an area, which should be of specific interest from a loca! democracy
point of view. ! said already in the beginning that the influence of local institutions and
the public today is important and has to be taken fully into account in all mayor
industrial developments. The strong instrument available within the Eli to support this
is the Directive on Environmental Impact Assessments, which is a part of the EU legal
Archie and not restricted to the nuclear sector. The assessment of the effects of those
public and private projects, which are likely to have a significant impact on the
environment, is a step towards social development of the more sustainable kind.
However, this is not always sufficient in the current social context, where the
improvements of democracy and adequate political responses to public concerns are
strong demands. It must be complemented with intensive dialog, transparency and
access to information. Getting local governments really involved in this kind of decision
making is a declared goal pursued both in the present community and in the process of
enlargement.
The Commission carries out a considerable amount of consultations with relevant
interested groups in relation to plans, programmes and new policies. This has long been
recognised as good administrative practice and will now be enshrine in legislation with
the ratification of the Community adhesion to the so-called "ORHUS convention",
whose three pillars are access to information, public participation in environmental
decision making arid access to justice. The environmental impact assessment can be
used as one vehicle for effective communication with the public in this context.
Other useful vehicles are of course public hearings, community advisory committees,
not to mention other general methods, which are today being launched for involving
local interest in the information generating analysis and priority setting phases of
development planning. And 1 think that the local safety committees that many of you
here today represent obviously are very important focal points in this process.
One example of the implementation of the environmental impact assessments and
public participation in environmental decision making is the selection of sites for
disposal of radioactive waste. Within the Commission, studies have been conducted in
order to seek further harmonisation of procedural arrangements. These studies have also
included the candidate countries, most: of which have today introduced relevant
legislation in this area. Significant discrepancies are however noted concerning public
participation, in particular, the need to develop interactive methods for participation has
been less emphasised there than in present EU member states.
S could add that in the framework of the V Euratom Research Programme decision has
just been taken to finance one project on comparison of decision making processes at
local and regional community ievel in waste facilities' sighting and another on
enhancing transparency and public participation in nuclear waste management.
Briefly also about in the non acceding countries of the newly independent states of
Former Soviet Union, the EU legal Archie is of course non relevant. Other methods to
transfer the practice of environmental assessment and public participation will have to
be used.
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I would like to mention the project concerning the completion and modernisation of two
BBR 1000 nuclear power units under construction in Ukraine, the so-called
"Rovanoknadisky Project". And environment assessment a la EU and the satisfactory
implementation of an environmental action plan, including environmental management
to be applied during operation of the plant, are some of the conditions that have been set
by the Euratom and the European Bank for Reconstruction and Development for giving
loans to the projects. And as a part of these requirements a public consultation process
was carried out in the project. Distribution of documentation, public meetings,
collection of questions and comments and provision for answers were conducted. This,
to my knowledge, was the first public consultation held in the newly independent state
countries and also the first one to be organised through modern communication
methods, such as Internet, to permit widest participation and largest transparency.
So let me conclude by the following points: I am convinced that the role of nuclear
energy in the future will depend on how nuclear safety is developing and also on how it
is perceived. Worries about insufficient safety in Eastern and Central European
Countries have led to a substantial assistance programme where the EU and its member
states still are the largest contributors. For those countries that have applied for EU
membership, nuclear safety will be one of the crucial issues and all kind of assistance
and co-operation efforts are made to facilitate the process. At the same time, public
awareness of both prospects and problems with nuclear is developing quickly, also
outside of the EU. And so are methods and processes to involve local institutions and
the public in decision making. What this will mean for the future role of nuclear energy
in summary is impossible to say. It will depend on how convincing politicians, industry
and experts will be in the eyes of the public, and how that works out in the democratic
process.
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ES00$0013
ETHICS AND THE FUTURE OF NUCLEAR ENERGY
Dr. Agustin ALONSO
Counsellor, CNS, SPANISH NUCLEAR SECURITY COUNCIL

I.- THE NEED FOR ETHICS

1.-

In democratic societies, it is taken as a truism that the future of nuclear energy depends on
its acceptance by the civil society, which is more akin to moral values than attached to
economical or technical factors. It takes the decision of four parties to agree to a minimum
of ethical considerations to start a rational discussion on the future of nuclear power: the civil
society, the electrical companies, the regulatory organizations and the political parties. Each
one of those has a different commitment and responsibility and therefore a different idea of
the ethics of such decision. It will be better to analyze each case.

II.- THE RIGHTS OF THE CIVIL SOCIETY

2.-

The ethical principles guiding the behavior of the civil society have been very well established
since the French revolution and their definition is imbedded into the 1948 United Nations'
declaration on human rights. The so called first generation of human rights is based on the
freedom of each individual and it constitutes the corner stone of any democracy and open
society. The second generation of human rights is based on the word equality, with the
meaning of each individual having equal access to economic, social and cultural assets. The
third generation of human rights, not yet universally recognized in a formal way. is
summarized in the word solidarity, meaning that everybody has the right to be born and to
live in a healthy environment, free from any type of contaminant, and in a world where wars
do not happen.

3.-

In the context above, from the point of view of the civil society, any rational discussion on
the future of nuclear power should contemplate how it may affect the individual values:
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freedom of actions, well-being and personal satisfaction:, the social values: justice, information
and economic development, and the environmental

values: resource sustainabilitw

environmental protection and absence of war.

4.-

The individual values are shaped by big science and technology. The freedom of the
individual is guarantied by democracy, but technology is a modern slavery which forces
people to follow the dictate of the machine and the propaganda path. Nuclear energy also
enslaves the reactor operators -the control room of a nuclear power plant has to be inhabited
at all times-, but this happens in many other professions and it is the way of life of the
persons and their families. Nobody can dictate the acceptable level of happiness, personal
satisfaction and well-being of others, been this a very subjective proposition, but the wellbeing of society is considered proportional to the technical progress. It is true that ionizing
radiation may limit life and affect the Stealth of the individual; therefore, this aspect should
be thoroughly discussed in any debate on nuclear energy, mainly on the ways and means by
which such radiation is prevented to be in contact with man, both during normal operation
of the reactor and under accidental conditions.

5.-

The societal values are also shaped by big science and technology. Social justice is also
guarantied by democracy -the laws of the country have to be respected and the violators arcpunished- but the laws can be unjust and therefore moral justice is also needed. Society also
demands communication and dialogue; there should be a communicative, ethics, also called
dialogwal or discursive, to guaranty that all parties discuss rationally and can understand each
other. This particular aspect is of the utmost importance in any discussion on nuclear energy.
The civil society has also the right to request that there is a balanced and well distributed
economic development resulting from any industrial activity. In this particular case it should
be taken for granted that the production of electric current, in the amounts necessary, ai a
reasonable cost, and with no harm to the health and safety of the people, it is reasonable
proposition that the civil society should accept.

6.-

The environmental values are growing in importance and interest; in fact, it is here where
most of the controversy on nuclear energy stays. One of the advantages of nuclear energy is
the resource sustainability, at least in relation to the fossil fuels: gas, oil and coal. The energy
potential of a kilogram of uranium-235 is three million times that of coal. The use of the
uranium-238/p!utonium-239 and thorium-232/uranium-233 cycles guaranties the availability
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of nuclear fuel for centuries at actual and foreseen levels of consumption. The fact that these
metals do not have other substantial uses, makes them even more attractive. But
environmental protection needs to be ensured. Nuclear power plants emit radioactive
contaminants during normal operation and have the potentiality to produce extensive
contaminations in case of accidents, as in the case of Chernobyl-4. This is indeed the
peculiarity of nuclear energy, it is the subject that has originated most of the controversy and
needs to be the object of any discussion on the future of nuclear power.

7.-

The fission process also produces minor amounts of solid radioactive waste, in comparison
with the enormous energy liberated; a fraction of such waste is highly toxic and long lived.
The operation and mainly the dismantling of nuclear facilities also produces relatively large
amounts of low and very low level waste. The handling and final disposal of such waste.
mainly the high level-long lived one, affects the rights of future generations and it brings the
principle that the present generation, the one obtaining the benefit, should not put future
generations at risks superior to the ones acceptable today. This is a highly debatable subject.
bringing into the discussion the whole issue of intergenerational relationships and how
progress, and also risks, are being transmitted from one generation to the next. The technical
issue is to recycle such way and to eliminate its radioactivity by transmutation or other means.
not yet discovered, as the way to solve the problem.

8.-

The big questions: is nuclear power related to war? or, could nuclear power prevent war?
need also a considerable debate. There is no question that nuclear energy was used to secure
the end of World War II, before any civil application, but it is also true that the technology
in nuclear weapons is different from the one in nuclear reactors, although plutonium. a
strategic material, is there produced. It has to be recognized that nuclear deterrence practiced
by the big superpowers has prevented war. The 1968 Non Proliferation Treaty has also served
to prevent the horizontal proliferation of nuclear weapons.

III.- ETHICS IN ELECTRICAL ENTERPRISES

9.-

Any electrical company has the responsibility of producing electrical current: (a) to increase
the well-being of the individual and the society; (b) to contribute to the economic development
of the country, and (c) to promote human development. In doing so it has: (1) to consider the
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work-force and the capital invested; (2) to make si sure that economic benefit is achieved to
make new investments, and (3) to secure {lie continuity and viability of the enterprise. The
most significant aspect is that electrical enterprises produce a social benefit, fact which must
be acknowledged by the civil society. As any other, the electrical enterprise also needs a code
of ethics, although of a different nature from that of the civil society. The enterprise must
first respect the three generations o sets of human rights already discussed. Leadership has
to be democratic as a way to respect the individual rights. The enterprise, as a whole, has to
be conscient of the social nature of its mission, although not forgetting the economical
interest. The production of electric current and its distribution and use by society and industryhas to be clone in such a way that the health and safety of the people is not jeopardized and
the environment is not affected above tolerable limits. But, it aiso has the obligation of
looking into the future, mainly the production technology to be used in the long range, what
brings those enterprises into the nuclear debate, where difficulties arise related to: credibility,
information policy and the decision process itself.

10.-

The lack of credibility in the electrical enterprises is in the roots of the social attitude against
nuclear energy. Therefore, means ami ways should be found to restore sue!) credibility, in
the past, the price of the kilowatt-hour was under government control and those enterprises,
aware of their social end, did not pay much attention to ethical principles, in the sense that
major decisions, such as building a nuclear power plant, were not seriously discussed with
the affected

society. In addition, poor operating experience and incidents were not

communicated readily in the past creating a credibility gap. Nowadays, electrical companies
believe that adhering to even a minimum code of ethics does pay. But restoring confidence
is an attitude needing time to be noticed and this time may be too short for a meaningful
decision, such as using snore nuclear power in the near future.

11.-

It should be recognized that paternalism

is a situation close to complex technological

applications, such as nuclear energy. The difficult to understand and many times exoteric
nature of nucicar science and technology makes most citizens incompetent in the matter,
except a small elite of specialists, who have previously made a considerable effort !o
understand such complex subjects. In the past, when the first large nuclear power pi'ojecis
were being developed, to convince apprehensive citizens it was frequently said "have
confidence in the experts", reason which is not accepted today and it certainly contributed to
enlarge the credibility gap. But the contrary is also a form of paternalism, and even tyrannv.
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i.e. "as we do not understand it, let us get rid of it and its benefits", used by the opponents.

12.-

The concept of communicative, dialogical or discursive ethics is a principle which must be
supported by the electrical enterprise and it is also in the roots of public acceptance of nuclear
technology. But such principle requires at least three conditions to be satisfactory: (1) The
dialogue has to be comprehensible, what demands a big effort from both the one who speaks
and the one who listen and a level of knowledge which is not always available. (2) The
information which is transmitted among the participants has to be true and confirmed and not
based on the perception of the one given the information, as it is aften the case. (3) Finally
the parties involved need to have the intention of coming to a consensus and behave correctly.
Without these three basic questions there is no room for communicative ethics.

13.-

The ethics of business, in general, and that of electrical enterprises, in particular, is never an
ethics of prohibition but of the best way to take decisions, which must always include a moral
attitude. To achieve that, three main elements are to be considered: (a) the process the
enterprise has been established to take decisions, (b) the production system and its
maintenance and (c) the culture that the enterprise has created. The three are important when
considering nuclear power plants.

14.-

The process of decision may have an impact on the safety of the plant. The electrical
enterprises, mainly forced by public opinion, have created the sentence "safety first",
sometimes adding "any other consideration, even economy, comes well behind safety". This
is a fallacy of the industry, who should never forget that its main responsibility is the social
duty of producing electricity, although without impairing the health and safety of the public
and without a negative impact on the environment. The two aspects: economic production and
safety in operation, should come together, on equal bases. Economic production of electricity
is a need, safety in operation is a must. Therefore, the process of decision should always be
based on the need to produce electricity in a safe manner, without separating the two. In
addition, the decision taking process has to comply with the safety regulations and be
democratic.

15.-

The technology used in producing electricity and the maintenance thereof has to be considered
with the utmost interest. The electrical enterprises operating nuclear power plants need to
keep their systems safe through maintenance, vigilance and repair. Aging of components.
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systems and structures has a new dimension, not to be ignored. Safely indexes have been
established to measure the safety level of such plants. Likewise, the radioactive releases to
water and air have to be carefully measured and methods have to be in place to measure any
potential environmental effect. Al! this valuable information must be published in a way thai
can be understood by the layman, with the added benefit that it may .serve to dissipate doubts
on she potential radiological impact of the nuclear power plant. But the electrical enterprise
has also the duty of looking into new and better production facilities by establishing new
requirenients, so that manufacturers could comply with the intended desires. The European
Utilities Requirements for new nuclear power plants constitute an advanced example of a new
philosophy in which ethical principles are embedded.

16.-

Having a sound culture makes any enterprise a moral organization in the sense that it will
increase human relations and give to them a moral meaning. Moreover, it will also serve to
better justify any decision regarding the productive system. Electrical enterprises operating
nuclear power plants have readily accepted the concept of safely culture, born after die
Chernobyl-4 accident, with the meaning that the whole enterprise, from the management
down, considers that any decision regarding the nuclear power plant has to take nuclear safeiv
into account through an elaborate and formal process. This concept has been developed hy
the competent Nuclear Safety Advisory Group (INSAG) of the International Atomic hnergs
Agency

(IAEA).

Safety

culture

is a new philosophy, a new way, thorough

and

comprehensive, of taking decision to preserve safety without impairing economy, it was said
that the lack of safety culture caused the Chernobyl accident.

IV.- ETHICS IN REGULATORY ORGANIZATIONS

7.-

The production of electrical energy from nuclear fuels is a hazardous operation, as radiation
and radioactive products are also produced. Therefore, it should be kept under control, either
by the industry itself or, more commonly, by governmental organizations specifically created
to that purpose in accordance with well established laws and regulations. There is no question
that regulatory organizations should firmly comply with me corresponding statutes but, should
they go beyond that into the moral field?. Only very few regulatory organizations haw
established codes of ethics, and ethics is very rarely discussed among regulators within
international organizations or in conferences. In democratic societies, nuclear regulators

- 136-

bodies have three main roles in controlling nuclear applications and the use of nuclear and
radioactive materials; they are: (1) the power to elaborate and propose the basic laws, the
decrees of government, the ministerial orders and the safety guides to which the users have
to adhere; 2) the means to verify that such laws and requirements are properly complied with
• and deviations are readily corrected, and (3) the power to judge the conduct of the users when
they introduce malpractices or go into unacceptable deviations. Three key words describe the
activities above: power to legislate, verify and enforce. Not always those powers are invested
into a single organization, -it is clear that the basic legislation has to be approved and enacted
by the Parliament and penal enforcement corresponds to the judiciary-, but in all cases those
three basic activities have to be covered in the most formal way.

18.-

The regulations, mainly the ones related to the more technical details, may be unjust in their
conservatism, which is normally introduced in regulating technical systems when there are
gaps in knowledge or lack of operating experience. Such conservatism frequently has a
negative impact on the economy of the productive system and so is unjust to the producer.
The regulatory organization needs to recognize the obligation of gaining knowledge through
research and the analysis of operating experience to reduce the unnecessary burdens
previously imposed. Verification of compliance is based on inspection and evaluation by
independent highly qualified experts using advanced and well validated tools. The basic
ethical principle here is the independence of judgement of the experts and all types of
administrative means should be established to secure such independence. Finally, the
enforcement process is also based in the judicial system of the country. Most of the noncompliances will be related to administrative and technical matters, but there could also be
criminal charges in case of accidents producing nuclear damage to lives and properties.
Again, the ethical principle here is the independence of the judges.

19.-

The regulatory organizations have also suffered, as the electrical enterprises, from a
credibility gap when confronted with the civil society. In early times, the governments
themselves were the promoters and at the same time the controllers of nuclear technology.
This lack of independence, now solved, caused a lack of credibility, which must be restored.
The moral authority of the expert is a first requisite that civil society will require to accept
the information provided. But moral integrity demands from the experts serving in regulatory
organizations a right personal conduct, an absolute transparency in the activities performed
and an exquisite independence from any other interest effecting the activity.
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20.-

The Saws creating regulatory organizations establish that civil society should be periodically
informed on the activities performed to insure the required safety level for the installations
and practices under control. There is aiso the requirement that information should be
promptly given in case of incidents or accidents with some significance. This previously
called communicative

ethics is certainly in piace in all democratic societies. The present

communication technology favors the distribution of such news through national and
international channels. But the same technology is also utilized, with larger efficiency, by
media or by interested non-governmental organizations, to transmit the same news but with
disregard for the authentic case and including subjectivity. The civil society has to understand
that, in democratic societies, any authenticated piece of news comes from the official bodies,
which may take some time to produce, generally after the more agile, less authentic news.
provide by media.

21.-

.

The ethical principle of independence of the regulatory organization, as a whole, or that of
each one of its members, is probably the most significant value. The independence of
regulation from promotion was easily identified and solved, but there are many more subtle
dependencies which have to be contemplated. First of all, the regulator is never completely
independent from, the regulated in the technical side. The process of verifying compliance
requires the transfer of information, the verification of equipment, the measurement of
samples and the interpretation of the norms. There shoukl be meetings between experts from
both sides and in many countries there are residents inspectors from the regulatory organizations assigned to a given nuclear power plant. This boundary of human relations may be made
permeable to evil influences, what must be avoided. The top level regulators, both individual
administrators or collegiate bodies, arc nominated by politicians and depend on them for then
continuation or re-appointments. This may create dependencies which could curve the
decisions of the regulatory body towards the desires -both for or against- of the politician incharge. Means have to be instrumented to preserve the value of independence, recognizing
that knowledge, expertise and competence are the best attributes for gaining independence.

V.- ETHICS IN POLITICS

22.-

in our democratic societies, politicians have two main responsibilities: enact legislation and
rake actions, always within the law. to increase the well-being of the citizens. But politicians
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could be in two quite different situations: those in power and the ones in the opposition. In
both cases, having the power is the ultimate desire and they try either to keep it or to acquire
it, in all cases to implement, within the limits of the system, their ideas of happiness and
well-being of the served society. The big sciences and technologies, and their influences on
the life of the society, are contemplated and discussed in depth; nuclear technology is also
receiving considerable attention within the political parties. In the past, most politicians, of
all tendencies, were very much in favor of using nuclear energy; nowadays the political
parties are either hostile or neutral to nuclear. In some democracies the governments have
either banned nuclear energy or are trying to phase it out.

23.-

Political decisions regarding technology, and also nuclear technology, have to be based on
technical and economical facts and also on moral grounds. Politicians are really the ones who
have formally declared the rights of the civil society, they have also decided that electrical
enterprises have a social end and have enacted the laws creating the regulatory organizations;
therefore they should be the guardians of all the ethical principles described above, but the
question is, should they also have a code of ethics?. There is no question that such code is
needed when deciding about the future of nuclear technology and that such code demands
knowledge and honesty.

24.-

It has already been said that acquiring knowledge and understanding on nuclear technology
is a painful activity, but the politician has a host of experts who can provide that knowledge
when consulted; therefore consultation with the experts should be taken as a major principle.
But knowledge is not only based on rationality, neither on perception alone. The best
knowledge to take sound decisions is a balanced combination of rational knowledge and
perceptive knowledge plus moral considerations, which the responsible politician should
achieve.

25.-

Honesty is the major value demanded from politicians, mainly in times of elections, when
impossible promises are formulated to gain votes. A statesman will never do that, even at the
risk of losing, but a bad politician often puts honesty at stake. Nuclear energy is one of the
issues frequently quoted. It is known that there are big sectors of the population who are very
apprehensive about nuclear energy and there is also a widespread radiophobia, it is then
tenting for political parties to announce that they will be phasing out nuclear power plants.
or introducing a moratorium in the construction of new plants, just to gain more votes.
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although they may not be completely convinced on the reason for that decision, if taken
without consultation and some rationality this should not be considered honest behavior.

VI.- EPILOGUE

26.-

In democratic societies the future of nuclear energy should be considered as a strategic issue
for the country and it should therefore be rationally discussed from every angle, including the
moral aspects; within their own political parties, politicians should be leading such
discussions. The potentialities of nuclear technology to comply with and respect the human
rights, including those of future generations, need to be evaluated. The social obligation of
increasing the well-being of the civil society through the availability of sufficient and reliable
electrical energy should be considered a primary condition. The risks associated to nuclear
power plants and related activities must be recognized and the nature and functions of
regulatory organizations discussed, mainly their independence of judgement. A set of ethical
principles regarding communications need to be in piace to assure democratic decisions. Ail
concerned parties should participate with the best of the intentions. The human rights of the
third generation, those related to the environment, should be given the needed attention, to
prevent that the vanguards of the new revolutionary movement of ecologists produce
unnecessary victims within the nuclear power plants.
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NUCLEAR WASTE MANAGEMENT
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OPENING SPEECH
CHAIRMAN: Mr. Jean-Pierre ROUGEAU
Chairman of the Uranium Institute
The Uranium Institute is an Organisation of companies involved in nuclear equipment,
fuel delivery, electric utilities and electricity producers. It has a good experience with
local communities around the world. All the members of the Institute think that good
communication with local communities and sensible relations with local authorities are
a prerequisite to well accepted power supply systems. This is so also in the EE UU,
Canada, Japan, Korea and Europe. In Europe we have reached a fair level of nuclear
equipment, so we do not need immediately new investments. But this is not the case in
Asia, for example, where nuclear power is still in substantial development for obvious
needs of the population. So they are all interested by what you are doing there.
Today, Europe is considered as a pioneer region in nuclear technologies. This
conference demonstrates that Europe is also a pioneer in local democracy, and let me
convey to you the congratulations of all the people involved in nuclear development all
around the world.
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WASTE MANAGEMENT AND LOCAL PARTICIPATION. A CASE HISTORY
FROM OSKARSHAMN, SWEDEN.
Mr. Krister HALLBERG
Project Manager, Municipality of Oskarshamn, Sweden

Krister Hallberg
Project Manager
Project Nuclear Waste
Local Competence Building
LKO

1. Introduction
Chairman - ladies and gentlemen
I am very pleased to have the opportunity to describe our work with the nuclear waste issues
in the municipality of Oskarshamn - The Oskarshamn Model.
My name is Krister Hallbcrg and I have since 1994 been the project manager of our local
competence building project shortened LKO. My profession is the architects and 1 started my
carrier in Oskarshamn 1967 as planning architect and worked from 1980 until 1990 as head of
the City architect office - during the years when the nuclear power plant was established.
From 1990 to 19941 was partner in a private architect office.

2. The Municipality of Oskarshamn
Oskarshamn a Nuclear Municipality in Sweden
The Oskarshamn municipality with 26 500 inhabitants is located on the Swedish south east
coast. The municipality economy is strong and employment is high. In total the municipality
has 13 000 jobs and the largest employers are the truck factory Scania with 1 700 employees
and the nuclear power company with 1 100 employees.
Oskarshamn is hosting three reactor blocks. The first reactor built, Oskar 1 went on line 1972.
Oskar 2 started 1974 and Oskar 3 1985. The three reactors produce 10 % of Sweden's total
electric power consumption. We are also hosting the CLAB facility, the Interim storage for
spent fuel, located close to the power plant on the Simpevarp peninsula. The Aspo" hard rock
laboratory for underground research on disposal technologies is located about two kilometres
north of the peninsula. The Encapsulation Laboratory where the industry is developing
welding technology for the copper canister, is located in the Oskarshamn harbour
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The Oskarshamn Nuclear Waste History
This is a compressed nuclear waste history with focus on Oskarshamn:
«« 1978: The Municipality Council's approve of the localisation of CLAB to the
municipality
• 1985: The CLAB facility start
• 1992: SKB (the nuclear waste management company) announced in their RD&D
Program that their preferred site for an Encapsulation plant was in direct co-location with
CLAB
• I99S SKB request permission to carry out a feasibility study in Oskarshamn
• 1996; Inauguration of The Aspo Hard Rock Laboratory near the Power Plant
® 199S: Sweden's Prims Minister inaugurate The Encapsulation Laboratory in Oskarshamn
« 1999: SKBs presentation of the preliminary Feasibility Study Report &t The Municipality
Council meeting in Jane,

3. Once upon a time...
The Bucket Sfery
As a background to our work with waste management and public participation I will [el! you a
short story - a true story.
Once upon a time ~ 40 years ago - some enthusiastic experts from the young Swedish nuclear
industry visited a small village on the East Coast of Sweden to present their plan to the local
politicians. The pian was to establish a nuclear power plant not far from the small village.
The local politicians listened carefully to the presentations. Afterwards one of the politicians
asked: "What about the waste. Is there any dangerous waste from the production?"
One of the experts answered with a smile: "The waste is no problem - there will just be a
bucket or two."
Today we can smile to tins statement - we know better now - we do not try to minimise the
problem. - But in Kyoto, Japan less than 5 years ago, on a seminar organised by the
International Atomic Energy Agency, 1 heard a highly placed official from the Agency tell the
audience: "The nuclear waste is no problem. You can hoid all the high level waste from the
Worlds nuclear reactors in this conference hall."
Now, 40 years after "the bucket answer", we have the bucket in Oskarshamn, but the bucket
from i960 is no longer a bucket, It is a pool, 17 by 95 rneires and with a dept of 13 metres, in
a rock cavern 50 metres below the ground. The first pool from 1985 contains today more than
3000 tons of spent nuclear fuel - highly radioactive. A second pool h under construction. The
bucket from 1960 now called CLAB the Central Interim Storage for Spent Nuclear Fuel will
in the year 2004 have a capacity for 8000 tons, enough for all the spent fuel from the twelve
Swedish rectors.
In the LKO project we have learned a lot from tins bucket story. We have also learned a lot
from contacts with the nuclear industry, the nuclear waste industry, the authorities, the public,
the environmental groups and other municipalities where the Swedish Nuclear Fuel and
Waste Management Co, SKB carry out feasibility studies.
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I wish on this occasion point out three statements that I consider to be important if you want
the public to participate.
•
•
•

Say good bye to DAD
Do not trust "the empty bucket principal"
We are the public

• DAD
As you already know DAD in this context stand for Decide, Announce, Defend. Decisions
made centrally - in closed rooms. Then announced and when "surprising" opposition arise the
decision is defended. From our point of view DAD is the very opposite to public participation
and I am sure that the DAD-method is still used in controversial projects all over the world.
We belief that this DAD-method can result in distrust towards industry and politicians and we
shall not be astonished if the affected public protest against the decisions if the decisions have
been formed in closed rooms. The conclusion from our experience in the LKO-project is avoid distrust and protests with public participation from the first day of the project.
• Do not trust "the empty bucket principal".
I started this speech talking about a bucket or two of nuclear waste. Now I will use an empty
bucket as another symbol. After the collapse of the DAD-method, massive information
should solve the problems. The public was like empty buckets or buckets with the wrong
information waiting to be filled up with the right information. "Just give the public
information enough and they will understand their own good."
Having worked as a town architect and project manager with public participation more than
thirty years 1 am absolutely convinced that the public do not see themselves as empty buckets
waiting to be filled up with the right information. They want of course to be informed but they
must have their information from several sources to be able to form their own opinion. The
empty bucket principal has nothing to do with participation. Information is of course
important but information can not replace participation. From our point of view public
participation supported by pluralistic information is a prerequisite for a successful project.
• We are the public
When you leave this conference for your home country, your hometown, you will sooner or
later take of your expert tie and suddenly you are the public - if you don't are a mayor,
because a mayor is always a mayor with or without tie. What 1 am trying to say is that
everyone of us will sooner or later play the public's role. In this role we still have our
professional, expert knowledge and besides our special local knowledge. We can therefore be
a resource for a project with or without tie. Excuse me ladies but the tie is just a suitable
symbol. One of our theses in the LKO project and The Oskarshamn model is consequently:
The public - a resource. Our belief is that public engagement and real public influence are
necessary and valuable components in a successful project.

4. The Oskarshamn model for public participation
During the discussion within the municipality about the encapsulation plant and the feasibility
study the municipality has been actively engaged in the issue of the final disposal of the
nuclear waste. A special project and local working groups have actively been following
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SKB's work and influenced its content. The municipality council with 51 elected members
has taken on the task as reference group for the municipality.
Extensive efforts have been taken to initiate a dialogue with the public - especially the young
members - and the neighbouring municipalities. A working model has been developed for the
work with seven policy statements. The overall goal is to have a completely open process
with all facts on the table in order to be able to take decisions on "good grounds".
In Sweden the municipalities can veto a siting proposal for a nuclear facility. The position of
the municipalities is therefor strong. Oskarshamn however has a particular situation as ail the
spent foe! from Swedish reactors will be stored at CLAB. A NO from all Swedish
municipalities t© the final disposal facility will mean a YES to continued storage in &
temporary facility. The Municipality Council has strongly objected to that the CLAB facility
is turned into more than a short term solution like it was licensed to be.
The Gskarsh&mn Model is based on seven policy statements and represents the platform for
the municipality engagement in the nuclear waste programme. The model is also used as a
working structure for those engaged in the local working groups and for the local council
politicians. The first policy statements were developed in 1992 and has been continuously
discussed and developed since then:

« Openness and participation
Everything on the table - real influence
Public insight and involvement requires total openness from all parties involved. The
procedures used should provide prerequisites for that.
Participation cars only be achieved if there is res! influence. Nobody has as interest to
participate if all decisions already have been made. Participation may lead to that a majority is
against a certain project and this is therefore stopped. This is of course a setback for the
implementor but it is oof the goal for the decision making process to work for a certain
outcome. A good decision making process can well result in a so to a certain facility

Joint development of the basis for a decision - decisions independently.
The municipality has chosen EIA as the lead process for its involvement m the Swedish
Nuclear Waste Program. In 1994 The EIA-forum in Kalmar County was created at the
initiative of Oskarshamn, The County plays a key role in the process by providing Chairman
and secretary. In this forum the parties (industry, authorities and municipality) can agree to
and develop basis for the decisions to be taken. Each party then takes the decision

The Council our reference group
The local politicians get involved, their knowledge increase and they get prepared for coming
decisions. The municipality thus uses the established forms for representative democracy in
this controversial issue and the nuclear waste project vitalises the local political decision
making process in general.
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• The public - a resource
Concrete plans and clear study results a prerequisite for public engagement and
influence.
It is not always easy to actively engage the public. The key is to present plain and detailed
results. Therefor the municipality has firmly stressed that SKB in the feasibility study should
identify locations for a possible repositor>'i entrance tunnel, areas for a preparatory drilling
program etc. When this has been done we are convinced that the public engagement will
increase.
• T h e environmental groups - a resource
The environmental groups and their experts give valuable contributions.
On the local level environmental groups have been invited to participate in the working
groups. Some organisations have accepted but some have made the decision to work outside
the municipality structure. Regardless how the individual groups have decided to organise
their work, they have all participated in local seminars and workshops. In many seminars the
local groups have also invited their experts from national environmental groups. Such
participation has been paid for by the municipality project LKO by funding from the Nuclear
Waste Fund.

• Stretching of SKB to clear answers
We build competence so we can ask the difficult questions - we ask until we get clear
answers.
Today it is fair to say that the municipality council, the working groups and to a certain
extend the public has developed such competence that they have the capacity to stretch SKB
to a considerable degree in many areas, Stretching of SKB is an important tool in reaching
transparency in the process.

• The competent authorities our experts
The authorities visible throughout the process and our decision after statement by the
competent authorities.
The authorities the Swedish Nuclear Power Inspectorate (SKI) and the Swedish Radiation
Protection Institute (SSI) must be independent, with the power to review the safety
assessment of the SKB. However, for the municipality it is also a need to engage the
authorities early in the process and to maintain their involvement. First of all they should have
the role of the "peoples experts", since the municipality can not build up its own independent
expertise. Secondly, it is important that SKI and SSI can explain their regulations and other
requirements for example on the site selection process.

5. The pragmatic public
Because of the proposals to site major facilities to Oskarshamn the nuclear waste problem has
been on the agenda for almost a decade. The politicians have shown sincere interest to
understand, debate and form a dialogue with their voters - the public. The public however has
many things on their mind and urgent daily problems to solve. Few are prepared to set aside
several evenings for seminars and discussions.
Some see the lack of public engagement as a lack of opinion. This is a great mistake, the
public have very strong opinions when asked. The problem is that traditional arrangements

— 149 —

not always lead to the public . The conciusion is, to get the public opinion you have to go to
the public. But we have also had a lot of well-attended seminars arranged by the LKO project
on for example impact of ice ages, news from the transmutation research etc
In Oskarshamn numerous activities have taken place. From these activities we can already see
a number of issues and opinions raised by the public. These activities has been summarised by
the local working groups and reported to the Municipality Council a couple of weeks ago.
Examples of opinions raised are:
- It must be clear that the KBS-3 method is safe and that the critical objections are fully
addressed
- It is not responsible to postpone actions waiting for some technical miracle - it is also not
responsible to take actions if the technology is not ready and proven
- It is not acceptable that CLAB becomes a long term facility
- The municipality with the best conditions (geology) should act responsibly. If the best
rock is here we should accept the repository.

The Oskarshamn model has so far worked extremely well as a tool to achieve openness and
public participation. The municipality involvement has been successful in several aspects, for
example:
*

Is has been possible to influence the program, to a large extent, to meet certain
municipality conditions and to ensure the local perspective.

*

The local competence has increased to a considerable degree. The activities generated by
the six working groups with a total of 40 members have generated a large number of
contacts with various organisations, schools, mass media, individuals in the general public
and interest groups.

For the future, clarification of the disposal method and site selection criteria as well as the site
selection process as such is crucial
Thank you for your attention.

Basic Document concerning SK8"s request to carry out a Feasibility Study in Oskarshamn's municipality.
September J 996
The Feasibility Study Organisation in Oskarshamn
Policy Document and Work Procedures. ElA-Forum in KaSmar County
February 199S

150-

ES00$0015
RADIOACTIVE WASTE MANAGEMENT IN FRANCE, HOW SUCCESSIVE
CRISES HELPED THE PROCESS
Mr. Jacques TAMBORINI
ANDRA, National Radioactive Waste Agency, France
Pare de la Croix Blanche, 1-7 rue Jean Monnet
92298 Chdtenay-Malabry (France)
Since the start of the nuclear program in the early 70's, the acceptance of nuclear power by the
public is an evolving process which involves many different actors and more and more the
local one. The radioactive waste management field also suffered from this deterioration of
public opinion concerning nuclear power. Therefore, this text explain how ANDRA changed
its policy in this matter notably through its experience in the implementation of its high-level,
long-lived waste management program.
ANDRA was created in 1979 to manage waste generated by the nuclear power programme.
In 1984, ANDRA was asked to ensure the replacement of the Centre de la Manche, by
undertaking studies'for a new disposal facility with a capacity of 1 million m J . Discussions
with local elected representatives and the social fabric were a key element in the successful
implementation of the new disposal facility. It is important to recognise, however, that social
consensus about the site was not immediate: it required more than 400 public meetings and
the creation of a local information committee consisting of elected representatives,
associations and ANDRA.
In 1987, concurrently with the construction of the Centre de VAube, investigations started on
the implementation of underground laboratories as a preliminary step to the construction of a
repository for long-lived HLW. The approach used was very similar to that for surface
disposal sites. However, three years after scientific and technical work campaigns had been
launched on the pre-selected sites, all reconnaissance activities had to be stopped due to the
opposition of the public and elected representatives. The government finally decreed a
moratorium on the management of all long-lived HLW.
•

1

Moratorium

This apparent contradiction in public opinion may seem paradoxical. In fact, construction and
commissioning activities at the new LILW disposal facility were underway without incident
in the Aube departement, and even with the agreement of the populations concerned.
However, the initial site-selection work for the implementation of underground research
laboratories on HLW disposal was met with strong reactions from determined opponents or
even simply worried citizens, and also with a clear rebuttal by all elected representatives
concerned.
This paradox is only apparent, in fact, and many factors may explain it:
• Mistakes were made in the announcement of the sites where reconnaissance work
would be conducted. In particular, elected representatives were presented with a fait
accompli;
• Since the Chernobyl accident, in 1986, nuclear issues have become more sensitive, and
numerous questions are raised on the relevance of the French nuclear programme and
on the transparency of the bodies responsible for it;
©ANDRA 2000

• ANDRA's position appeared somewhat ambiguous: as a division of the CHA.
ANDRA was promoting nuclear energy, but was also responsible {'or managing
radioactive waste with a real concern for excellence. That situation was not very clear
in the eyes of the local communities;
® Finally, the issue of radioactive waste management had not been widely debated so far
and was suddenly making the headlines without preliminary explanations.
None of these reasons can explain this paradox or this crisis on its own. but each of them
certainly constitutes a component.
in response to the violent reactions of the public, the government finally decided to impose a
moratorium suspending all fieldwork.
When he announced the moratorium, the Prime Minister said lie wished the National
Assembly to address the issue. 'The Parliamentary Commission on the Assessment of
Scientific and Technological Choices could effectively shed some new light on a debate
where scientific certainties were at odds with public concerns without any real dialogue
between the two parties.
After examining all opinions expressed during public hearings or visits throughout France and
abroad, the Parliamentary Commission concluded that the status quo was not acceptable, and
that we ought to have a more responsible solution to deal with the issues at stake. However, a
responsible attitude involves also changing methods, whether on content or form:
• On content, to open research to other venues than deep underground disposal:
• On form, to choose which decision-making process to implement with sufficient
involvement of the public and elected representatives.
For the objectives of the decisions to be clearly explained, the debate needed to take place
before Parliament. The National Assembly had to be able to discuss a specific draft law that.
on.ee adopted, would set the constitutional framework of ail future activities concerning
radioactive waste management and would establish the guarantees the public had a right to
claim.
From now on, "Responsibility, Transparency and Democracy" should be the motto for all
waste-disposal approaches and, more generally, the policy concerning the civil applications of
nuclear energy.
® Responsibility: We must dispose of our own waste directly at home in France and
discard the idea of any waste disposal abroad. Furthermore, we must resolve this issue
ourselves and not leave it up to the future generation - that of our children - to seek a
solution;
• Transparency: The 90s should put an end to the unjustified secrecy culture around
nuclear energy, when practically the whole French population benefits from it. We
need a transparent approach from now on:
• Democracy: An administrative method has prevailed until now. Without questioning
the researchers' and technicians' competence, todays public demands more
information and, more basically, wishes to participate in the decision-making process.
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Law of 30 December 1991: In search of political and social consensus

In December 1991, the Law concerning research on radioactive waste management modified
ANDRA's status into an Industrial and commercial State-owned establishment under the
triple supervision of the Ministers of Industry, Research and the Environment, thus showing
the legislator's commitment to create an autonomous and responsible agency.
The Law was adopted by Parliament with an outstanding majority: only 19 nays on 880 votes.
It brought a completely new outlook on the way to consider and address issues relating to the
civil applications of nuclear energy.
The Law was innovative in the sense that it introduced the notion of collective responsibility
in a field that had remained the exclusive realm of technicians until then and with which the
public and its elected representatives had often refused to get involved (NIMBY and NIMEY
syndromes). To ensure the proper assignment of responsibilities, the Law set out a series of
determining guarantees worthy of mention.
Moreover, the Law defined a threefold research programme:
• Research for solutions based on separation and transmutation of long-lived radioactive
elements present in the waste in order to reduce their toxicity;
• Study of the possibilities of reversible or irreversible disposal in deep geological
formations, notably through the construction of underground laboratories;
• Study of waste packaging and long-term surface storage processes.
At this stage, none of those research venues prevails over the two others, since all three are
not only pursued simultaneously and complementarily, but also funded equally.
An independent National Review Board consisting of French and foreign experts assesses all
three research venues. Pursuant to the Law, it also tables an annual report before Parliament
and makes it available to the public.
After a period of 15 years (i.e., 2006), Parliament will be empowered to decide whether to
build a disposal facility or not, based on the proposal made by the government and the report
prepared by the National Review Board.
According to the Law, it is prohibited to dispose of foreign waste on French soil.
The Law prescribes that discussions must take place with elected representatives and the
public concerned before any proposal for the implementation of an underground laboratory
may be made.
It requires that the creation of any underground laboratory be contingent upon an Order in
Council, following a public inquiry, an impact study and opinions of municipal, general and
regional councils concerned.
It prohibits any disposal or storage of radioactive waste in underground laboratories. Some
radioactive sources may only be authorised temporarily for experimental purposes.
Finally - and it is far from being the least guarantee provided - the Law institutes a local
information and follow-up committee on each underground laboratory's site. These
committees consist of government officials, elected representatives within Parliament and
from territorial communities; members of environmental groups and farm unions,
representatives from professional associations, as well as representatives from the site
personnel and the laboratory operator.
OANDRA2000
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They are chaired by the prefect and may refer matters to the National Review Board. They
may also set up public hearings or call for independent audits. Their creation and operation
tees are covered by ANDRA.
Those guarantees till ensure an open process: no decision involving the management oi'loneiived HLW may be taken before a scientific assessment is submitted at the end of a long
research period which remains under a permanent democratic control.
*
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Mediation mission: An open approach for a concerted decision

After the national debate, how can one return in the field and seek implementation sites for
underground research laboratories?
1 low can one conduct the preliminary discussions and. especially, where?
As soon as he was appointed mediator in December 1992, Mr. Christian Bataille, Member of
Parliament, set out three objectives for himself: to open the dialogue, to circulate information
and to reach a choice.
The open nature of the process defined by the Law of 30 December 1991 was largely
perceived as innovative.
During consultations, the notion of reversible disposal appeared as a determining factor for
the credibility and the acceptance of the overall process.
Mr. Bataille appealed to local communities with area! "call for tender".
Tic received some 30 information requests (applications). Requests originating from
unsuitable geological, zones for the implementation of underground laboratories were firm)}
discarded, leaving about 10 suitable "departements". Following that first selection, the second
criterion was to seek a consensus. Depending on the "departements" concerned, the sought
agreement was strong from the very star!, in certain cases, relative in others, momentary or
partial elsewhere. The consensus was made up of composite elements, whether political,
social, economical or cultural. The mediator's conclusions and proposals were based on the
coherence of the decisions taken by local political officials and on the convergence of their
underlying statements. "Hie four ''departements" selected by the mediator submitted their
applications and had discussed the issue before agreeing to commit themselves to the
preliminary reconnaissance work. They are:
•
The Card "depariemenC in southern France (clay formation);
• The Haute-Marne "department" in eastern France (clay formation of a different type);
» The Meuse "departemenf" in eastern France (clay formation of a different type):
•
The Vienne "departemenf\ in western France (granitic formation).
In January 1 994, ANDRA was entrusted with the preliminary geological work in those four
departments. The .first status report was submitted in February 1995. and the fiainc-Mcinic
and Mev.se departments, due to their geological similarities, were grouped together under a
single research zone called "'the Eastern Site", located where both departemous meet.
The second, status report came in 1996, confirming the geological qualities of the three zones
selected. The government then authorised the regulatory- procedures to be launched for each
site.
The key document, called Implementation and Operation Authorisation Application
(Demande d'autorisalion d'insfallatioii e! d'exploilalion
DA1E), and other associated
regulatory documents (building permit, statement of national interest) were subjected to
••(SANDRA 2000
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public inquiries under a very specific legal framework. Those documents were submitted in
November 1996.
Public inquiries on each site lasted about two months between February and April 1997. They
led in the last quarter of that year to favourable opinions for the three sites. For each of those
public inquiries, ANDRA had to respond to more than 1,000 questions.
During the same period, the different territorial authorities also voted on the issue.
The following table shows the results at the commune level. As you can see, the consensus
observed by Mr. Bataille was reinforced during the preliminary reconnaissance work - due to
strong efforts from ANDRA - and was confirmed officially by that extremely positive debate
of the territorial communities.
EAST
Haute-Marne

30.04.97-31.05.97
F
12
A
3
N
0

26.02.9717.04.97
F
22
A
2
N
1
Vienne,
24.02.97'
F
36
A
.0
N
1
Charente,
14.04.97
F
28
A
6
N
1

14.04.9707.05.97
F
20
A
5
N
2
Gard, 27.03.97
F
25
A
13
N
5
Vaucluse,
24.03.97
F
0
A
23
N
1

P-C, 28.03.97
F
43
A
7
N
0

L-R, 28.03.97
F
9
A
45
N
5
PAR, 26.06.97
F
9
A
72
N
4

Votes of
general
councillors
("departement
s")

27.05.97
F
29
A
2
N
0

Votes of
regional
councillors
(regions)

L, 23.10.97
F
30
A
38
N
0

C-A, 24.03.97
F
27
A
20
N
0

F For
A Against
N No
opinion

Gard

Meuse

24.04.9726.05.97
F
18
A
0
N
0
27.05.97
F
24
A
5
N
0

Vote of
municipal
councillors
(communes)

Vienne

Prevailing vote in L Lorraine (late
vote)
bold.
C-A
Champagne/Arde
nnes
P-C Poitou/Charente
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L-R
Languedoc/Roussillo
n
PAR
Provence/Alps/Rivie
ra

Aii that technical work was accompanied by a permanent information of and control by
elected representatives and the public, as prescribed by the Law, through the local information
and follow-up committees. Each of those committees was responsible to follow the
laboratory-related activities and to inform the public by appropriate means (newspaper,
conferences, posters) on tiny issue pertaining to the project and to radioactive waste
management, in general.
8
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The economic support

One of the recommendations of Mr. Bataille's mediation mission stated that a budget of
5 million francs should be allocated to all underground laboratory implementation projects
during the period between the launching decision for preliminary work and the Orders in
Council authorising construction. Such a measure was justified because preliminary work
does not generate local tax revenues before the laboratory is in operation.
By another way, The Underground Research Laboratory project has a National interest which
is, according to its size and its innovating nature, a non negligible factor of territory
accommodation.
The use of that financial aid contributes to local development, not only by supporting
industrial projects aiming at maintaining or developing job opportunities, but also by
improving the living and natural environments.
Moreover, for transparency's sake, those funds are managed by a specific tripartite
development convention that receives funding applications for local projects and grants
subsidies covering not more than 30% of the total cost of the projects.
s
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Government decisions

following that regulatory procedure, the government was in a position to make a political and
social decision, based, on that political consensus and on the opinions represented by the
scientific commissions. On 9 December 1998, it decided on the mechanisms of its future
nuclear energy policy. The summary of conclusions made it clear that nuclear energy svould
continue to be the main component for national electricity supply. This choice requires a
reinforced research effort to find pending solutions in the nuclear fuel cycle and, more
particularly, in relation with waste management.
With regard to the application of the Law of 30 December 1991, the government confirmed
that work would continue to be spread equally among the three research venues.
Research on transmutation would continue, especially on hybrid-reactor systems. It was also
decided to preserve the technological expertise gained on fast neutrons by using the Phe'nix
reactor. With regard to research on waste storage in subsurface facilities, the government
commissioned the CEA to investigate some technical aspects in order to select a site.
Concerning ANDRA, the government decided to authorise the construction, and operation of
two underground laboratories, situated in clay and granite formations, respectively.
The first site is located in a clay formation in eastern France, while the second laboratory will
be excavated in a granitic formation yet to be determined. The Vienne site was abandoned due
to the complexities of its granite, and ANDRA is now looking for a new site. Investigations
started at the beginning of 1999.
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The government therefore agrees to conduct extensive research on deep underground disposal
in laboratories and to consider disposal scenarios for both long-lived ILW and HLW, given
the fact that transmutation can only reduce the toxicity of long-lived waste (TRU and HLW),
but not eliminate it completely. Experiments to be conducted in laboratories will allow to
study interactions between the waste and the host rock in conditions similar to those found in
real repositories. Finally, laboratories should help define disposal conditions adapted to the
principle of reversibility and to its demonstration.
Those are specific site-qualification laboratories: if the government and Parliament decide in
2006 to go ahead with the project, a repository could be built in the immediate vicinity of the
laboratory that served to establish the geological quality of the site and to develop the
reversible-disposal concepts to be implemented.
•
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Decrees

On 3 August 1999, the French government signed three Decrees in Council for the
continuation of feasibility studies concerning a radioactive-waste repository in deep
geological formations. More particularly, those Decrees authorise construction work to begin
in the clay formation of the Bure site, selected by ANDRA in the Meuse department in
Eastern France for the implementation of an underground laboratory.
At an interdepartmental meeting on 9 December 1998, the government had decided to
authorise the construction of two underground research laboratories:
- The first, in the clay formation of the Bure site, straddling the Haute-Marne and Meuse
departments, in Eastern France;
- The second, in a granitic formation on a site yet to be determined.
The Decrees, published on 6 August 1999, authorise the actual launching of the different
actions involved.
One of the published decrees authorises ANDRA to build and operate an underground
research laboratory on the Bure site, at a depth of 500 metres in a clay formation of the Paris
Basin. That decree should allow ANDRA not only to conduct geophysical work on the site
before the end of this year, but also to begin sinking the main shaft and conducting other
experiments during the second half of 2000. Besides improving geological knowledge, the
main research themes of the laboratory will be the mechanical, hydraulic, thermal and
chemical behaviours of the rock as well as reversible disposal.
A similar decree authorises the appointment of a Local Information and Oversight Committee
to be chaired by the Prefect of the Meuse department. That committee shall be responsible for
ensuring that all information concerning the evolution of the project may be addressed. In
particular, it shall be entitled to commission hearings or independent audits by certified
laboratories. Furthermore, its members shall be granted full access at all times to the
installations of the underground laboratory.
The third decree authorises the creation of a collegial consultation mission, consisting of three
members, to undertake the prerequisite consultation process leading to the selection of one or
several granitic sites where preliminary work could be carried out before the construction of
an underground laboratory.

©ANDRA 2000
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The mission is expected to meet especially with elected officials, associations and
communities concerned. As a prerequisite to that mission, the government commissioned
AN DR. A to select 15 to 20 potential granitic sites where a laboratory couid be implemented
iaier. provided that the reconnaissance work carried out from the surface confirmed their
relevance. 1 he collegia! consultation mission should start its activities in the coming months,
as soon as its members are appointed by the government.
All ihose decisions come within the scope of the Law of 30 December 1991 concerning the
management of radioactive waste, which prescribes a research period of ]> years on different
possible solutions and Parliament's assessment of the final results by 2006 at the latest.
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NEGOTIATOR'S MISSION
Result
••January 1994
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ANDRA is requested to undertake two-year series
of preliminary geological surveys
in 4 «Departements» (Counties).
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PUBLIC INTEREST GROUP
Established by the waste act of 30 December 1991
To manage local resources and to undertake companion
activities
> Includes the Government and the licence holder, the
region and the administrative department where the
main access shafts are located, the communes situated
less than 10 km around, and local co-operatives created
for the promotion of the economic development of the
area
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STATUS OF THE FRENCH URL PROJECTS
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BY PERMANENT
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POSITIVE ANSWER
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NO: 3
NO POSITION : 0

POSITIVE

YES : 20
NO: 5
NO POSITION : 2

POSITIVE

YES : 22
NO: 2
NO POSITION : 0

ON

GARD

VIENNE

eANDRA

POSITIVE ANSWER

POSITIVE ANSWER

3 February 2000
ANDRA

Oi

Of

seiecti

•SANDRA
AN

n i; A

East site
location
PARIS

STRASBOURG

•
BREST

Scale:
0 kir

1 &3 km

200 km

BORDEAUX

MARSEILLE

©ANDRA

3 February 2000

•

ANDRA

CD

— j 66 —

Underground Laboratory Timetable

ON

• 1993

Mediation mission entrusted to a Member of French Parliament,
Three sites selected among 30 candidates: 2 in CLAY,
1 in GRANITE,

•1994-96

Preliminary site studies,

• 1996

Request for underground laboratories building and operation,

• 1997

Public inquiries and hearings. All in favor of the three laboratories,

•1998

Government decisions,

• 1999

Starting up of the construction of the laboratory in Meuse
«region» and investigations for a new granitic site,

•2001-2006

Experiments in situ,

• 2006

Debate at the Parliement, Decision of the government New law to be issued,
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Centre de I'Aube 1998 figures
Environmental monitoring
O 16 991 analyses (Air, water, vegetation, milk...)
Economical benefit
O 11.5 M US $ put in orders (62% put in local companies)
Employement
O 70% of Aube employees are local people
Communication
O 8 192 visitors at the facility
(including 3 000 visits at the visitors center)
©ANDRA
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ES00$0016
DEVELOPMENT OF THE RELATIONS BETWEEN THE DUKOVANY NPPS
AND THE LOCAL COMMUNITY AT PRESENT TIME
Mr. MOZOR
Dukovany NPP, Head of Public Relations Department, Czech Republic
Dukovany NPP is the only operated NPP in the Czech Republic by now. The second
NPP Tamarin will start operation in August this year. The Dukovany NPP is part of the
Electric Power Company Chess. This is a joint stock company and actually more that
60% is in the hands of the state. The total installed output of all the sources of Chess is
more than 11.000 MW. Chess is a dominant producer of electric power in the Czech
Republic and has around a 70% share in the total production.
The Dukovany NPP has 4 pressure water blocks. Total installed output is 1760 MW and
annual production is a quarter of the whole production of the electric company Chess.
The main components of the NPP are produced by Czech firms and we can say that the
Dukovany NPP is a Czech NPP.
In the site of the Dukovany NPP there is a spent fuel storage with a capacity of 600
tones, which was put into operation in March 1997. At present time, the construction of
a new spent fuel storage with the capacity of 1340 tones has been planned in this site.
This storage will have a sufficient capacity for all spent fuel for 40 years of operation of
the Dukovany NPP.
The premises of the Dukovany NPP also house a depository of low and medium
radioactive waste produced during the operation of the Dukovany NPP and also the
Tamarin NPP. The depository was handled through the state and now is managed by the
Radioactive Waste Depository Authority.
The year 2000 is the 15 anniversary since the first block was put into operation. During
its operation, the Dukovany NPP has been a stable, safe and economic source of electric
power production. Last year was the most successful year in the Dukovany NPP, not
only in production terms, but also in parameters such as liability factors, technical
failure grade and number of scrams (we had no scrams last year).
Up to now, the activities of the company in the field of public relations aimed at a 20km wide zone around the NPP. The following groups were selected to be target groups:
Mayors of towns and villages, associations of citizens, journalists, politicians, schools,
culture and art institutions, doctors and health care institutions, physical education
institutions, hobby groups and church institutions. Based on this scheme, various
frequent meetings are held with the public. In general, the zones are classified as
follows: up to 5, up to 10 and up to 20 km from the NPP.
The communication of the Dukovany NPP with the public is supposed to be a tool for
understanding various subjects and it is based on the following rules: open information,
open dialog with target groups, mutual exchange of objective information, complete
information on operation, serious and tolerant attitude of the Dukovany NPP and
bilateral dialog with surroundings.
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We have selected the following means to support the opinions of citizens and their level
of information: sponsoring and financial support as another way for developing mutual
relations. We invest in development of the surrounding areas including the following

a
a
a
a
a

Development of water mains
Sewage systems
Waste water treatment plants
Reconstruction of electric power premises
Development of engineering for new constructions

The Dukovany NPP publishes a periodical 6 times a year, which constitutes an essential
tool to provide information to the population living around the NPP. We issue 40.000
copies of this periodical and is regularly distributed in each house and villages in a 20
km zone. It belongs to the most read information sources on the NPP.
There is an information centre, ft deters people from being afraid of the NPP. It was put
into operation in November 1994 and it is visited by 30.000 visitors per year, about one
third of them even visit the premises of the NPP. it is open daily and is well equipped
with multimedia facilities and computers.
The plan uses the experience from abroad, especially from NPP in France and Germany,
and is open to the experience of other European countries.
A Civil Safety Commission to increase trustworthiness of information provided by the
NPP was established. Ail members of the Commission are provided with fax machines
and mobile phones and are informed on any eventual problem in the NPP. They visit
foreign NPPs and are allowed to enter the Dukovany NPP.
There is automatic information relation to make the belief of communication target
group stronger in relation to the safety of the NNP.
Efficiency and effectiveness of the communication is a main issue in the NPP, so
findings and impressions of the NPP employees are participated in various social events
in the region of the power plant. The reactions of visitors of the NPP and the opinions of
target groups are heard.
In the Czech Republic 50% of the population is in favour of the NPPs. This figure is
higher in the Dukovany region: 80% of its inhabitants support the use of nuclear power.
We will devote more efforts in the future to improve the reputation of the NPP in the
national and international scene. We wish to provide electricity at least up to 20202025. This vision can not be achieved without the fulfilment of the main aims: to obtain
building permission and extend the permanent spent fuel storage, prepare and
implement the program of modernisation, get a long term licence from our state
authority allowing operation of the Dukovany NPP until the year 2020-2025 as a
minimum, reach the situation where the NPP will be comparable with the best NPPs in
the worlds and acceptance by the public with the help of the media through the Internet
(we have currently a web page that you can visit) and other more traditional ways of
communication.
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ES00$0017
RECYCLING POLICIES. A WAY TO SOLVE THE MANAGEMENT OF
NUCLEAR WASTE: PARTICLE PHYSICS CONTRIBUTION TO THE
ELIMINATION OF NUCLEAR WASTE
Mr. YacineKADI
SL Division, CERN
Progress in particle accelerator technology makes it possible to use a proton
accelerator to eliminate nuclear waste efficiently. The Energy Amplifier (EA)
proposed by Carlo Rubbia and his group is a subcritical system driven by a proton
accelerator. It is particularly attractive for destroying, through fission, transuranic
elements produced by present nuclear reactors. The EA could also transform
efficiently and at minimal cost long-lived fission fragments using the concept of
Adiabatic Resonance Crossing (ARC) recently tested at CERN with the TARC
experiment. The ARC concept can be extended to several other domains of
application (production of radioactive isotopes for medicine and industry, neutron
research applications, etc.).
1

Introduction

The concept presented here is rather exceptional for a laboratory such as CERN, in
principle entirely devoted to fundamental research. However, the Energy Amplifier
(EA) [1] is an innovative approach to nuclear energy, and it should come as no surprise
that such an innovation results from fundamental research, since this type of research
has always been a main driving engine of innovation. Examples are legion and well
known; let me recall but one of the most recent ones, the World-Wide Web, invented at
CERN and not by the much more powerful and resourceful computer industry.
Because particle physicists, interested in discovering the ultimate structure of
matter, have pushed the particle accelerator technology as far as they have done, it is
possible today to consider using a proton accelerator to drive a new type of nuclear
system, with a lot of very attractive properties.
Today, the world is facing an extremely difficult challenge, that of producing
sufficient energy to sustain economic growth without ruining the ecological equilibrium
of the planet. The massive use of fossil fuels has allowed the Western world to reach an
unprecedented level of wealth. Unfortunately, if the rest of the people on Earth were to
carry out the same energy policy, the entire planet would be in serious trouble. There is
a moral obligation for developed countries to provide new energy sources to the entire
world to minimize global warming and other pollution effects.
If an acceptable solution is found, it will certainly be the result of systematic
R&D and in this context, nuclear energy should be part of this R&D. The present
nuclear energy programme is meeting growing public opposition world-wide because of
three main reasons: (a) the association with military use and the fear of nuclear weapon
proliferation; (b) the fear of accidents such as Chernobyl (1986 prompt-supercritical
reactivity excursion) and Three Mile Island (loss-of-coolant accident resulting in a core
meltdown); (c) the issue of the back-end of the fuel cycle (nuclear waste management).
Obviously, nuclear power, without these drawbacks would be ideal as it does
release neither green house gases nor other chemical pollutants (NOx, SOx, etc.) nor
dust particles, nor even radioactive particles as coal ashes do. Therefore, the real
question facing scientists today is: "Is it possible to transform nuclear energy production
in such a way as to make it acceptable to society?" Nuclear energy is a domain that has
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seen essentially no significant R&D since the 1960's when the first civil power plants
were deployed. There were many technological improvements, mainly with the purpose
lo improve safety. However, we have seen that even this was not sufficient.
The concept of the Energy Amplifier was proposed by C. Rubbia and his group
specifically as an answer to the concerns raised by present nuclear energy production.
The present EA version is optimized for the elimination of the nuclear waste, as it is
considered lo be the most pressing issue in the western world. In developing countries
such as China and India, where there is virtually no nuclear waste, a version of the EA
optimized for energy production, adapted to the detailed needs of the country and with
minimization of waste production, is the more appropriate solution.

Transuranie elements (TRU) and fission fragments (FF) are the two main components
of nuclear waste representing respectively 1.1 % and 4% of spent nuclear fuel. TRU,
which are produced by neutron capture in the fuel eventually followed by decay, can
only be destroyed by fission while FF can only be destroyed by neutron capture,
therefore different methods will have to be used to eliminate them. As the long term
radiotoxicity of the waste (Figure 1) is clearly dominated by TRU, the EA has been
designed to destroy them with the highest efficiency.
10000-;

0.001

Decay time (years

Figure 1: Time evolution of the potential radiotoxicity (relative to uranium ore) of the
two main components of nuclear waste for PWR spent fuel, obtained with the
OR1.GEN2 code, with updated radiotoxicity data.
3

The Energy Amplifier

The EA is a subcriticai system, driven by a proton accelerator and using fast neutrons
(Figure 2). A complete description of all the features of the EA can be found in Ref. [1 j .
One of the main characteristics is the presence of 10^ tons of molten lead used as target
for the protons to produce neutrons by spaUation, as moderator, as coolant to extract
heat by natural convection and as radioactivity containment medium.
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Figure 2: Schematics of the 1500 MW Energy Amplifier standard unit [1]. The main
vessel is about 25 m high and 6 m in diameter.
2.1

Why fast neutrons?

There is a deliberate choice of lead as moderator to obtain the hardest possible energy
spectrum for neutrons. This is dictated by the need to optimize the fission probability of
TRU. Indeed, in the fast neutron flux provided by the EA all TRU can undergo fission,
a process which eliminates them, while in a PWR thermal neutron flux many TRU do
not fission and thus accumulate as waste (Figure 3).
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In addition, as the capture cross section of neutrons on FF is smaller for fast neutrons
than for thermal neutrons (Figure 4), and since neutron capture on FF' is the main
[imitation to long burnups, in a fast neutron system the efficiency with which the fuei
can be used will be much higher than in a PWR, typically it is hoped to reach burnups
of 150 GW_day/t (200 GW_d/t was achieved in the fast EBR2 system at Argonne).
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Figure 3: Comparison of fission and capture probabilities of actinides for thermal and
fast neutron fluxes.

60
80
100
120
Integrated Burn-up Rate (Gwattxday/t)

140

Figure 4: Fraction of neutron captures on fission fragments for thermal and fast neutron
fluxes, as a function of burnup. The maximum burn up for a PWR. is indicated.
2.2

SuhcriticaVuy

The system proposed has a multiplication coefficient (k) of 0.98 for neutrons provided
by the beam, which places it far from criticality, and which ensures that it remains
subcritical at all times, implying that, by construction, accidents of the Chernobyl type
are impossible. The standard keff of the system is even smaller, of the order of 0.97.
The energy amplification in the system, defined as the ratio between the energy
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produced in the EA and the energy provided by the beam, can be parametrized as G/(lk). This aspect of the system has been studied in the FEAT experiment [2] where it was
shown that this energy gain is well understood and that not only it is independent of the
proton beam intensity, but also of the beam kinetic energy above about 900 MeV. This
fortunate feature means that the accelerator can be of modest size. The preference is
given to a cyclotron (Figure 5) to provide the required beam intensity in a most compact
system. All experts agree that the present accelerator technology can provide the
required beam power (10 to 20 mA at 1 GeV) with both LINAC and cyclotron solutions
[3]. This represents only a reasonable extrapolation of what has already been achieved
in research accelerators (1.5 mA at 0.59 GeV at PSI [4]).
2 Injectors 15 MeV 42 MHz

Booster 120-900 MeV 42 MHz
Main cavities

Intermediate stage 120 MeV 42 MHz

10m

Figure 5: The full cyclotron high intensity accelerator layout proposed to drive a k
0.98 EA[1].
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Figure 6: The energy amplification scheme in the standard EA system as proposed in
Ref. [1].
The FEAT experiment validated the new simulation of energy amplification in
accelerator driven subcritical systems and justified the characteristics of a system where
less than 5% of the electric power need to be recirculated during operation (Figure 6).
2.3

Destruction of nuclear waste: TRU
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The general strategy consists of using as fuel thorium mixed with T.RU as opposed to
uranium with plutoiuum as proposed in last critical reactors, such as SuperPbenix,
The availability of an external neutron source, thanks to the accelerator, and the
availability of a fast neutron energy spectrum, thanks to the choice of lead as moderator,
allows the sustained operation of a subcritical device with a lot of flexibility in the
choice of fuel. Pure thorium does not fission, but it is 23J>U i-,retj from 2J>2J-^ which can
produce energy through fission. In practice, seeds are needed to provide fissions at the
startup of the system, and for that purpose any fissionable element will do: 2->-vy f\oni a
previous HA fuel load or -••>3U extracted from natural uranium or military ~JvfPu or
simply TRU, that is precisely the main component of the waste we wish to destroy.
Therefore, it is possible, in an EA, to destroy TRU by fission, a process which produces
energy and makes the method economically attractive. TRU represent potentially about
40% of the energy that a PWR. delivered while producing these TRU.
Thorium is an attractive fuel because it exists in relatively large quantities in the
Earth's crust (at least five times more abundant than uranium), it is isotopically pure (no
enrichment is needed), it is used entirely as compared to only the 0,7% of ~~^U in a
PWR and it is about 5 neutron captures away from the TRU one wants to destroy,
ensuring that it can work in a mode where it destroys more TRU than it produces.
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Figure 7b: Evolution as a function of burnup of the stockpile of the main elements
present in the EA fuel.
It is easy to see why a thorium system will be much more practical than a
uranium system for the destruction of TRU. The high equilibrium concentration (15%)
of plutonium in uranium type systems (Figure 7a) forces the use of extremely large
plutonium enrichment, which would make these systems extremely dangerous, while in
an EA, equilibrium concentrations of the order of 10~5 (Figure 7b) ensure naturally a
high burning rate for reasonable TRU concentrations.
A study performed for the Spanish Government [6] showed, based on a practical
case, that an EA could destroy a net amount of 34 kg of TRU per TW_hth of thermal
energy at nominal power of 1500 MWth- In comparison, a PWR produces 14 kg of
TRU per TW_hthIt is expected that the reprocessing needed to extract TRU from spent fuel
should be much simpler than what is needed to extract plutonium from spent fuel for
MOX, as performed in the La Hague factory (PUREX process). A pyrolectric
reprocessing [7] developed at the Argonne Laboratoiy in the United States collects all
TRU on a single electrode; this is sufficient since they all fission and do not need to be
separated from one another.
2.4

Destruction of nuclear waste: Long-Lived Fission Fragments (LLFF)

In a system, such as the EA where TRU are destroyed, the long term radiotoxicity of the
waste becomes dominated by LLFF (Figure 8). This residual level of radiotoxicity could
perhaps be tolerated, since it is lower than the level of radiotoxicity of coal ashes
corresponding to the production of the same quantity of energy. However, since the
main LLFF (9^Tc and I29j) c a n b e soluble in water and therefore have a non-zero
probability over a time scale of million of years of contaminating the biological chain
with long term effects which are hard to predict, it may be wise to also destroy them.

— 179 —

1.0

- PWR
1 0 '•

PWR (Origan)

(Pressurized /
Water Reactor)
(Open cycle)

10

£

Energy Amplifier

3

x
o

10"

or

No Incineration

10"

i

Codi. ashes
232 Yh in EA
10

With Incineration
< (various options)
10
0

100

200

300

400

500

600

700

800

900

1000

Time after shutdown (years)

Figure 8: Evolution of the potential radiotoxieity of nuclear waste for PWR, EA and
coal burning power station, showing that in the EA., the long lenn radioloxicity can be 4
orders of magnitude smaller than in a PWR. in open cycle and is dominated by LLFF if
no further incineration is performed {adapted from Ref. [8]}.
in order to provide such an option, Carlo Rubbia has proposed to use Adiabatic
Resonance Crossing (ARC) [9] (Figure 10) to enhance the neutron capture probability.
turning for instance a 2.1 !(P year half-life -' y Tc into ' v '''Te decaying quickly (tj/2 •-15.8 s) into stable i()() Ru. The TARC experiment at CBRN [JO] has shown that one can
indeed use the peculiar (small elastic E/E) kinematic of neutrons in pure lead (the
most transparent io neutrons of all heavy elements) io maximise the neutron capture
probability, making optimum use of prominent resonances in the neutron capture cross
section. Note thai ' - ^ i and ^ T c which were tested in TARC represent 95 % of the
LLFI-' volume. The results from TARC imply that one could actually destroy '• M''C and
' -*•'f in the lead in the vicinity of the FA core, where conditions are such that one can
destroy about twice as much of these elements as produced during She same time in the
EA core. This possibility to transmute LLFF in a parasitic mode in an EA may be an
additional incentive to eliminate LLl-'F, a process which, unlike the elimination ol'TRU
producing energy, docs not "pay':.

! 80
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Figure 9: This figure illustrates the Adiabatic Resonance Crossing principle, showing
how the presence of lead, transforms the spallation neutron energy distribution into a
flux of slowing down neutrons, with iso-lethargic steps smaller than the width of cross
section resonances where they will certainly be captured. A sketch of the 334 ton TARC
lead assembly is also shown.
The TARC experiment is a veiy significant step both for the EA programme, for.
which it provided precision validation of the simulation and proof of the efficiency of
ARC for the destruction of LLFF, and also because it opened new possibilities in the
domain of radioactive medical isotope production (as an alternative to the production
with nuclear reactors), in the domain of new research applications (TOF facility [11] in
preparation at CERN for the systematic high precision measurement of neutron cross
section) as well as in the domain of space exploration where the TARC effect can be
used to provide a practical nuclear engine for deep space travel [12]. Details of these
applications can be found in corresponding publications.
3

Conclusion

I hope I have convinced the audience that fundamental research is a strong driving force
in innovation and that it can lead to potential solutions of some of the most difficult
problems facing our society at the beginning of the third millennium. In particular,
nuclear energy may represent an acceptable solution of the energy problem and it would
be a mistake to exclude it, a priori, from fundamental R&D.
The Energy Amplifier, based on the physics principle well established by
dedicated experiments at CERN, is the result of an optimization made possible by the
use of an innovative simulation code validated in those experiments (FEAT and
TARC).
This experimental programme has generated new applications in various fields:
medical applications for which CERN has filed a patent, research with the approved
TOF facility at CERN and other surprising ideas such as the nuclear space engine. I find
all of these extremely rewarding for those who have been involved in this project, and I
can only hope that it will also help Governments to recognise the importance of
continuing to support strongly fundamental research.
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ES00$0018
THE FUTURE OF RADIOACTIVE WASTE MANAGEMENT
Mr. Derek TAYLOR
Head of unit nuclear safety, regulation and radioactive waste management. DG XI
Environment, European Commission

Imperfect crystal ball
Our view of the future is very much
influenced by where we see it from
This is true for both time and space
Set the time as "today" but change the space

Three regions
The view of the future can be very different
depending on the starting place
The future is viewed from three regions:
- The former Soviet Union
- The Countries of Central and Eastern Europe
- The European Union
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The Former Soviet Union - 2
There are many problem areas
The more information we collect the
bleaker the picture
Three high profile problems
- North West Russia (Kola Peninsula)
- Mayak
^
- Chernobyl

The Former Soviet Union -3
The magnitude of the existing problems are
enormous
The cost burden of improving the situation
is far too high for the countries to support
alone
One bright spot - acknowledgement of
problem by countries concerned
However, the future is extremely bleak
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Chernobyl
While the accident distributed a significant
part of reactor-4' s radionuclide inventory
over much of Europe, a great deal still
remains on site.
Much of it is still inside the sarcophagus
from which it could be impossible to
remove ("fuel containing masses" - FCMs)

Chernobyl-2
Lumps of spent fuel are buried just below
the surface of the ground
Very large quantities of radioactive waste
are scattered around the site
Heavily contaminated vehicles are buried in
shallow graves
Much radioactive material" covers the
bottom of the very large "cooling pond"
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Central and Eastern Europe -.3
< deficiencies in management of spent nuclear
fuel, including from research reactors; .
< insufficient or inadequate treatment and
conditioning facilities;
< storage and disposal facilities of
unacceptable design and construction, with
unknown contents or with insufficient
capacity;

Central and Eastern Europe - 4
< lack of identified disposal sites
< lack of plans or financial provisions for
radioactive waste management and
decommissioning of ageing facilities
< uncertainties over the management of spent
sealed radioactive sources;
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Mayak
The "home" of over 70% of all Russian
radioactive waste
The site of at least one major nuclear
accident
The site of a lake of intermediate level
liquid waste
Old decaying facilities at or approaching
full capacity

Czech Republic
Considerable legacy of wastes from uranium
mining and milling in need of remediation
no repository for high level wastes - BUT
only CEEC with a repository for operational
nuclear waste
well established fund for management of waste
has set up a radioactive waste agency (RAWRA)
responsible for management of all the wastes
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The European Union - 2
The good news is that we have successfully
disposed of around 2 million cubic metres
of low and intermediate level waste
there is still lots of capacity in the
repositories
The bad news is that we have not yet
disposed of any spent fuel or high level
waste

The European Union - 3
Low and intermediate level waste
- disposal of such waste is common practice in
many Member States, Finland, France,
Germany, Spain and the UK all operate
facilities with available capacities for many
more years
- the bad news is that one country with a nuclear
power programme, Belgium, has so far failed to
identify a disposal site for such wastes
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Safety Culture
The EU is in a better position that the
CEECs and the NIS as it faces the future
WHY?
- Economically more successful therefore can
afford to address the problems sooner
- The EU has a better safety culture and
environmental awareness - mainly as a result of
pressure on the nuclear sector by others

Safety Culture - 2
The NIS and the CEEC nuclear sectors were
not exposed to the same public pressures to
"clean up their act" as in the EU.
However, this pressure is now growing and
we must continue to play our part by
encouraging it in all our contacts with the
countries whenever we undertake cooperation or assistance projects
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1%

Conclusion
The future of radioactive waste
management depends where you view it
from
Whatever its future - in whichever region it will depend on involving the Public and
obtaining their acceptance
;
The environmental impact assessment
(EIA) will occupy a critical role in the
process
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SESSION V
TERRITORIAL EXPERIENCES ON
NUCLEAR VISION

NEXT PAGE(S)
left BLANK

CHAIRMAN: Mr. FLOTER
Mayor of Garton, Gorleben, Germany
The Gorleben nuclear facility is a long-term radioactive storage site where radioactive
waste is packaged. 2 million marks have been invested in this site and we hear from
experts that the site is ideal for storage. We are here to deal about all this issues and I
hope we can reach satisfying conclusions.
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ES00$0019
SOCIAL PROBLEMS AND TERRITORIAL EXPERIENCES FROM CLOSING
DOWN TIHANGE NPP
Mrs. LIZIN
Mayor of Huy
I would like to explain the situation as regards the NPP in Huy, the town is known as
Huy but the NPP is better known by the name of Tihange, the nearby village. There are
3 reactors and are from a franco-belgium partnership. The town counts 20.000
inhabitants, in the region we have 50.000 inhabitants (10 km around the NPP).
What is a town? What influence can a town have on decisions of this nature taken by
central or federal government? As far as my town is concerned, we base our policy on
the document adopted by the Chamber and the Senate after the Chernobil accident. As
far as the region is concerned, we have tried to respond to the major concern of this
document.
As regards to investments, we changed the site of the fire station which, if there were to
be an incident or accident, would be called out to deal with it and we shifted the fire
station to a place just behind the NPP, so that reaction time could be as small as
possible. We have provided fire-fighting equipment and we are planning to provide
other types of protective equipment.
We set up an Advisory Committee at community level, it is not a legal body and it
involves the Mayor, the services concerned especially the emergency services and the
NPP. The Committee is working very well and effectively. If there is some incident, we
do a full review of the situation.
We could not possibly pay a nuclear safety expert, we do not have such a budget, so we
entered and agreement with the radiology institute and we were able to pay an expert
from this institute. Other problems are the planing permission to build the reservoir, an
interim storage depository for waste. There is a general feeling that there are more and
more places, rooms, and areas, which have been used by this facility. Now the situation
has not been clarified yet. Belgium has not chosen any sites for short-term storage and
the question of long-term storage has not yet been discussed in the Parliament, although
I have been requesting it for some time now. So the general situation is not promising
for the launching of the debate on the future of nuclear energy.
There are certain areas, which do fall specifically under the responsibility of the local
regional authorities, particularly emergency plans. I have always been interested in
keeping a close contact with those who have to deal with incidents (Chernobil,
Tokamura). I have a report on Tokamura, drawn up in December, made in order to
understand the decision making chain, which led to this incident.
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MISSION IN TOKAIMURA (JAPAN) - DECEMBER 1999
The mission of the delegation from Huy, in december 1999 could measure the scale of real
responsabilities and the concern against nuclear power that the accident created in the
population.
Other reports established by specialized organisms made the detail of the facts and
consequences.
The particular approach of the mission and the contacts with different public authorities
allowed us to complete this reports and to make a comparison between local, regional and
national levels in the event of an accident.
It permitted us to learn about measures we could take in Belgium.
Tokaimura was a main accident that showed the errors of the people in charge (JCO) and the
Japanese agency for nuclear security.
Some errors and statements can be underlined :
-

The inadequate control by the people in charge before the accident.
The firemen and security services didn't know anything about the radiation danger.

-

The local authorities started the emergency measures but the especially created agency for
that mission did not have any reaction, (incredulity).
The difficulties to get in time credible radiation measures to inform the population. (No
permanent measures of neutronic level).
The needed vehicles in an emergency - they were not tested and were a source of errors,
the drivers without any protection in a contaminated area and there were no buses -.
requisition of private buses in disorder.

The accident of Tokaimura had a very low probability, so only the local level (facing the
population) had an immediate reaction.
Tokaimura confirms the necessity of a permanent crisis center in town and on regional level.
(Mito is at the same distance from Tokaimura than Liege from Huy).
For prevention, Tokaimura « nuclear town » had only very simple instruments to inform the
population :
-

poster with evacuation site
pointed out permanent evacuation site
radio in each home

These are detailed in this report and have to contribute to a reflection.
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More than ever, Tokairnura shows the urgency to test in rea! size the evacuation and the
confinement of the population. An exereice on a big scale has to be realized, to decide which
are the best ways (dosimeter — clothes - vehicules)
We need a complete revision of the system to measure radioactivity in the air actually used in
Belgium. The system « Telerad » does not give any information to the Mayor or the security
services. What will happen if there is an accident ?
Japan in emergency voted a complementary budget from 1,2 billion dollars
At the Belgian scale, to measure radioactivity on population within a radius of 10 km needs a
budget of 100 millions. Who is going to pay, the State or the nuclear company ?
In Japan the discussion is not closed after the accident. The problem of insurance and
compensation is still in progress.
The population undergoes also the negative economic consequences against agriculture
products from and around Tokaimura.
In conclusion we made a parallel between :
The extent of the financial capacities in human beings and technicals with regard to tiieir
ineficieney.
The speed and the efficacy of the measures taken at local level by the authorities
concerned by the population with regard to the delay and the passivity of the agency
which had technical and scientific possibilities.
Almost the lack of supervisiorurf a nuclear company with regard to the
development of the prevention and information measures, and what is foreseen in urgent
eases
This report has been drawn up on behalf of the Ministry of Interior, the Governors ans the
Authorities in charge of the appliance of security measures.
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LIVING WITH NUCLEAR POWER AND PLANNING FOR THE FUTURE
Mr. RolandLAUER
Mayor of Obrigheim, Germany

I've been mayor of Obrigheim/Germany since 1991. Among other things Obrigheim has
become well-known throughout the world for its nuclear power plant. When I was running for
mayor I had to face the dilemma, how to deal with the question of nuclear power energy. At that
point of time all my knowledge concerning nuclear power energy came from the media, both
print and TV. I admit that was quite it biased and not complete. As you know- ,,no news is good
news"

So I had to collect information from as many sources as possible to be capable of a personal
opinion. Many inspections of the plant, many talks with employees, examination boards and
approbation authorities, with fellow mayors of the surrounding communities and several
acquaintances, that have dealt with this matter for their whole career were the basis towards
improvement of my mind. Today I can state that I have confidence in nuclear power energy,
even considering the fact that several problems are still to be solved. I' II come back to this
topic a little later.
Before I started my term as mayor I dealt with the economic structure of firms in Obrigheim. I'm
quite aware that a sound mixture of business and industry is an advantage for a community.
Obrigheim has always been stamped with the reputation of its nuclear power plant in the first
place. There are some other even bigger companies that are operating world wide providing
the community with a vast number of jobs. Nevertheless the nuclear power plant plays a
dominating role.

In my opinion the people that live in Obrigheim and the surrounding villages support the
existence of the nuclear power plant in its present state. The owners of the plant have informed
the public quite openly and they have attached great importance towards the safety during both
construction and operation of the plant. The co-operation with the local authorities and the
public has been still very good. The employees of the plant are fully integrated into the life of
the community.

For 14 month, during 1990 and 1991 the plant was temporarily closed as the government of
Baden-Wuttemberg ordered a stop of the operation. Legal questions concerning the licence to
operate.had to be cleared. Since then the plant has produced power without any problems.
There have also been a number of verdicts, all of them aiming at the ultimate closing down of
the plant. The plant has been examined carefully in order to find reasons that would make a
closing possible.
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The former minister of the environment of Baden-Wurttemberg - w e l l known as an opponent to
nuclear power - had to grant the approval towards the reopening plant as the results of the
examination had been extremely convincing. A parliamentary examination board stated that
there were no doubts as to the present state of safety.

As I have already mentioned, I'm firmly convinced that there should be a variety of industries in
the economic structure of a community.
This point of view lead us to take the initiative together with the other surrounding communities
to create jobs in our area no matter what was happening to the nuciear power plant. After many
talks and many years that went by the 5 communities have come together and have started to
form an alliance in. order to develop and market a common industrial zone.

The technological park Neckar-Odenwald is situated between Heidelberg and Stuttgart at the
SundesstraGe 292 - 20 km away from the Highway 6 that connects Marmneirn arid Stuttgart
and only 10 km from the Airport Mosbach-Lohrbach, a place that allows commercial flights
within Germany and even Europe. The Internationa! airports of Frankfurt and Stuttgart are only
80 and 50 minutes away respectively.

Orsce the community had bought 65 acres and they had obtained the legal permits, they stalled
the development, in the meantime the first lot has been sold. More firms are ready to purchase
ground. The price of a lot is 80 Marks per square meter including facilities like ISDN, data
transfer by special cable as well as reasonable local fees.
This sounds perfect - giving ine impression that our area might be ready for the eventual
ciosing day. Nevertheless we insist on a continued operation time for our nuciear power plant,
in addition we have a legal right for suitable areas housing a new nuclear power plant. If ever
the old nuclear power plant should be closed down we own the land for a new plant, it's on
advantage that the necessary infrastructure is already in place.

Anyway, we have to see things realistically: at the time being no investor will be found who
under the present political conditions and the global market situation would finance a new
nuclear power plant. The opening of the energy market and the low prices for energy support
my theory.
What is the scenario that enables us to maintain the standards for the communities with regard
to jobs and their financial situation?
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Let me put it this way: Let's kill two bird with one stone.

We will defend our nuclear power plant and its further operation with all possible legal means.
The region will support this by attending demonstrations and supporting the respective parties.
In addition we are taking advantage of all possible political and economical contacts to counter
the early closing down of our plant. The operators of the KWO play the most important role in
this game. The federal government presently succeeds in slowing down the operation of the
plants by cutting of their supplies.

The operators of the nuclear power plant are interested in finding an agreement with the
government. They are willing to sacrifice the smaller plants at the costs of maintaining the
bigger ones. From there they want to transport' radioactive waste like used fuel elements to
intermediate storage plants or recycling depots.

These are the problems that besiege us.

All discussions about the pros and cons are without the technical facts. Up until now the focus
point of the discussion was the alleged lack of safety. The actual discussion is more about the
age of the plant. Obviously they insinuate that old power plants aren't safe. This can be
disproven through the example of Obrigheim. The plant has been thoroughly examined, like no
other plant in the country. The result was very satisfying and no weakness in the safety was
found. An actual security analysis of the "Authority for the Security of Nuclear Power Plants"
certifies that the nuclear power plant Obrigheim operates at a standard of safety comparable to
new international plants.

On top of that, the nuclear power plant Obrigheim is the only nuclear power plant in Germany
that will offer on location the intermediate storage facility that everyone is asking for. The
transportation of fuel elements from Obrigheim, although proven to be safe and without
problems, will no longer be necessary in the next 30 or 40 years. Therefore the nuclear power
plant Obrigheim is the first and will be for many years the only nuclear power plant in Germany
that fulfils the crucial requirements of a long-term operating time of a nuclear power plant. So
why shut it down?
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From a present point of view experts agree that at the moment there is no other form of energy
than nuclear energy that offers such a variety of technological developmental possibilities.
Regenerative forms of energy will always play their part but like today, not a significant one. It'll
be important for the future, to have a good mix of energy supplies, like we have if today.

In doing this we can't forget the goals with regard to the world climate. 1 think that it is wrong to
increase the use of fossil fuels, as it is done today in Germany. Following a present study
through the increased use of coal and gas, the pollutants in the air, especially the
environmentally damaging carbondioxides, will have increased by at ieast 30 per cent by the
year 2020.
But - stiii following that study - we'll consume between 60 and 100 billion Kilowatt hours of
nuclear energy in Germany in the year 2020, although the German government wants to have
closed down all German nuclear power plants by then.

So I ask again: Why shut down the plants when at the same time in the long run we'll depend
on the import of nuclear energy from other European plants?
Are nuclear power plants maybe not as dangerous as one tries to make the German public
believe over and over again?
At the moment there are about 430 nuclear power plants in operation world-wide and one asks
himself if all the responsible people in those countries underestimate the risks for the
population by keeping them in operation. I don't think so and I'd like to refer to a presentation
by Dr. G. Ott, the president of the German National Committee of the World Energy Council,
given at the symposium ,,30 years of the nuciear power plan! Obrigheim" with the title "Politics
of German energy - a single handed effort"? If you are interested I have some copies of this
text at your disposal.
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Let me quickly address the problems mentioned at the beginning of my speech about nuclear
energy that still need solving. Without a doubt the main problem is the disposal of the
radioactive waste. This is also a big concern of the general population. Isn't this question the
most crucial question as far as the acceptance of nuclear energy throughout the population is
concerned? In the last few years, expert opinions and expert knowledge here in the Federal
Republic of Germany have been made known, which stated, that the problem of disposal is not
a technical problem but a political one. It is more incomprehensible that the government wants
to start once again the search for a new location for a final storage facility and wants to get the
nuclear power plants to build intermediate storage facilities on location. In my opinion this is
nothing but tactics in order to bring commotion and rejection into the population.

It's more important than ever, that all responsible politicians and especially the managers in the
energy sector give technical and complete information and do their public relation work more
offensively.

In my opinion offensive public relation work concerning the peaceful use of nuclear power
doesn't get the recognition, that it should get. This is a point we should and must work on.
For us, the mayors of communities with nuclear power plants, it will become extremely
important, to co-operate and to start concerted actions on all levels. The foundation of a
European representative board could be a step in the right direction.
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ES00$0021
THE CLOSURE OF THE BARSEBACK NUCLEAR POWER PLANT. WHAT IS
THE EXPERIENCE SO FAR?
Mr. RolandPALMQVIST
Municipal Commissioner, Kavlinge Municipality, Sweden
Ladies and gentlemen,
On 30 November 1999, reactor number 1 of the Barseback nuclear power plant was
closed for good. A few days prior to this, the owners of the power plant, Sydkraft, made
an agreement with the Swedish government to sell the Barseback plant to the state-run
energy company, Vattenfall. A company was created comprising the two nuclear power
plants at Ringhals and Barseback. The Swedish Parliament will approve the agreement
in April 2000. The remaining reactor at Barseback is still in operation, but a closure has
been proposed for 2002, provided that the loss in energy production can be
compensated by new electricity production or by reduced electricity consumption.
This is naturally a disaster not only for all those employed at the plant, but also for the
Municipality of Kavlinge and the entire region.
450 jobs, many of them highly qualified, immediately disappeared as a result of the
closure, with about as many jobs lost indirectly. A total of nearly 1,000 have been lost
in the region, which is a great many in a municipality of 24,000 inhabitants. The
municipality has therefore made a request to the Swedish government for reasonable
compensation for the lost jobs. I believe that it is reasonable to make such demands on
the government.
A well-functioning and profitable plant has been closed due to political decisions. Not
to save money in the state budget - it costs the state between 6 and 10 billion Swedish
kronor depending on how the calculations are done - but because the government needs
support for its economic policies from a number of small parties opposed to nuclear
power. The criticism of the Danish government has been significant in the selection of
Barseback for closure. The plant is located close to Copenhagen and an anti-nuclear
power opinion has been stirred up over a long period in the Danish media. But giving in
to Danish pressure without demanding anything in return is indefensible. Today Danish
coal-fired power stations supply much of southern Sweden with electricity. They earn a
lot of money from this. You have to admire the Danes for their business acumen. What
if we had been just as clever in Sweden?
What has the government done so far for those employed at the plant and for the
municipality of Kavlinge? The employees have received five-year job security,
Kavlinge has been given a study showing the consequences of a closure. Apart from
this, nothing. Nothing at all!
It is well known that the Social Democrats are divided in their views on the phasing-out
of nuclear power. The trade union movement is completely against a premature phaseout, but has accepted an offer in order to remove the issue from the political agenda. My
local Social Democratic party organisation has a completely different view of nuclear
power policy. We are completely against a premature phasing-out. We are completely
against a closure of the Barseback plant.
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We have been openly critical, and therefore received a lot of publicity in the mass media
locally, nationally and even internationally. Locally, this was an issue in the last
election campaign, and we received support from the voters for this position. Even
though the Social Democrats in Kavlinge lost ground in the iast election, we did a lot
better than in the rest of the country.
It has been difficult to win support from other Social Democrats in the region. Nobody
wants to raise the issue, which could then be interpreted as criticism of our own
Government on a very protracted and sensitive issue. But there is also a large measure
of regional politics involved here.
Why should the municipality of Kavlinge receive compensation when no othermunicipalities have received any satisfactory compensation in the case of other types of
shutdown, for example, army cutbacks. Other parts of the countiy are envious. After all,
it is said, Kavlinge is situated in a boom area. But there are not enough jobs within the
boundaries of the municipality. Half our working population has to commute to the
cities of Lund and Maimo. There must be job opportunities in our municipality also, or
it will become a stagnant place.
There are only two members of parliament who have involved themselves in our cause.
But that doesn't get us far. All the MPs in the region, regardless of party, and the
regional party organisations should support our request for compensation. But they do
not, since top-leve! politics are involved.
If a regional party organisation opposes a premature phasing-out of nuclear power on a
national scale, as well, and supports us in the matter of compensation, their national
party organisation can perceive can see them as being in favour of a closure of the
Barseback plant. Consequently they do nothing. The only whole-hearted support we
have is from our fellow municipalities within the council of nuclear energy
municipalities, or KSO, and we are grateful for this.
Naturally, we have tried to get some kind of negotiation going with the Government,
but this is difficult.
I have had meetings with the Prime Minister, the Minister for Finance, the former
Minister for industry and a few other ministers. They assure us, in a conciliatory and
evasive manner, that they really want to help Kavlinge. To an extent, I actually can
understand, why they have not been able to promise us compensation. It was not certain
that the Government would succeed in closing the plant. The owners opposed the state's
offer for a long time, and went to court instead. They wanted to find out if the state had
the legal right to force Sydkraft to close the Barseback plant. After a few years of a legal
tug of war, the highest judicial tribunal in Sweden confirmed that the Government's
earlier decision was made in accordance with Swedish law. After this, an agreement
was rapidly made between the government and Sydkraft. Naturally, before this took
place, the Government could not negotiate with the municipality of Kavlinge.
But now it is high time for the Government to act. Does it want to appear hard and cold,
riding roughshod over a small municipality, or is it prepared to show some kind of
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understanding and provide some kind of practical assistance to us? In 14 days we are
meeting with the State Secretary in charge of this matter to further discuss this issue.
The municipality has not been without our own ideas. We have proposed that a food
industry institute should be started in Kavlinge. There is a national need for such an
institute, and Kavlinge today is a municipality dominated by the food industry.
Furthermore, we have suggested that a small business university, within the framework
of the University of Lund, should be started in Kavlinge. We have the support of the
University on this proposal. This project would only create around 50 new jobs in the
initial phase, but it is a strategic project and would be very significant for the
establishment of other new companies. In the long term, this could compensate the
Municipality for the jobs that are lost with the closing of the Barseback plant.
Ladies and gentlemen, as you see, we in the KSO municipalities of Sweden are pretty
isolated. Nobody will support us in our demand for at least some sort of compensation,
despite the opposition of over 8 0 % of the Swedish population to a premature phasingout of nuclear power.
I feel it is important that we have created the GMF. The nuclear power municipalities in
Europe need to be heard and be seen, and need to cooperate for our own sake, but also
for the sake of the future European energy supply. The EU Commission needs to work
out guidelines to the member states regarding compensation to the municipalities
affected, so that no municipality suffers greatly and is left alone. This can only occur
with the help of GMF.
Ladies and gentlemen, it is time to roll up the shirtsleeves and get to work on this issue.
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ES00$0022
CONSEQUENCES OF THE SWEDISH ENERGY POLICY
Mrs. Pia ALMSTROM
Representative of the municipality of Kavlinge for the Conservative Party
Vice Chairman of the Executive Committee
Vice Chairman of the Local Safety Committee
Vice Chairman of KSO
Sweden is unique among the industrialised nations of the world to be affected by a
decision that puts our whole future and welfare at risk, and places us in a position of
dependence on others in an area where we, until now, have been practically selfsupporting. I am referring to the Parliamentary decision on energy policy, made in
1997, after lobbying pressure from populist and anti-progressive groups, and eagerly
supported by the media, especially radio and television, with these "opinion leaders"
suppressing all views but their own.
The parliamentary decision on energy policy, made in the spring of 1997, is a highly
unfortunate one. The policy guidelines adopted for energy damage Sweden as an
industrial nation. The decision to start a premature phasing-out of nuclear power is
especially serious. It involves an unprecedented waste of capital, which will negatively
impact on our economy, damage our environment and make it even more difficult to
fight unemployment.
The decision mandating an early phase-out of nuclear power was poorly prepared.
Neither the Swedish people nor their representatives in parliament have been informed
about all the aspects of the consequences of the phase-out. It is clear, however, that the
phase-out involves a gigantic destruction of capital that threatens employment, the
environment and our standard of living.
In addition to the phase-out of nuclear power, the other cornerstone of the 1997 energy
policy decision was the so-called "transition programme." In the spring of 1997, the
Swedish parliament approved a new five-year plan, appropriating 3.1 billion kronor for
grants to reduce electricity consumption and for investments in new sources of
electricity, and a seven-year programme of grants for the research and development of
new technologies, totalling 5.6 billion kronor. Adding to this, the costs of the new
Energy Authority, the proposed price of these measures exceeds 9 billion kronor. The
purpose of the programme was to reduce electricity consumption and increase
electricity production, which would make it possible to close Barseback 2. The decision
establishing these new programmes was described in dramatic terms, by the Social
Democrats as "a powerful, long-term investment in research, development and
demonstration of new energy technology," which would transform Sweden into an
ecological model country. In actual fact, the lack of new ideas is striking.
An evaluation of the effects of the transition programme can now be made. The
government wrote in its spring budget bill that "follow-ups done so far indicate that
certain of the measures included in the energy policy are not leading to the attainment of
the objectives set." This applies first and foremost to the measures to reduce electrical
power within the framework of the grants for reduced electricity consumption.
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COWI, Consulting Engineers and Planners, commissioned by the Ministry of Trade and
Industry, lias evaluated the first year of the transition programme, and presented their
report on 16 August 1999. The report showed that six of the 18 projects of the
programme could not even be evaluated since they had not produced any results at all.
These projects included support for small-scale hydroelectric schemes, the purchase of
new electricity production technology, energy supply in southern Sweden, introduction
of ne\y "energy technology, energy system research, and^ research cooperation in the
Baltic region.
'
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Two of the four projects relating to new energy production using renewable energy
sources produced no results. Subsidies sought for bioenergy-based combined power and
heating schemes have exceeded the appropriation. In spite of this, few plants have been
built, due to poor profitability.
It is extremely unfortunate when state grants tend to continually subsidise oldfashioned, existing technology. Energy policy should be directed at increasing
economic activity and prosperity. The state should not plan and closely regulate the
development of the energy system, but instead establish sustainable long-term limits
and conditions, it is the producers that should bear the responsibility for the ongoing
transformation, environmental adaptation, and renewal of energy, production.
Energy policy is an instrument to help re'ach general goals, such as increasing
competitiveness, maintaining a good environment and promoting prosperity. Nuclear
power is not an end in itself, but neither is its phasing out. Every kind of energy
production has its advantages and disadvantages. The disadvantages of nuclear power
can be overcome, with an ample margin.
The free market should set the terms of energy efficiency and conservation. The state
should considerably reduce the grants in the energy area, and not subsidise investments
in new power production. Instead, long-term research and development should be
prioritised. Research into the development of nuclear power is not allowed in Sweden
today.
Since the Swedish energy market was deregulated, conditions have changed totally.
Pricing, investment decisions and planning are now made based on the information that
the electricity market conveys to consumers and producers.
The energy policy must make full use of all the opportunities created by the
deregulation of the electricity market. The continuing transformation, environmental
adaptation and renewal of the energy system are best benefited if the state can provide
conditions for long-term stability for the power companies, industry and households,
which are the entities who are in the best position to make decisions regarding
investments in power production and energy consumption. The power industry can then
take full responsibility for its own development.
Energy policy should contribute to a return to full employment. Energy use, in general,
and the level of energy consumption, in particular, is closely connected with economic
growth.
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Swedish support to energy research constitutes only a fraction of global research efforts,
and should therefore be concentrated to those areas where few other parties are taking
responsibility. These primarily include financing energy research, especially long-term
research, and promoting information to electricity users, in order to accelerate the
dissemination of new technology.
State efforts are important in the area of energy research. At the same time the energy
debate includes a lot of wishful thinking about the possible short-term results of
research. Research and development work is very long-term and requires patience.
Because Swedish energy research is only a small fraction of global research efforts,
major technological breakthroughs will not depend on how many billions are spent in
the Swedish budget.
In 1998 there were 434 power-producing reactors in operation in 31 countries. Just over
30 reactors were under construction in 13 countries. IAEA, the international atomic
energy body, estimates that nuclear power production will continue to grow in the world
by an average of 2-3 per cent per year.
The population of the world will double in the next 50 to 100 years, and energy
production needs to be doubled by the year 2050. In order to prevent increased
discharges of carbon dioxide, energy sources other than coal, oil and natural gas must be
used to meet the world energy needs. Wind power, hydroelectric power and bioenergy
will not be enough.
It is therefore important to consider the environmental consequences of the closure of
the Barseback plant.
A comparison of emissions in Sweden to in Denmark, which has no nuclear power,
reveals that Denmark emits 10 times more carbon dioxide and 20 times more sulphur
dioxide and nitrogen oxides.
We therefore need nuclear power to meet the energy demands of the future. Today's
reactors are already environment-friendly and in the long-term can be made even safer
and more economical in their use of fuel.
Every terawatt-hour (TWh) of energy that is produced in a nuclear power plant rather
than a coal-powered station avoids the emission a million tons of carbon dioxide. The
closure of Barseback 1 increased the CO2 release by approximately 3.5 million tons
annually. This more than doubled the contribution of Sweden to the global CO2
emissions related to electricity production.
I am convinced that renewable energy sources will become commercially competitive in the future. But to reach the Kyoto objective, we should continue to use nuclear power
for as long as it is commercially competitive and as long as there are no other
ecologically sustainable systems.
Figure title:
Swedish balance of energy
Axes on graph:
MWh per day
15 November 1999 - 1 5 January 2000
Labels on graph:
Barseback 1 closed here.
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Caption:
According to the Government and its supporting parties, the closure of Rarsebaek was
to be the start of the ecologically sustainable society. Instead, the closure meant that
Sweden changed from an energy-exporter to an energy-importer on the day the reactor
was closed. This will lead to a great increase in carbon dioxide, sulfur, nitrogen and
particulate emissions into the air.
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ES00$0023
VANDELLOS, THE FUTURE OF A MUNICIPALITY WITHOUT NNP
Mr. Josep CASTELLNOU
Mayor of Vandellos, Spain

I do not know whether the future starts tomorrow, whether we have actually been living
in the future during the last 10 years. And that is the beginning of my contribution for
this afternoon. If we actually look at all the discussions that have taken place over the
last few days we hear on each occasion that this major problem exists perhaps because
we have not been able to solve the minor problems that started in small towns.
Vandellos has 4.000 inhabitants and the surrounding area involves around 6.000 people.
It is true that nuclear installations affect the life and future development of these towns
and it is really hard to say what the future will bring because the future actually began
10 years ago when Vandellos 1 was closed. And the different phases of the nuclear
installations actually affect its growth. If you follow chronologically, Vandellos began
with the construction of Vandellos 1 and then with the starting up. These two factors,
initially attracting new jobs, created an excellent situation that was followed by the
change in economic activities. The town changed from being an agricultural village to
an industrial village and this obviously led to an increase in jobs and in the municipal
income. But the negative effects also begin with the unemployment amongst the
construction workers.
In 1978 the construction of Vandellos 2 began and this lead to the same effect.
Obviously the works were more significant so the effect was greater. The dictatorship
had come to a close at this stage so there was an agreement, the population and
employment continued to increase, but agriculture was abandoned at this stage. In 1987
start up occurred and led to a significant lost in jobs. The nuclear emergency plans were
begun but they have not been completed yet. And there was a decrease in municipal
income, so there were only two years of stability.
In 1989 there was and accident at Vandellos 1, it was shut down by ministerial order in
1990. There were political, technical and economic causes for this, but obviously the
image was extremely tarnished in what is a tourist area. This lead to a significant lost in
jobs, even though the jobs in the plant were maintained due to a reduction and early
retirement. In 1998 dismantling started and we began to get a little more information.
There was a follow up commission set up, 200 jobs were therefore created but only for a
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4 year period and priority was given to participation by local companies. And you may
have followed this in the press, the accident at Vandellos 1 is now being put to trial and
people are trying to allocate responsibilities. The image of the place has been tamished
but in fact nothing has been done by anybody to solve this problem. Now we shall
probably have to wait until about 2030 for the subsequent dismantling.

in the diagram of the plant we can see where dismantling is actually taking place. This
is a diagram of the final situation, we will just be left with the reactor building and the
general systems, which can actually produce energy, refrigeration of see water, electric

lines, access areas and the drinking water deposits. And it is intended that all this can be
used for energy purposes.
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Basic socio-economic effects
I will summarise the effects caused by a nuclear station. The different phases in a
nuclear power plant are the following. When it is constructed you get a breaking of the
economic tissue and when there is a start up you get an early retirement and
redundancies; there are further effects when it is run down.
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In this graph you can see that from the beginning of the last century the popuiation was
actually increasing. From about 1970 onwards there was a construction of the nuclear
stations going on along with the effects of tourism. And if you take these two activities
together this led to an increase in population and serious of effects with the construction
and running of Vandellos I and VandeMos 2. Now this period came to a close in 1990
with a degree of stability demographically followed by a degree of reduction on the
population.
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As to employment, Vandellos 1 during its functioning period had 323 workers and
Vandellos 2 employed 400 workers. And this has happened in a small municipality.
This has led to the lost of 150 in direct jobs and 300 in indirect jobs. That will be in
2002 when dismantling is complete.
So you are looking at the life of a municipality and besides jobs and population, there
are also municipal income and other factors to be looked at. This is the income that our
municipality can use to compensate the neighbourhood and to have an effect on its
standard of living. In the following graph you can see the contribution made to
municipal income of nuclear plants:

MUNICIPAL INCOME AND N.P.P.
975

1981
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Role of the Town council
During or up to the 1980s, the main concern of the town council was to carry out
infrastructure investment: schools, health care, institutes, sport facilities, fire services
and so on, and this was the main area of municipal investment, to try to adapt the area to
the expected growth that was to take place. So from the 1990s onwards the main
priority of the municipality is to try to compensate the effects of economic activities
which have been lost and had to be compensated in some way. Various construction and
enterprise initiatives have taken place and the idea was to increase tourism and other
economic alternatives. So the municipality with other bodies created an association to
try to lead to these alternatives and to create new jobs.
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Future proposals can be looked at as involving two areas: the industrial area and the
tourism area. The industrial area which will involve conversion of Vandellos 1 to a gas
plant and the entire infrast.ruct.ure is present for doing that. This also involves the
implantation of new industry in the existing infrastructure. Moving on to tourism, we
are attempting to modernise the currently existing tourism related initiatives both on the
coast with beaches and in laud rural tourism.
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In conclusion I would say that we have to remember that a NPP induces very significant
changes demographically and economically in a small village and we really have to
make an effort to conduct adaptations both in terms of industry and tourism.
I think that this co-operation is the beginning of a possible future. Another type of
conclusion relates to participation and information. To start with the NPPs were
originally installed under a dictatorship. Participation by town councils simply did not
exist. It even happened that municipalities were just go-betweens administratively and I
would say that nowadays information to town councils is entirely necessary.
It is absolute necessary that the town councils are involved in making decisions that
affect the live of the country. And this is the sort of thing we are talking about:
construction, running of things, the shutting downs and closure of installations.

(1)
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going trough administrative proceedings.

(3)

Diversification nf Hie economical aetiwity

employment and
development at local

In Vandellos 2, for example, we still do not have a follow up committee. Another
conclusion that I would like to draw is that a certain economic effort is required. Setting
up a NPP leads to a single focussed activity, it does give rise to employment during a
certain period and that leads to a kind of diversification of economic activity and
obviously town councils need to make an effort to compensate the job losses. To do this
we need external aid with our own local capacities, we simply can not promote
sufficient growth, we can not lead to the kind of growth and employment that is
required.
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Nuclear power plants generate
Positive effects
Negative effects
Town Halls affected by nuclear industry search for
alternative activities
But these towns halls on their own cannot face the
process of changing and adaptation
partfoipsitlon of Ellis needed by the
means of sectorial activities exclusively directed to
nuclear areas:
Communitarian Initiatives

Just to sum up: NNP do have effects when they are introduced into a municipality.
There are positive and negative effects. Town councils work to try to encourage
alternative activities but these town councils on their own cannot face the entire process
of change and adaptation. What we really need is to see the active participation of the
EU, of states and companies in order to encourage this sort of development. And this
what I was really referring to before, when we talked about globalisation, when we
talked about large-scale statistics. Perhaps we have actually forgotten to look at the
situation existing in smaller localities. They are the ones that have to bear the brand and
they indeed are the ones who can show us the future in co-operation, with information
and with a considerable effort and a degree of imagination. They are the ones that after
all are best acquainted with the municipality and with their own villages. With the help
of companies, member states and the EU I think we can be looking at a sustainable
future either with or without NPPs, but I hope that my example can be used as an
example to other towns and villages in Europe. Thank you very much.
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ES00$0024
THE LOCAL IMPACTS OF BORSELE NPP CLOSING DOWN
Mr. J.L. MANDOS
Mayor of Borsele, The Netherlands
The municipality has a population of 22.000 inhabitants living in 15 villages, its surface
area is about 19.000 hectares. The major part is herbal farming and fruit growing. There
is a seaport in the west of the municipality where the larger industries are located. This
includes a gas terminal, a refinery and a ship building yard. The Electricity Company is
also located here with a cold-fired power station and a nuclear power station. Also of
possible importance in this context is the central store of radioactive waste Cobra, an
above ground storage of all the radioactive waste produced in the Netherlands.
The application of nuclear power in the Netherlands is rnodest in comparison with the
other European countries. There is a plant in Peten, the European Centre of Nuclear
Power, the ECN, and the application of reactors in the medical field. At this moment,
our problem was the disposal of high radioactive waste and the government recently
decided to transport this waste to the municipality of Borsele, where it would be stored
in the Cobra. There was an experimental nuclear reactor in Dodewaard of the boiling
water reactor type with a capacity of 50 megawatt. This nuclear reactor was closed
down in 1996. The discussion is actually going to us on whether or not dismantle this
NPP immediately. The extra cost for immediate dismantling would amount to 50
million Euro. The cost of immediate dismantling is estimated at 150 million Euro and
long term dismantling at 100 million Euro.
Until there is a more definitive solution for the storage or processing of radioactive
waste, it has been decided to temporarily store all our radioactive waste from lavatories,
hospitals, industry and nuclear power stations above ground on one central location in
the Netherlands. This central storage facility, the Cobra, is about one kilometre from the
nuclear power station. The Cobra was built between 1990 and 1992. Cobra currently
operates three storage buildings for conditioned low and medium level waste. This
became operational in 1991. At this moment cold storage facilities for the handling and
storage of high level waste is under construction and the first shipment of conditioned
high level waste from reprocessing is scheduled for the year 2003.
And then there is of course the nuclear power, station in Borsele run by EPZ, the
Electricity Company, that came into operation in 1973. It has a power capacity of 480
megawatts. It is a light moderated reactor and the supplier is Siemens. There is
sufficient cooling water available thanks to the situation on the estuary of the river
Scalt. According to the economic analysis carried out by the Dutch, this 27 year old
plant will remain competitive with modern combined cycle gas fixed stations following
the '95 programme that was concluded in 1998 and that raised safety levels to the
current level.
Dutch energy policies
The energy supply in the Netherlands is so far mainly determined by the existence of
large underground reserves of natural gas in the Netherlands and under the North See.
Partly as a result of this, the use of different fuels to generate energy has laid behind that
of other countries. This also applies to the use of nuclear energy. The nuclear power

— 231 —

station in Borsele is therefore the only commercial, nuclear power station in the
Netherlands. The nearest nuclear power station to Borsele in nearly 40 km away, in
Belgium.
In the Netherlands, decision making on whether or not use nuclear energy is a matter for
the national government. Ail the decisions about nuclear power station, other nuclear
facilities and nuclear waste are also the responsibility of the national government. AH
activities related to radioactive materials are regulated under the Nuclear Energy Act,
licensing the responsibility of the Ministry of Economic Affairs, the Ministry of
Mousing, Town and Country Planning and Environment, the Ministry of Social Services
and Employment and the Ministry of Health, Wealth and Sport. The control of nuclear
activities is carried out by the Nuclear Inspectorate and the Environmental Inspectorate.
So one Act and 5 Ministries.
Following Cheroobil, the discussion on nuclear energy in the Netherlands as in most
other countries changes drastically. The planning of a second power station in Borsele
was first postponed and later scrapped all together. Admittedly, considerable progress
was later achieved in respect of the application of nuclear energy, especially where
safety is concern. Nevertheless, public opinion continued to opposite it. In the Dutch
Parliament there is a majority, all be it a very small one, opposing the use of nuclear
energy and during discussions of a few years ago concerning approval of the back
lifting programme, a compromise was ultimately reached between those in favour and
those against. This compromise is as follows:
o Approval of back lifting
a Modification project of Borsele nuclear power plant
u Close of the nuclear power station in January 1, 2004.
Circumstances under which this decision was taken
Needless to say this was a mainly a political decision. A decision that is still being
fought daily by the owner of the power station, the employees and many supporters of
nuclear energy. But the decision appears to be final: closure in 2004. Two additional
developments, that have taken place in recent years, also played a mayor role:
In the first piace the emergence of decentralised generation of electricity in the
Netherlands. Many large processing industries have developed their own coal
generation plants for heat and power. This has cost the central generation of electricity
in the Netherlands to come under considerable pressure. The EPZ, owner of the NPP in
Borsele and operator of the large power station in the south of the Netherlands, has
closed down some so-called fire power stations. An example in our area is the 425megawatt coal generation plant Elsta, which has recently become operational at Dow
Chemical at Tonorson.
The other development caused in part by European policy pressure is the liberalisation
of the electricity market. This is leading to enormous dynamics as well as unrest among
various companies in the Netherlands. Mergers and take-overs, especially by foreign
companies are the order of the day. There is a degree of ambiguity in the Dutch
liberalisation policy where the application of nuclear energy is concerned. While
electricity producing concerns, in this case EPZ, would for economic reasons prefer to

keep the Borsele nuclear power station operational, the government has decided to close
this same station. Yet the power station can supply electricity to the market at a very
competitive level for many years to come.
Municipal policy and the situation
The point of departure of the municipal council of Borsele is emphatically that use of
nuclear energy is a question of national policy, so we shall never make any statement on
this subject, nor take a position. We do however consider ourselves responsible for town
and country planning, safety and employment. These two later aspects especially play a
part in plans to close down.
Safety
Confidence in safety of the nuclear power station in Borsele has increased in recent
years. This is due to an active and transparent information policy on the part of the
power station itself as well as the local government and most of all on the part of the
employees living in the area.
Moreover, the modification project has resulted in an enormous improvement in the real
safety of the power station. As a result of the decision to close down the power station
in 2004, it may well become a problem to maintain this high level of safety.
Undoubtedly, employees will seek positions elsewhere, and as you know, it is often the
best that are the first to find another job. Needless to say, the prospect of closure in the
departure of Colliks does nothing to contribute to a good working atmosphere or to
demand motivation. Evidently, it is the task of the employer and operator of the power
station, but the least we, in this municipal council, can do is to show a healthy interest in
the matter. We shall certainly continue to bring this matter to the attention of the
national government.
The other point is the employment, by far the most important matter resulting from the
decision to close down. Approximately 300 people work at the nuclear power station at
present. If it closes down the majority of them will loose their jobs. Closure with more
effort result in the lost of further 300 indirect jobs. Also the economic situation in our
region is not too bad at the moment, especially in the ports. This will nevertheless be a
severe blow. Hence, in our campaign in the issue in co-operation with the provincial
government, the point of departure is that compensation must be forthcoming from the
national government in whatever form.
A further argument is that the plant is not being closed down as a result of economic
developments or anything of that nature, but it is a purely political decision. If one
makes a purely political decision, then one must accept the political consequences. So
far we have not met with a great deal of success. The government's point of view is that
things are going well economically in the region and that we are perfectly capable of
solving our own problems. It is of course no easy to offer an immediate solution to the
employment problem. And it is too early to present concrete proposals. Personally, I
would think in terms of the following options:
First dismantling this plant immediately after closure instead of an after storage time of
30 years. Admittedly this costs over 100 million Guilders more, but it would provide a
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far better solution for the employment problem. The people presently working there
have the knowledge and expertise, hi. 30 years time this knowledge will have
disappeared. But it is also important to create jobs for a longer period, at least 5 years
after 2004. And the Cobra could be the appoifvled. institution to take on this operation.
A second possibility would be to establish a knowledge centre for nuclear energy,
especially in the field of safety, offering support and help to Eastern European and
developing countries in the fields of safety and base problems. Environmentalists are
particularly enthusiastic about this idea, it is however the view of the power station that
a solution of this nature would only be possible with a plant that is operational and not
with one that has been closed down.
Another possibility in keeping with the previous suggestion would be to found a kind of
expertise centre for safety. Employees at NPPs are familiar with safely issues. They are
good at developing, calculation, design and management of safety processes and
provisions. A centre of this nature could be combined with a training institute. A
fortunate circumstance in this respect is that there are a number of ongoing safety
issues, especially concerning safety in the immediate environment. From immemorial
times there has been a great deal of energy in this area, including chemical plants.
Moreover, work has already commenced on a 6.6-km tunnel under the river Skelt, rightnext to the power station. S am sure you are already aware of the risks involved in tunnel
construction and exploitation. Incidentally, it is only recently that people has started to
pay attention to transport and safety issues, and in my view, there is still a great deal to
be done on this area, but that is another matter.
These are just a few suggestions, probably inadequate., but we have another 4 years
although this is not as long as it seems. Together with the provincial government we
have already started to lobby the National Government and Parliament. We shall
continue to do so enthusiastically in close co-operation, i hope to be able to tell you
more about this in one of our next conferences. We, the municipal council, feel that
after many years of co-operation with the government's nuclear energy policy, they
should not leave us out of the cold here in Borsele. Will we achieve anything? 1 do not
know, but after years of experience I am fully convinced that there are no better polities
than local politics and today I have seen that the same applies throughout Europe.
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LE CONTENTIN, 40 YEARS OF ECONOMIC CHANGES RELATED TO
NUCLEAR ENERGY
Mr. FAUCHON
Mayor of Flammanville, France
In March 1974 the decision to launch a vast programme for the production of nuclear
energy was taken by the Cabinet. You can see the impact of this on France with all the
power plants that have been built. This programme was intended to ensure the selfsufficiency of France in energy matters. This decision created 2 major changes in our
region. First of all the Flammanville NPP was built and established and then La Hage
was adapted. Everything, which has to do with the construction, investment and
operation periods, is reflected in the graph.
For the past 40 years we have been exploiting nuclear energy. After the iron mine
closed, the population had fallen to 7.000 or 8.000 people. It was almost a village, 1.600
people in Flamanville had gone down to 1.100. This was in 1974 and in 1975 the Mayor
learned that Flamaville was a potential site for these two nuclear reactors and
volunteered the site. This was a very controversial decision.
On the 6th of April 1976 the Mayor had a referendum and 65% of the population voted
yes for the establishment of the NPP, so the decision taken by the local authority was
well supported. This is a general background to my story and I am going to show some
slides now which show the impact of these two sites and their relative importance in the
region:
1.
2.
3.
4.
5.
6.
7.
8.

Period of construction. Everything started in 1977 and there is still construction
going on at La Hague.
Economic Impact: Investments in Flammanville and La Hague.
Orders signed by EDF for the plant and COGEMA for the reprocessing plant.
Local economic impact: orders, salaries and taxes.
Impact in 1998: Contracts, salaries and taxes
Exploitation staff: almost 9.000 people working directly for the company or
indirectly for the subcontractors
Areas where the people that work for COGEMA live. Each corresponds to a
canton. The darker zones are more populated than the lighter ones.
Conclusions:

We are very involved, the unions, associations, companies and local politicians. There
are different issues of great importance, such as cases of leukaemia, transport of nuclear
materials, pipes, which are discussed in a practical and down to earth way. This was
achieved after 40 years, it is a very lengthy process.
There are investigations being conducted into the 2 sides. They are both able to meet
our demands for the future. In La Hague there are public enquires going on at the
moment. I think the experiences we have had with the nuclear sector have also been
applied in the context of the establishment of the university campus at Cheburg.
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So whether from the technological or the human point of view the experience that we
have had could make us a centre for the question of risk assessment, in other areas
having to do with the environment, food safety, Pharmaceuticals, biological risks; all the
issues that are so topical at the moment and also make the headlines from time to time.
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Mr. Vidal QUADRAS
Vicepresident of the European Parliament
Immediately after my arrival I saw that 7 parliamentary groups were mentioned on the
programme. I discovered that I am the only one here. That just gives you an idea of how
enthusiastic the political groups feel about this sector. I am afraid that I cannot represent
the entire parliament. You were promised 7 and you will have to make it with one. So
we can do various things: I can speak 7 times as long as I was planing to or we can
divide the time by seven and I think that I am going to do the later.
Over the course of these two days you have been discussing various different aspects of
the nuclear industry. You have been talking about technical, social and economic
aspects, safety, infrastructure and it is not my intention to repeat things that have
already been said by very authoritative individuals, even though I did work as a
scientific researcher in the area of environmental radioactivity. And obviously that
includes nuclear installations. I worked on evaluation projects and studies on the
distribution and propagation of artificial radionuclides in the environment. Since 1989 I
have decided to dedicate myself to politics and I have been out of this field since then.
I would like to dwell on a few largely political issues. Perhaps I could give you some
personal impressions, not with regard to what I think you should do, because you know
better than anybody what is appropriated for you and for the municipalities you
represent, but perhaps I could give you a few impressions, just a few notions that you
might find useful.
I would like by beginning on congratulating you on this initiative. You are present here
today, you have come together to hold this conference and you represent a range of
municipalities linked by this common thread. You are all nuclear municipalities and this
is an excellent initiative and I would encourage you to continue with this type of
meeting held at international level because not only, I think, in counties where you
already exist as an association should you go on working and go on with your plans, but
also you should be extending this sort of structure to all the countries in the EU which
include nuclear municipalities. I think it is an excellent initiative and I would truly
encourage you to extend your work.
There are associations in Spain, Sweden and France and these should be extended to
other member states of the EU. Perhaps we could even end up with an across the board
cover in the EU. This would constitute an excellent tool for the public policy debate.
And I should do all that I can to help you in these efforts. I feel that you should intensify
your contacts, interaction, dialog, and mutual knowledge of other strands. In
parliaments, not only European Parliaments, but also national Parliaments too, with
governments, with civil societies, with NGOs. You should try to conduct this sort of
contacts, sometimes there are partial failures, such as what has happened this afternoon,
but you should try to continue with these contacts in a straightforward way.
I think the energy production industry has always suffered from something and that is
from the fact that it has complexes so to speak. Very frequently it has tried to be too
discreet, has try to go unnoticed and it has been thought that this would help to
eliminate problems. I do not think really agree with this, in fact I think that the contrary
is the case. I think that you should try to be extremely feasible, you should try to interact

— 245 —

boldly, frankly, intensively and openly with national parliaments, with the EU
Parliament, with regional governments, with NGOs and you should do this without any
fear or complex at all. Obviously I am not suggesting that you should behave
arrogantly, I am simply suggesting that you should carry out this sort of activity without
any kind of fear or complex. I think that you should make clear what your ideas, needs
and requirements are. I do not think thai you should no feel shy about this. This is
something that I feel that should be done and I urge you to do it.
Another idea I should like to leave you with is that, 1 have noticed from what i have
read, and forgive me for saying this, but I think that people seem rather defeatist in the
room you seem to be regarding yourself as representing an area with a limited life span.
You seem to be regarding to future as constituting some sort of closed subject, so it is
slightly defeatist. And I do not think that this is necessary either. Without actually
becoming triumphalist or absurd in that sense, I think that you should see your selves as
municipalities which have this essential economic activity, but I do not think that you
should see the limits on this activities as being fixed and stoned. So let's avoid
defeatism because it is contagious and if you appear to be somewhat defeatist, then
decision-makers will catch this mindset and therefore I would urge you to take heart, and
to avoid a defeatist mentality. The future does exist for your sector and obviously this is
a sector on which so many municipalities depend.
! think that you should set yourselves in two directions: Those municipalities that are
almost entirely dependent on nuclear installations in your localities should attempt
diversification in the medium term and should try to encourage projects and activities,
which would offer some sort of cover and guarantee for the future in case, in the
medium term, the nuclear activity should disappear. So I think that is one direction that
you should pursue without any doubt.
But there are other areas to which you need to lend impetus, which are very worthwhile
and should not be abandoned either. The life span of a nuclear energy efficient plant is
estimated at around 30 to 35 years. However, experience has shown that the appropriate
measures being taken, this life span can be considerable lengthened indeed. So do not
give up on that possibilities, 1 think that you should co-operate with the industry in
question, you should deal with opinion related to this, you should convince
governments that a plant which has functioned with a high degree of safety, security,
excellent productivity record for 25 or 30 years, can with today's technology see its life
span extended by 15, 20 or even 25 years. The extension of the life span of these
facilities is something that you should believe in, and you should also be convincing
decision makers that this sort of extension of the life span of plants is economical,
socially beneficial and environmentally highly worthwhile, because when a plant is
amortised it is spectacularly economically worthwhile, extremely competitive, not as
extraordinarily competitive in relation to any other kind of production. So 1 would
suggest that you work along this line.
Without any doubt there are other possibilities, other options, about which one might be
more or less optimistic, but there is a new generation of reactors which is under study.
Considerable resources are being devoted by the industry to this research and it has not
borne fruit yet, but we are very close io achieving a result. A new generation of reactors
is another area for hope for the future, for these municipalities. For example, the
European water pressure reactor might be able to extend the source of wealth that you
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have been actually able to create and benefit from over a great deal of time, and you
might be able to extend it further.
European industry is obviously subject to attack. There are political groups with a
different view of things and it would have might been worthwhile to hear these
criticisms here today. Some of them are sensible than others. Unfortunately it was not
possible, but despite this criticisms that of course should be borne in mind and analysed,
because occasionally they are well intentioned and sensible, but despite all that there are
great many positive aspects. There are environmental advantage costs both internal and
external. The independence of energy supply for each member state within the union. If
you think just in terms of dependence on external sources, it is 50% at present and it is
going to go up, and I think that that is something that plays very much to your
advantage.
So just summing up, I would just to emphasise that this conference constitutes an
excellent initiative, you should continue along the same lines, intensify your efforts,
make yourself more visible, broaden your field of activity, divest yourself of any
defeatist mentality because such things are contagious, you should concentrate on the
positive aspects of the nuclear industry which are numerous and you should loose your
fears in the face of the future, take appropriate precautions. This are just a few ideas that
I wanted to lay before you as a representative of a political group in the European
Parliament.
Do not allow yourselves to be disheartened by comments that are made in electoral
campaigns that are going on in certain countries that all nuclear plants will be closed
within 15 years and things to that effect. As you know, politicians are very short-termist
and obviously they make promises. When I hear promises that are made about what is
going to happen in 15 years time I know that they are day dreaming. A promise made
by an active politician with respect to undertakings to take place 15 ahead should be
treated with caution. It is not the same thing to talk about the future as it is to talk about
the present. And what happens if their promises involve announcing to people as well
that there is not going to be any energy left? Obviously they are in favour of quality of
life.
So these are the ideas that I wanted to put before you. I wish you all the success in your
future work, I think that what you are doing is highly meritorious. I would like to offer
my help to you from the European Parliament in the short, medium and long term and I
would like to thank you for your attention.
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CONCLUSIONS
Mr. Mariano VILA DE ABADAL SERRA
General Secretary of AMAC, Spain
Let's conclude our session. We have been here now for two days discussing things and
hearing great many things as Phillip has said. We organised this in order to ensure for
the first time a degree of dialog between municipalities. Municipality to municipality
we have tried to have an overview of the nuclear municipalities of Europe and I think
that we have managed to do this. Our idea was having a glimpse of the future of the
nuclear industry from the point of view of the bodies, institutions and municipalities,
which have a closer glimpse at what is likely to happen.
I think there is a positive rather optimistic message from the European institutions and
the bodies that represent companies and other sectors. The idea is that one day common
sense will come to the fore and therefore, what is going on will no longer be going on.
We are looking at a clean energy source and we do not have any alternatives. We do not
know what will happen to this 35% of Europe's power that is nuclear, where will all this
energy come from once the plants have been closed down.
We are all concerned and anxious about our future and all the mayors and all the local
representatives who have taken the floor over the last two days have said this: we have
talked about decisions just by the fact that politicians do not always make the
appropriate decisions or any decisions at all, sometimes they do not even turn up. They
refuse to tackle the issue, they refuse to take it seriously because it is a subject which
has a high political cost. Whereas the municipalities themselves continue to emphasise
the points that we noticed in our first meeting in 1993: transparency, participation of the
local authorities, decision making and the economic development surrounding nuclear
facilities are all required to solve the situation. We have been working on this for 6
years and now we have set up a European group.
From now on we shall continue working along this lines, we should be working
alongside the European authorities to try to ensure transparency, to try to help to ensure
the co-operation in changing procedures, in so far as it is possible, to facilitate the
participation of the local authorities and the public in the decision making process.
We should also be emphasising to the European authorities that they should establish
systems that will encourage development and which will compensate for the closures
that are taking place, because undoubtedly certain closures will take place and there will
be negative effects around these plants. So I would like to emphasise this 'to the
European authorities. We need to find systems and types of aid to compensate for these
negative effects. So, that is the immediate future.
In the GMF we shall be working on certain short term policies in an attempt to force the
debate with the European authorities and we shall be trying to come forward with
specific proposals for the future. I hope that what we are proposing is possible, we hope
that the nuclear sphere understand that the municipalities represent the day to day life of
the nuclear industry, we are the ones who are actually dedramatising the situation and
we hope that we shall be accepted as appropriate partners. We hope that our aims shall
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be achieved, because they will improve the nuclear situation in Europe and it should
ensure that reason and sense will take its proper role.
So i would like to thank you all very much for this conference. it has been successful
because you were present. I would also like to thank all the speakers and the efforts that
they have made in participating. I would like to thank the translation service from the
European Commission for their work and efficiency and I would like to ask for a round
of applause for all those who have worked towards the organisation of this conference.
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1. Summary of the Conference Proceedings
Councillor Simpson, Copeland Borough Council
"Local,Democracies and ftuclear Power Plants"
Brussels. 2-3 February 2000
Background
The Conference was organised by "GMF" (Group of European Municipalities with Nuclear
Facilities and their Futures) and was the first of its kind to be held in Europe. One of the
objectives of the GMF is to ensure that European nuclear municipalities take part in existing
discussion forums and decision-making processes in the European Union. Another aim is to
gather and exchange information, in order to improve the knowledge of elected municipal
leaders about nuclear reality in Europe, its safety and its future.
The Conference attracted more than 250 attendees, with particularly strong representation
from Spain and Sweden. Robin Simpson (Leader, Copeland Borough Council) and Geoff
Blackwell (Mayor, Copeland Borough Council) were the only municipal representatives from
the UK. They were subsequently elected as the UK representatives on the GMF Executive
Committee.
Opening Session
Carlos Westendorp, Chairman of the European Parliament's Industry Committee,
emphasised that the reality of having to deal with nuclear plants was the concern of MEPs and
local leaders alike. He encouraged delegates to use the forum of the European Parliament in
order to make their views known and promised that MEPs would assist wherever they could.
Frangois Lamoureux, Director General of Commission's Transport and Energy DG,
explained that Commission President Romano Prodi was to initiate a debate on all energy
sources in the European Union in the context of enlargement and the environment but in a
dispassionate and realistic way, recognising that each source has its own advantages and
disadvantages. Nuclear energy would be part of that review. The Commission would consult
widely and expected to put forward its recommendations for future strategies by the end of the
year. Luis Echavarri, Director General of the OECD's Nuclear Energy Agency, said that
environmental impact was only one aspect of sustainable development and that economic and
social factors also had to be taken into account. The NEA was currently analysing how all
factors should be balanced and was focussing on how nuclear energy fitted in. He referred to
nuclear's outstanding record in the OECD but also pointed out the need for real solutions to
the final disposal of waste. He recognised the importance of local communities ("civil
society") and said that the OECD was trying to integrate them into their work. Mr
Domaratzki, Deputy Director General at the International Atomic Energy Agency said he
recognised that the "real world" was in the regions and municipalities and that this had to be
addressed.
Local Impacts of Nuclear Installations - Local and Political
Torsten Carlsson, President ofKSO in Sweden, said that a study carried out jointly by the 5
municipalities represented in KSO had concluded that a nuclear phase-out in Sweden by 2005
would result in a total of 8000 lost jobs, with significant local consequences in what were
sparsely populated areas, certainly more devastating than national studies had previously
shown. If the stations were allowed to have a 40-year life-span then the local impact would
be spread out over time and therefore easier to deal with. Daniel Joffroy, President of
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AACICEN in France, said that the nuclear industry In France employs around 100.000
people. Taxes on energy go to municipalities, for cxznipk around 7% on the output of a 3300
MW reactor. For waste storage, aid is given directly to the local communities (60M FF to the
local area). Post-construction the plant operator (EDF) has to pay 50% of the costs for re~
employment, which ceases once new jobs are established. No payments are envisaged on
reactor closure. ARCICEN wants to defend the interests of the local communities and ensure
that the State and ED.F fulfil the promises njade to them before construction commenced
Gabriel Ruiz del Oimo, President of AMAC, Spam introduced AMAC which was instituted
in 1990 and currently represents 66 municipalities with 75,000 people, mainly m rural scenic
areas. It is neither pro nor anti-nuclear but seeks solutions to Government decisions on
nuclear reactor operation and aims to guarantee the safety of the people living nearby.
Emergency protection plans and road mfrastnacture improvements are examples of what the
group has achieved. AMAC would like to consolidate institutional relationships and
considers that good progress has been made to date. It wants to ensure that plans exist to cater
for post-construction consequences eg loss of jobs. Storage of nuclear waste is not
specifically regulated in Spam nor is any role foreseen for local authorities or the public.
There is no consensus on a waste strategy arid a decision on that has now been postponed until
2010, Municipalities are very concerned about nuclear plants becoming de facto waste
storage sites and it has become a matter of urgent public interest. AMAC decided to promote
the idea of forging links across Europe, particularly in view of the feet that many decisions are
now taken at EU level GMF arose from this, with participation from Spain, Sweden.
Germany and France. Issues such as the possible effects of liberalisation (eg staff reductions)
have to be dealt with, as well as closure of nuclear plants, planned or premature, where there
is seemingly a lack of will to plan for the consequences of these situations.
Local Impact of Nuclear Installations - Technical a»d Planning
Jo Dersifi, President of Chamber of Commerce, Dunkerque, France explained how there
were no regrets locally about the presence of Graveiines, Europe's largest nuclear power
station. The establishment of an Industry and Nuclear Maintenance Club has brought twoway benefits for the industry and local businesses alike. EDF was asked to provide
opportunities for local companies via its own export areas, and this has benefited 20-30
companies, It has also made available a specialist in international relations in order to attract
inward investment into the area, which has drawn in companies .from the US and Japan,
Altogether the EDF experience has created a good atmosphere locally.. Philip Moding,
General Secretary a/KSO, Sweden, referred to the increasing gap between the grass-roots in
municipalities and the decision-makers at EU and global level and to the need to find better
ways to communicate between them. There was also the added complexity of companies'
cross-border activities which made it increasingly hard to determine who to approach. He
considered that current nuclear energy politics were like a "fog" and he called for harmonised
standards, common and fair conditions, environmental impact statements for every reactor
closure (not done for Barseback). He also proposed that the Committee of the Regions should
be used more than it is, as the entry point into the Institutions in the EU. Ana YuncaL
Director of Economic Development, AMAC, Spain presented an overview ofstudi.es carried
out on the economic and employment impact of operation and closure of nuclear facilities in
rural areas. Within AMAC's municipalities the public perceived that the nuclear plants had
positive effects. She called for the establishment of a Committee comprising local
representatives and operators as well as institutional decision-makers, a contract between
municipalities, operators and governments to identify responsibilities and funding, and a
common socio-economic programme to prioritise objectives. Mr Lietz, Mayor of Lublin,
Germany described the decommissioning of Greifswald from the perspective of the local
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community. Although the costs (6 Bn DM) were being met by the State, the local community
had lost the benefit of local taxes and fees. Social impact had been considerable, with young
and highly trained people leaving the area, which in turn had had a negative effect on
attracting new businesses and the area's social structure. The decommissioning decision was
taken too suddenly, leaving no time to plan properly in advance and no communication with
the local region. A Working Group had been established for site regeneration but it had no
budget to finance development programmes.
Nuclear Waste Management
Krister Hallberg, Project Leader Oskarshamn, Sweden stressed that the old strategy of
"Decide, Announce, Defend" had to end as it only led to distrust. The public did not see
themselves as an empty bucket, waiting to be filled up with information but wanted to have
access to several sources of information. Above all they wanted to participate and they had be
addressed. There was a need for joint development of the basis for a decision, involving local
politicians and securing public engagement. Environmental groups did give valuable
contribution, although they often preferred to work outside the main circle. Mr Tamborini,
ANDRA, France said that successive crises had actually helped the process in France,
resulting in 1990 in the setting up of a Commission to determine nuclear waste strategy. The
key conclusions of the process were the need for: responsibility (dispose of own waste at
home and do not leave it for future generations to sort out), transparency (put an end to the
unjustified culture of secrecy) and democracy (the public demands participation and needs
more information). The ultimate decision will be for Parliament to take, in 2006. Bedrich
Mozor, Head of PR/or Dukovany, CEZ, Czech Republic explained how PR activities at
Dukovany were targeted at various groups, including mayors, the media, schools, churches
and hobby groups. The site information centre receives 30,000 visitors yearly and has drawn
from experiences in France and Germany. Public acceptance in the local area has increased to
80% who are positive or quite positive (up from 50% in 1995). The national figure is 50%.
He said it was recognised that in the future the approach had to be broadened out, beyond the
local and national areas. Derek Taylor, Head of Unitfor Nuclear Safety, Regulation and
Radioactive Waste Management, DG Environment, European Commission described the
situation for radioactive waste management. The picture is bleak in the Former Soviet Union
but at least there is acceptance that there is a problem. The situation in Central and Eastern
Europe is better but suffers from too little investment to address it. All CEEC countries have
at least one problem area. The Czech Republic is the most advanced whilst Lithuania has no
disposal facilities at all In the EU there are also past legacies which have to be cleaned up
(eg Dounreay shaft). No disposal route for HLW has yet been identified although significant
progress is being made in France and Finland towards a decision. The EU can afford to
address the problem and benefits from a better safety culture and environmental awareness.
Public acceptance is critical in all 3 regions arid the future depends on involving them.
Environmental Impact Assessments play a crucial role at EU level.
Territorial Experiences on Nuclear Vision
Roland Lauer, Mayor ofObrigheim, Germany spoke from the perspective of an area which
is threatened with reactor closure and stressed the desire to create jobs, irrespective of what
happened to the reactor themselves. He did however emphasise that the council opposed the
nuclear phase-out in Germany and wanted to push for continued operation at Obrigheim. He
referred to nuclear waste as a political rather than a technical problem, with the priority being
now to give information and be public about it. He was convinced that every area had to fight
its comer whilst making the most of exchanging experiences and information. He considered
that GMF was a significant step in the right direction. The presentation by Roland Palmqvist
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and Pi& Aimstmm, Sweden, referred to the 1000 total job losses which the Barseback closure
will causa and the fact that local social democrats, taking a position against their national
party line, have been agakist premature closure. They lamented the fact that the national
government h&& no! taken any practical action to niitigate the effects of the closure. The KSO
municipalities felt very isolated. This was why they believed that the voice of GMF had to be
heard since it would impact on Europe's future energy production. Barseback closure would
double CQ2 emissions in Sweden; in feet Sweden had already started to import electricity as a
result, from Danish coal-&ed power stations. Josep Cesielinou, Mayor of Vandeiias, Spam,
ran through what had happened to the local area since the closure of the Vandellos reactor in
1990, The loss of 450 jobs had been partially offset by the creation of 250 jobs for the first
phase of decoismissioaiiig. He stressed the need to move away from the monoculture which
had been created and towards diversity, with new job creation. This however required
external funding and the active paiticipation of the EU in sectoral axeas in order to encourage
the right development. JL Mandos, Mayor of Borsele, Netherlands said that the announced
closure of Borsete in 2004 was a political decision which was being fought but which
appeared to be final. Employees would seek jobs elsewhere, the best would leave early,
which would not produce a motivating atmosphere. The loss of a total of 600 jobs would be a
severe blow to the area. He called for politicians to accept the practical consequences of
purely political decisions rather than leaving the local area unsupported. Patrick Fauchon,
M^y&r of Fi&mm&nvitte said that tax revenue from Cogeraa and EDF in 1998 amounted to
486SM FF and that after 40 years of nuclear operations on the peninsula people were proud to
belong to the area. University and technology links were prevalent and there was a good
ambience amongst the operational and services sectors.
MEFs Rmnd Table
Qu&dr&s M&mg PPES Spain was the only MEP to appear at the round table and
delegates were clearly angry and disappointed at the lack of interest of the six other MEPs
who had been scheduled to come. Vidal Quadras called his colleagues "rude" and "unwilling
to fece the truth". He complimented the organisers on the event, which he said was an
excellent initiative and gave them every encouragement. He suggested thai the GMF group
should make itself visible and ensure that ideas axe placed in the public arena. If it proved
impossible to turn around decisions on premature closure he fully supported the idea of
pressing for compensation, and said he would be willing to take a specific initiative if

Mr Mans VH&D'Ah&dal, General Secretary qfAMAC, concluded the conference by saying
that GMF would work alongside the EU Institutions and if necessary push for compensation
systems to be established to help improve local circumstances. He said that GMF would
generate debate arid put forward specific proposals for the future. Municipalities had a key
role to play - having nuclear facilities in their local area was their day-to-day life and it was
up to them all to de-dramatise the situation in order to promote rational debate.

european atomic forum
Report on "Local Democracies and Nuclear Power Plants"
Two-day meeting in Brussels, 2-3 February 2000
Organised by GMF, the Group of European Municipalities with Nuclear Facilities
and their Futures,
Hosted by the European Commission and sponsored by CSN, Spain's Nuclear Safety
Council
European local authorities threatened with nuclear power plant closures have been urged to
fight long and hard to counter the damaging economic effects of such shut-downs on their
communities.
The call was issued during the closing stages of a two-day conference in Brussels
organised by GMF, the Group of European Municipalities with Nuclear Facilities and their
Futures. GMF aims to ensure that the voice of Europe's nuclear municipalities is heard in
key discussion groups and in the EU decision-making process.
The climax of the meeting was an address by Spanish MEP Alejo Vidal-Quadras Roca,
Vice President of the European Parliament, in which he congratulated the organisers on
their initiative and urged them to extend their movement to include additional European
states, become much more visible and avoid a defeatist attitude.
He told the gathering of more than 300 delegates - many of them from Sweden, Germany,
Spain and the UK - that they should not look at the future pessimistically, but view
themselves as a municipalities with an essential economic activity on their territories.
Mr. Vidal-Quadras suggested a range of options open to the local authorities involved.
Attempts should be made to convince governments that plants that have worked well and
safely could have their lifetimes extended, and that such extensions were economically and
socially beneficial and environmentally worthwhile. The construction of new generation
reactors, notably the European Pressurised Water Reactor (EPR), was another option. He
said: "The EPR, for example, might be able to extend the source of wealth that we have
been able to create and benefit from over a great deal of time, and you might be able to
extend it further." A further avenue that could be pursued in the medium term by
authorities almost entirely dependent on nuclear installations was diversification into other
economic activities, in order to create some sort of guarantee for the future.
Mr. Vidal-Quadras said he would personally support GMF's efforts to get their message
across to the European institutions and the parliament.
The final phase of the conference was marred by the fact that Mr. Vidal-Quadras was the
only MEP to turn up for a round table debate that was due to involve members of the
parliament's Energy Commission. Seven MEPs were named in the programme, four said
shortly before the conference started that they would not be able to attend, and two
announced at short notice that they would not be present. The conference organisers were
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clearly angered by the poor turn-out, and Mr. Vidal-Quadras said he would point this out to
the MEPs concerned.
The European Commission, on the other hand, participated fuliy in the event. One of the
first speakers was Francois Lamoureux, head of the new Directorate General for transport
and energy.
He said the Commission would be putting forward proposals before the end of this year
after initiating a wide-ranging and "dispassionate" debate on the role of each energy source
in the new context created by the EU enlargement process and Kyoto-related
environmental constraints.
"We are now at a turning point because we have to make certain choices with respect to
investment," said Mr. Lamoureux. Although it was difficult to speak calmly and
unemotionally about the nuclear industry, he said the Commission had a duty to put
forward proposals, and those choices should be made against the most unemotional
background possible. Problems and fears may have been associated with nuclear energy,
but from an economic point of view there had always been advantages.
"The interests of the industry have also got to be taken into account, along with the
challenge the EU faces in respecting the Kyoto agreement," he said. It was important for
the EU not to be dependent too heavily on certain sources of energy. "Some may make the
point that coal is freely and widely available, but there are other problems with it. Some
may say that gas is the future, but from a geo-political point of view, these are sources that
are not necessarily secure. We have to look at the matter in a dispassionate way, taking into
account ail the realities."
Regarding CO2 reductions, Mr. Lamoureux said these would not be possible by "juggling"
with different sources of energy, due to the fact, that the transport sector was the main
energy consumer.
On nuclear safety, he said this had been an "opaque" area in the past and "not at all
transparent". However, the world had changed, and it was now possible to deal with the
matter in a transparent way.
Of nuclear in general, Mr. Lamoureux said: "There are fears with respect to this sector, but
beyond those fears, we have to realise that this form of energy has certain advantages competitiveness, security of supply and respect for the environment."
The GMF wants the EU to come up with a precise and concrete energy policy covering the
future of nuclear power. The organisation is also calling for common EU rules to be
adopted on how and when environmental impact studies (EI.S) should be conducted
Should the studies, for instance, also be carried out into plans for nuclear plant closures7 in
addition, the GMF is seeking a formal framework in which local authorities could interact
with EU politicians who have special responsibility for regional matters.
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Mr. Philip Moding, General Secretary of KSO, which represents Sweden's nuclear
municipalities, proposed a special European network as a way of closing the growing gap
between those who take a bird's eye, multi-national view of Europe and others who deal
with matters at the grass root level.
Another KSO speaker, the organisation's President, Torsten Carlsson, gave some figures
showing what the level of job losses would be in the event of a complete nuclear phase-out
in Sweden. In the event of a phase-out by 2005, 4,000 people directly employed by the
plants would be out of work, another 2,000 involved in sub-contract work would be
unemployed, and a further 2,000 job losses would occur because of the impact of the
closures on other sectors, such as shops, schools and restaurants. Mr. Carlsson pointed out
that if the closures were to take place only after each plant had come to the end of its 40year lifespan, the shut-downs would occur over a period between 2012 and 2025. This
would enable the five municipalities concerned to be better prepared.
Roland Palmqvist, local mayor of the district in which Barseback is situated, said the
closure of unit 1 at the end of November was a hard blow not only for the employees, but
also for his municipality and the region as a whole. It was reasonable for his local authority
to present requirements to the government. Ministers had promised support, but had so far
done so in an "evasive" manner. Mr. Palmqvist said it was now up to the government,
during continuing discussions, to either show some understanding or display a tough and
cold approach.
A French delegate complained of the lack of government support provided to the areas
affected by the Brennelis and Superphenix closures. "We have to act now, so that these
losses do not occur again," he said.
The GMF meeting included contributions from mayors whose areas had been, or could be,
affected by plant closures. There were also presentations covering .the industrial, regulatory
and waste management aspects of the issue.
Giving the industry perspective, the FORATOM Secretary General, Dr. Wolf-J. SchmidtKiister, said phase-outs would cast a grim shadow not only at local and national level. "At
the European regional level, any future decline in the contribution of nuclear energy to
Europe's energy supply will have serious implications for strategic energy policy and
environmental targets," he said. "The EU currently depends on external sources for 50% of
its energy supply, and this figure is expected to rise to 70% by 2020. With reduced reliance
on nuclear, that percentage would increase still further, and the EU would find it all the
more difficult to meet its Kyoto commitments.
"Events in Sweden and Germany have shown that a phase-out is no easy matter. There is
the issue of compensation to be addressed, along with a range of legal and commercial
questions previously unforeseen and unanswered."
FORATOM has established a good working relationship with GMF, and will be
following its activities closely in the future, providing support as and when necessary.
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COM4-008
Brussels, 8 June 1998
RESOLUTION
of the Committee of the Regions of 14 May 1998 on Nuclear Safety and Local/Regional
Democracy
The Committee of the Regions
HAVING REGARD TO the final declaration of the European Conference on Nuclear
Safety and Local/Regional Democracy held in Gothenburg on 24, 25 and 26 June 1997;
HAVING REGARD TO its decisions on 10 December 1997 and 18 February 1998
instructing Commission 4 (Spatial Planning, Urban Issues, Energy, the Environment) to
draw up a resolution on the final declaration of the European Conference on Nuclear
Safety and Local/Regional Democracy held in Gothenburg on 24, 25 and 26 June 1997;
HAVING REGARD TO the draft resolution (CdR 423/97 rev 2) adopted by Commission
4 at its meeting on 12 December 1997 (rapporteur: Mr Soulsby);
has adopted by majority the following resolution at its 23rd plenary session on 13-14 May 1998
(meeting of 14 May);
1. The Committee of the Regions, having heard the evidence, without taking a position for or
against nuclear energy, are convinced that there are legitimate and serious concerns about public
health because of the environmental radiation which is caused by radioactive fall-out from
nuclear accidents, and which can be caused by the processes of nuclear power generation,
discharges from nuclear waste storage, processing and reprocessing of nuclear fuel.
2. The Committee of the Regions supports the precautionary principle which should guide
decision making, because it takes account of the needs of future generations.
3. The Committee of the Regions endorses the requirements of the Rio Declaration covering
participation in environmental decisions and information on the environment including
hazardous materials which established that:" Environmental issues are best handled with the participation of
all concerned citizens, at the relevant level. At the national level,
each individual shall have appropriate access to information
concerning the environment that is held by public authorities,
including information on hazardous material and activities in their
communities, and the opportunity to participate in decision-making
processes."
4. The Committee of the Regions believes that there is an urgent need to strengthen democratic
and participatory processes for planning and operating nuclear facilities so as to involve all
concerned social groups at the local, regional, national and international levels. In order to give
this effect, the opinions of local and regional authorities should be fully taken into account. To
achieve this the following requirements will need to be met:
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A) Transparency
All available information and proposals relating to the siting, construction, operation and
decommissioning of nuclear facilities should be detailed, accurate reliable and openly presented
by both operators and regulatory authorities to the local and regional authorities concerned,
including authorities in neighbouring countries and those affected by the transportation of
radioactive materials.
B) Participation
The decision-making process for the siting of nuclear facilities as well as for nuclear waste
management and disposal sites should involve local and all other citizens concerned. The local or
regional authority should be given the final decision on whether a facility should be accepted or
not. The decision should be based on the best available information. Power plants and waste
management facilities must be subject to an Environmental Impact Assessment, which, if
correctly utilized, offers the possibility of public information, increased participation and the
consideration of alternatives.
C) Financial support
Actual and potentially affected authorities should receive financial .support from central
government and/or the operator or operators of the nuclear facilities, thus enabling them to
properly participate in decision-making processes relating to nuclear facilities (an expression
intended throughout this resolution to include nuclear waste management and disposal sites.)
D) Economic Assessment
The siting and construction of new facilities should be subjected to regional economic
assessment and draft development plans for public comment. Future and existing facilities
should be measured against employment and economic criteria which take into account the need
to avoid excessive industrial and social dependence on the facility, making its closure difficult.
The local and regional economic damage that will be caused by the closure of nuclear power
plants approaching the end of their useful life should be avoided, for example by replacing these
with thermal or electrical power plants that use renewable sources. This would capitalise upon
the skills and experience of the staff in the thermo-nuclear plants.
5. The Committee of the Regions believes that consideration should be given to the creation of
local liaison arrangements which are broadly based and involve representatives from; local and
regional authorities, social networks, operators and regulators of nuclear facilities and other
specially concerned groups, such as citizens associations, environmental NGOs and medical
scientists, which should provide a suitable forum for public participation if placed on an
independent statutory basis. Their primary duty should be watching over the safety measures at
nuclear facilities, gathering the relevant information, informing the public about safety issues and
taking part in emergency planning.
6. Such committees would be accountable to the local and regional authorities. Other democratic
forms like local, regional or national referendums should be organized to enable people to
express their opinion on plans for existing or future nuclear facilities
7. At the international level the Committee of the Regions recognizes that rights to information
and participation should be implemented under the proposed ECE Convention with a right of
cheap administrative appeal and access to a higher judicial review process.
8. The Committee of the Regions considers that there is a need for improved coordination of
European organizations concerned with nuclear safety. The procedures adopted should guarantee
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the effective control and safety of nuclear installations in the member states of the Council of
Europe in an impartial way with full independence from energy producers.
9. The Committee of the Regions confirms that within the European Union nuclear policy should
be compatible with the overall principles of environmental and health policies and ensure
freedom of access to environmental information by amending the current directive governing
such access to ensure that nuclear utilities are not exempt, that health and safety information is
included and exemptions from access are narrowed.
10. The Committee of the Regions believes that transfrontier cooperation between national and
regional authorities and local liaison committees is essential to protect their populations against
nuclear risks and damage caused by nuclear emissions and to ensure that people living near the
border have the necessary access to information; and recognizes the problems facing central and
eastern Europe arising from the upgrading of the safety of outmoded reactors; and considers that
whilst current emphasis lies on technological improvements and development of legislation on
nuclear activities, there is also an urgent need to develop democratic participatory processes for
decision-making on future energy alternatives;
11. The Committee of the Regions considers that many of the issues relating to the consideration
of proposals for disposal of radioactive waste are complex and not subject to widespread public
understanding and for this reason believes that it is crucial to ensure access to all relevant
information to the public, to involve local and regional authorities and the public in decisionmaking and to seek public confidence in the principles that govern the safety of repositories and
in waste management programmes.
12. The Committee of the Regions acknowledges that future safety issues will relate to the
closure and decommissioning of nuclear facilities. For local and regional authorities this problem
will create potential safety hazards, job losses and the loss of tax revenues with possible
recession in local business activities. The principle of transparency access to information and
public participation in decision making is made ever more essential in these circumstances.
Brussels, 14 May 1998.
The President
ofthe
Committee of the Regions
Manfred Dammeyer

The Secretary-General
ofthe
Committee of the Regions
Dietrich Pause
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NUCLEAR POWER AND SUSTAINABLE DEVELOPMENT
Mr. Stig Sandklef
President Vattenfall Fuel
SE-162 87 STOCKHOLM

INTRODUCTION
Nuclear Power is a new, innovative technology for energy production, seen in the
longer historic perspective. Nuclear technology has a large potential for further development
and use in new applications. To achieve this potential the industry needs to develop the
arguments to convince policy makers and the general public that nuclear power is a real
alternative as part of a sustainable energy system.
This paper examines the basic concept of sustainable development and gives a quality
review of the most important factors and requirements, which have to be met to quality
nuclear power as sustainable.
This paper intends to demonstrate that it is not only in minimising greenhouse gas
emissions that nuclear power is a sustainable technology, also with respect to land use, fuel
availability waste disposal, recycling and use of limited economic resources arguments can
be developed in favour of nuclear power as a long term sustainable technology.

SUSTAINABLE DEVELOPMENT
World population is projected to grow to 10 billion people in 2050. Most of this growth
will occur in developing countries where the future generations have a right to improve their
quality of life, have enough food, clean water, clean air and an environment which is not
polluted to the extent it is today. Releases of greenhouse gases must be reduced even from
current levels to avoid climate change. Developing countries will suffer disproportionately
from the affects of climate change, as it will cause problems in basic areas such as their
ability to grow enough food to take care of their growing population.
Agenda 21, adopted at the Rio Conference on the Environment and Development in 1992
notes that "energy is essential to economic and social development and improved quality of
life.etc. All energy sources will be needed to use in ways that respect the atmosphere, human
health and the environment."

Preparing the Ground for Renewal of Nuclear Power, edited by
Kursunoglu el al. Kluwer Academic / Plenum Publishers. New York 1999.
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We all realise that these prospects pose enormous challenges on sustainable development
and particularly on the systems for energy production, distribution and use that will be
needed in the future. We need to examine the requireirients for future energy systems in this
context and within the concept of sustainable development. In 1987 the Brundtland
Commission gave the generally accepted definition of sustainable development as follows:
"Development that meets the needs and aspirations of the present generation without
compromising the ability of future generations to meet their own needs"
When measuring sustainabiiity for energy production against this principle the following
factors should be considered:
Fuel availability and use
Land use
Environmental effects of waste disposal
Recycling possibilities
Availability and competitiveness, including external and social costs
Climate change
Let us examine these factors applied to nuclear energy:

FUEL AVAILABILITY
Uranium is the basis for nuclear fuel, There are abundant reserves available and they
have no other constructive use. The natural biological cycles rely on hydrogen, oxygen,
carbon and nitrogen. The use of uranium does not interfere with any of these natural cycles
and therefore leaves these valuable resources for other uses. Today estimated reserves of
uranium equal about 250 years of consumption, with recycling of uranium and plutonium
this figure can be extended to 10,000 years.

There are known and estimated additional reserves of uranium which would extend this
figure even further allowing for significant increases in nuclear programmes and still
maintain, what is in practice an unlimited fuel resource base.
Table 1. Fuel Availability. Estimated Uranium reserves

Catesorv
Stocks
Weapons materials
Known in cround
Estimated in ground
Estimated in
phosphates
Sea water

Mio tU

Years of present consumption

0.2
0.6
4.5
11

3

1")

9
70
170
340

4 000

60 000
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We can conclude from these figures that uranium availability does not restrict the use of
nuclear power now or in the longer term even with significant increases of nuclear
programs. Even if costs for uranium would increase by a factor of 10 it would still be less
expensive than any of the competing fuels.
Uranium is found in abundance in a nurftber of politically stable countries such as
Canada and Australia. Trade with uranium producers is very stable, and most European
utilities have long term contracts with very little price fluctuation, and maintain inventories
of one to three years worth of nuclear fuel, preserving security of supply.
The energy intensity of uranium is beneficial from an environmental point of view:
*
*
*
*

lkg
lkg
lkg
lkg

of
of
of
of

firewood produces about 1 kWh(e).
coal produces 3 kWh(e)
oil produces 4 kWh(e)
uranium produces about 50,000 kWh(e)

The volume of nuclear fuel, its transport, land use, storage and quantity of waste, are all
much smaller than for fossil fuels.
One tonne of uranium produces as much energy as 17.000 tonnes of coal. CO,
equivalent emissions for the entire nuclear fuel cycle - from uranium mining to waste
disposal - range from 10-50 g/kWh which is about the same as for wind power. Comparable
factors for the fossil fuel cycle range from 450 to 1200 g/kWh.
Nuclear power plants can make a future contribution to sustainable development by
burning nuclear weapons material to generate electricity. The incorporation of weapons
material into nuclear fuel in civil reactors will reduce the risks of proliferation and global
security is improved. The material would no longer have weapons potential, because in the
commercial fuel cycle it is mixed with uranium and surveyed by IAEA and in Europe by
EURATOM safe-guards.
The costs of nuclear fuel for an operating nuclear power plant are only about 8 to 12
percent of total generating costs, a minor expense when compared to the 60 percent of the
cost of natural gas in gas fired power plants.

LAND USE
Regarding land use, for comparison purposes a 1000 MW plant was selected. A nuclear
site requires 1-4 km2, a solar or photovoltaic park requires 20-50 km2, a wind field 50-150
km2 and for biomass 4000-6000 km2. Even then a solar or wind park will only have
availability factors ranging between 20-40% while Swedish nuclear plants are averaging
around 78% in 1997.
Apart from the fact that solar and wind can only be used in places where conditions are
favourable and consequently require investments in back up production capacity, the
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enormous land requirements of biomass make its use in a large scale possible only in
countries sparsely populated and with favourable climatic conditions. Many developing
countries simply can not afford to set aside large areas for biomass production when the
highest priority for land use is food production.
There are projections that in 20.50 half of the world's population will live in large cities.
This emphases the need for concentrated energy production systems and in practice the large
scale use of wind, solar and biomass for the energy needs of these large cities are ruied out.
Large-scale use of biomass wili be restricted to countries where climate and iow population
density allow the extensive land requirements (Sweden, Canada, Russia and a few more).
The fact that nuclear energy requires a minimum of land will be a strong factor in favour of
nuclear power in the future.

ENVIRONMENTAL EFFECTS OF WASTE DISPOSAL
A comparison of the amounts of 'waste generated by the operation of 1000 MW-nuclear
and coal fired power plants results in the following figures:
7.000 tons of coals are need per day or about five trains loads. The nuclear plant will
use about 80 kg of uranium per day. Even with sophisticated clean coal technology the coal
plant will emit per year about
*
*
*
*

900 tons of SO,
4500 tons of NOX
6.5 million ton of CO,
400 tons of various heavy metals including arsenic and mercury.

The nuclear plant will produce about 20 tons of spent fuel per year. The industry always
works to contain any radiation, whether in the fuel rod, in the reactor during operation, or in
an engineered barrier system for waste.
If. throughout the lifetime of an average citizen of an OECD country, all of the
electricity he or she used were to be generated by nuclear fuel, the vitrified high level waste
produced is about the size of a kiwi fruit. Radioactivity decays over time, toxic materials like
heavy nietals last forever.
Waste is generally managed in two ways, it is either contained or dispersed. Because of
the large quantities of fossil fuei waste, such as greenhouse gases, most of this waste is
dispersed directly into the atmosphere because there is no practical alternative. Nuclear
waste quantities are sufficiently small that our industry can to manage its waste through
containment. The principle-disposal options are in surface-based engineered facilities or in
previously mined areas or in deep geological repositories.
In many countries, the industry needs to convince the public and politicians that major
progress in handling, treatment and storage of nuclear waste has been made in recent years.
It is the view of the European nuclear industry that there are no outstanding fechnicat issues
to be solved in the industrial management of radioactive waste. European industry has the
technological iead in this area, as both reprocessing and direct disposal methods have been
demonstrated.
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Economically our waste management programmes should give nuclear a competitive
advantage over other forms of electricity generation. The nuclear industry's waste has
always been accounted for and taken care of. It has never just been released into the air.
An OECD/NEA study which as assessed the costs of waste management concluded that
costs ranged from 0.4 to 1.8 mills per kWh compared with total nuclear generation costs for
new plants, in the same countries, ranging from 28 to 54 mills per kWh. Therefore we can
conclude that waste generation is both minimal and not a determining factor in total
generation costs.
In the UK which was the first country in Europe, using nuclear power, all the
radioactive waste produced from all sources by 2030 will be equivalent in volume to about
three weeks' worth of British garbage. 90 percent of this nuclear-related waste is low-level
waste material, which is only slightly contaminated.
Financial reserves are accumulated for decommissioning and waste storage facilities,
through electricity prices in most European countries, as part of the provisions of the
industry to finance both the handling and treatment of waste as well as the later
decommissioning and dismantling of the nuclear facilities. This practice is based on another
criteria of sustainability: that the people who have benefited from the electricity should also
be responsible for the waste management.
Technically the industry has demonstrated its ability to condition all forms of nuclear
waste for storage and to complete geological repositories needed for the final disposal of
nuclear waste.

RECYCLING POSSIBILITIES
Industry recycling of its spent fuel contributes to waste reduction. Even though spent
fuel from power plants can be safely disposed of. as high level waste, it contains large
amounts of energy. 97 percent of the total volume may be recycled, thereby replacing the
need for a corresponding new production of uranium fuel. By recycling uranium and
plutonium as reactor fuel up to 60 times as much of the energy content can be utilised in fast
neutron reactors. This technology is available and already used on a large scale in some
countries. The industry is also committed to reducing waste volumes by compacting, drying
and burning in incinerators.

AVAILABILITY
Nuclear technology is not only available today and demonstrating its environmental and
cost benefits in many countries, there is also a dynamic development of evolutionary and
new reactor concepts in several countries.
There are 428 reactors, representing 344 774 MWe in operation in the world today and
30 reactors under construction, making nuclear power the third largest electricity generation
technology in the world.
New reactor designs have been or are being developed to meet the needs of future
nuclear power expansion. The EPR (European Pressurised Reactor)' and similar

developments for a European Boiling Water Reactor, the ABWR (Advanced Boiling Water
Reactor) in Japan and the'US and CE 80+ (an advanced pressurised water reactor) in Korea
and the US may serve as examples of a dynamic development.
COMPETITIVENESS
A key factor to achieve sustainable development is the economic use of available
resources including financial resources.
There are risks associated with any industrial activity. There are also risks associated
with a lack of sufficient energy production sources, in the poorest countries 25.000 children
die every day because of a lack of clean water, a problem which could be remedied with
pumps, purification facilities and the energy to operate them. There have been a number of
studies of the comparative risks of electricity production. A recent example by the
OECD/NEA demonstrates that the latent risks of disease or accident from coa! based
electricity generation is 100 times more dangerous than the operation of a light water reactor
in normal conditions.
The full external and social costs of any energy production technology should be taken
into account, thereby including environmental effects for the entire fuel chain and
occupational as wel) as public effects on a local, regional and global scale. Extensive studies
are carried out to quantify these external costs and even if results are still uncertain the
assessments can highlight the basic characteristics of different energy production
technologies. The comprehensive E.xtemE project, carried out by the European Commission
in collaboration with the US Department of Energy examined externalities for complete
energy chains and the results are shown in the following table.
Table 2. Total costs of electricity production in cECU/kWh
Technoloiiv

External cost?

Coai
Oil
Gas
Wind
Hvciro
Nuclear

:.o
1.6
0.36
022
0.22
0.04

Operating, fuel.
financial costs
5.0
4.5
3.5
60
4.5
3.5

Ton
7

6
1

V

6 2
4 ;

The operating and financial costs of the different technologies vary in different countries
depending on. local conditions, assumptions on interest rates etc.
The external costs of nuclear power cover the potential costs of large accidents taking
into account the low probability of such accidents.
In general hydro and natural gas with modern technology and nuclear are very close for
most scenarios counting only operating and financial costs. Taking into account the external
costs given above natural gas and nuclear are the most favourable options.
Estimates of external cost of CO, emissions (climate change effect) are very uncertain
and ranee from 10 to 25 USD/ton coal. Assuming 15 USD/ton coal gives an external cost of
0.5 cECU/kWh for coal and 0.3 cECU/kWh for natural gas (included in table 2). The upper
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value Would increase these figures with more than half. This leaves nuclear power as the
most economic alternative when all costs are taken into consideration.
CLIMATE CHANGE
Up to 75% of the CO2 emissions from human sources in the atmosphere are caused by
the burning of fossil fuels; coal, oil, and gas and the main remaining component is the
deforestation in the large rain forests.
As stated above, the use of nuclear energy results in a release of CO2 equivalents
comparable to those of wind power and orders of magnitude less than the burning of fossil
fuel.
Nuclear energy and hydropower are the only major sources of essentially carbon-free,
economic electricity generation, which could be expanded today at a significant scale.
While our scientific understanding of global warming continues to grow, it is important
to rely increasingly on those sources of electricity which do not contribute any greenhouse
gases to the atmosphere, like renewables and nuclear energy. In the European Union and
other developed areas of the world, continued reliance on electricity must be a key
component of any sustainable development policy. A balanced energy policy, involving the
reduction of fossil fuel use, a focus on energy conservation and efficiency improvements,
and an increasing reliance on non-greenhouse gas emitting energy sources, will lead to fewer
environmental hazards, while maintaining our standard of living.
ENERGY SCENARIOS
Any projection for long term energy use must take into consideration the large
unbalance between industrialised and developing countries of today and the strong driving
forces, both in terms of population growth and demand for improved living conditions. Any
projection for the longer-term future will predict significantly higher figures for energy
consumption.
The World Energy Council/IIASA has recently published scenarios, which are
summarised in table 3.
Table 3. Energy Scenarios until 2050
Unit

Todav

2050

World population

billions

5.7

10

World primary' energy

Gtoe

8.4

20-25

%

90

59-73

Twh

13 000

31000-42 000

17

11-38

24

34-55

Share of fossil fuels
World electricity gen.
Share of nuclear
Carbon dioxide

.%
GT

Emissions
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The scenario with {he lowest emission rate for greenhouse gases (34 GT compared with
to-days 24} does not meet any of the objectives set in Kyoto. In the high nuclear scenario
(38% of 42000 Twh) there is a growth of a factor of 6 while the low nuclear scenario
practically maintains to-days capacity. An increase of nuciear power capacity by a factor of 6
is not in itself enough to reduce climate change. But it must be ciear to everyone that a
significant increase in the use of nuclear energy is a vital part of any long term energy
policy. And it can be done. The industry has the capacity to expand.

CONCLUSIONS
I have demonstrated that nuclear power is in al! aspects a sustainable technology, which
couid serve us in the long term wish minimal environmental effects and at minimum costs to
the society. And the challenge can be met.
But to achieve If we need political leadership, to support and develop the institutional
and legal framework that is the basis for a stable and long-term energy policy. And we need
industry leaders to stand up for nuclear power, to create a new industry culture of openness
and communication with the public that is necessary to get the public acceptance that we
have failed to do so far. The basic facts are all in favour of nuclear power. We should use
them!

! want to acknowledge the valuable help from Linda Gunter, FORATOM and
Carl-Erik Wikdahl, Swedish Atomic f-orum in preparing this paper.
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