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Decommissioning of nuclear plants is guided by three different moral obligations. There is, first, 
the obligation to collect and to preserve the financial, technical and scientific resources necessary for 
the future decommissioning of nuclear power plants. There is, secondly, the obligation of the 
responsible authorities in charge later in the present century to protect dismantling personnel, the 
general public and the environment from excessive risks and, particularly, harmful levels of radiation. 
And, thirdly, we in the present generation and the next one implementing different decommissioning 
programmes are morally responsible for doing it in such a way that future generations of human 
beings are protected. The main purpose of this paper is to discuss some ethical questions in connection 
with the third type of obligation.  I will suggest some of the ethical principles involved. These 
principles are indirectly relevant for the other two obligations. Needless to say, one of the reasons for 
the collection and preservation of resources for D&D programmes in the first place is our obligation to 
protect future generations. How these resources are collected and preserved is primarily an entangled 
web of financial, technical and political issues – albeit that usual legal and ethical considerations apply.   

 
The main point of departure will be a paper delivered by Kenneth Arrow at the IEA World 

Congress in 1995, “Intergenerational equity and the rate of discount in long-term social investment”. 
In this article Arrow discusses the ethical arguments for and against so-called “pure time preference”. 
He concludes that the present generation has an obligation to protect future generations, but the 
present generation also has certain obligation towards itself. But how do we strike a proper balance 
between the obligation to ourselves and the obligations to future generations? My paper is designed to 
provide a tentative answer to this question.  

 
My argument will be developed in ten steps. Except for the first and – possibly – last step, they 

are controversial and have been contested. Nevertheless, I will argue that there are certain arguments 
in their favour. 
 
1. One central characteristic of environmental problems and the policies to deal with them is the 

long time horizons. Long time horizons are required to deal with, for example, climate change, 
species extinction and disposal of radioactive waste. Also the decommissioning of nuclear 
power plants has a long time horizon and might well start 50-60 years after the plant became 
operational. This time horizon is outside the range of traditional economic and political 
decision-making. Corporations and governments normally look 5-10 years ahead, not decades 
and certainly not centuries. The tension between our measures to handle environmental 
problems and our traditional forms of decision-making is accentuated by our obligation to 
protect future generations and provide the safe and long-term disposal of radioactive material 
(for example, the reactor tank) from the dismantled plants. Here the decommissioning 
programme overlaps the programme for a safe disposal of spent radioactive fuel. And time 
horizon for such programmes dwarfs almost all other environmental concern.  
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2. The principle of general equity is relevant for programmes for decommissioning of nuclear 

power plants. One of the most obvious is concerns about the equity between the present and 
future generations – and between future generations. And the ethical presumption is clearly an 
extension based on the equality of all individuals, i.e. the principle of general equity: all humans 
should be treated equally – unless there are morally relevant reasons to treat them differently. 
Gender is not a reason for unequal treatment, nor is race or religious belief. And - writes 
Kenneth Arrow – “the fact that an individual will be alive at some future time instead of today, 
does not seem to be a morally relevant distinction”.  

 
At first, this seems convincing. But on reflection, a certain need for qualifications arises.  First, 
the principle of general equity is agent-relative. Both the other – future generations – and the 
self – present generation – impose obligations on the moral agent. Arrow quotes the first 
century Rabbi, Hillel. Ethical obligations are agent-relative. “If I am not for myself, then who 
is for me? If I am not for others, then who am I? If not now, when?” One might also quote one 
of his contemporary: “Love thy neighbor as thyself!” Secondly, the principle of general equity 
imposes a demand to treat all individuals – and generations – equally unless there is a difference 
among these generations that are morally relevant, i.e. justify a differentiation among them. 
One such morally relevant difference could be that future generations will be richer and more 
technically advanced than our generation. If we knew that this was so, the perspective on the 
decommissioning of nuclear plants and the disposal of radioactive material from these plants 
could change. If future generations will become richer and technologically more skilful than our 
generation, it would not be morally unacceptable to let them do at least some parts of the 
necessary environmental clean-up after our nuclear programme. Needless to say, we don’t know 
that this will be case. For all we know, future generations could be poorer and less technically 
advanced than our generations.  
 
Another possible fact of moral relevance is the economic, technical and scientific growth of the 
present generation. This growth could be regarded as this generation’s primary contribution to 
future generations. Economic growth and scientific progress relieve us of all other more specific 
and risky contributions to insecure decommissioning funds – even in the form of treasury bills. 
Needless to say, we don´t have any way of measuring whether our economic growth or our 
technical advances cover all the open or hidden costs of our depletion of the environment or 
exploitation of scarce natural resources. So the future wealth of coming generations is uncertain 
– as is our own economic, scientific and cultural growth in comparison to externalities. So far, 
the principle of intergenerational equity stands. 

 
3. When applying the principle of universalizability it is justified to consider our inability to 

control the past as well as the long-term future. Let me make a short digress into the realm of 
metaphysics to make a more salient point. Why is it that we don´t even consider that the 
principle of general equity has the implication that we are to treat former generations equal to 
our own and future generations? Well, for all practical purposes, we cannot travel back into past 
and make justice. We cannot be morally obliged to do something we are  not able to do. So we 
must waive this implication of the principle. But an analogous argument can be formulated for 
generations sufficiently far away in the future. For all practical purposes we are unable to 
affect their situation. Are we then relieved from the ethical obligation to treat them as our 
equals?  Yes, in one sense we are; in another sense we are certainly not. I will try to clarify this 
complicated position. 

 
4. Time preference-principles amounts to making certain priorities in favour of certain 

generations. One example is the idea that the present generation should have a priority when it 
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comes to distribution of certain values. Such present generation preferences have been heavily 
criticized from – among others – Frank Ramsey. Frank Ramsey was an English mathematician 
and philosopher in the first half of the last century. He was also a friend of Ludwig Wittgenstein 
and had a special interest in the philosophy of economics.  

 
In an influential paper from 1928, where Ramsey presented a mathematical theory of saving, he 
wrote the following: 

[I]t is assumed that we do not discount later enjoyments in comparison to earlier 
ones, a practice which is ethically indefensible and arises merely from the 
maximalness of the imagination. (Ramsey 1928, p. 261 – reference by Arrow). 

Frank Ramsey and others argue against any kind of time preference. It is wrong to give our own 
or any other generations special weight and importance in a moral argument concerning the 
distibution of that which is valuable. Time preference is a polite expression for rapacity and the 
conquest of reason by passion. According to Ramsey, the social rate of time preference should 
be zero (Solow 1974, p. 9 – reference by Arrow). 

 
The problem with this argument is that it is too much of a top-down argument from the general 
principle of general equity to the absolute equity between generations. We must also give a 
certain weight to specific facts and what I would like to describe as the basic structure of 
existence. The irreversibility of time and our inability to influence the future beyond, say, a 
thousand years from now belongs to the basic structure of existence.   

 
Koopmans and Arrow have given another kind of argument for time preference when it comes 
to the present generation. It can be construed as a reduction in absurdum-argument against 
Ramsey’s claim that time preference is ethically indefensible. The short version of Koopmans´ 
and Arrow’s argument is simply the following. Suppose that we had the unabridged obligation 
to treat all generations alike. This would place intolerable burdens upon a given generation for 
the sake of futurity. We would be obliged to sacrifice almost everything we have, and save it for 
future generations. And our children, our grandchildren and so on, would similarly be obligated 
to save almost everything for the future. Arrow concludes that “the strong ethical requirement 
that all generations be treated alike, itself reasonable, contradicts a very strong intuition that is 
not morally acceptable to demand excessively high saving rates of any one generation, or even 
of every generation” (Arrow 1995, p. 16). Arrow arrives at an ethical position he calls 
discounted utilitarianism: each generation will maximize a weighted sum of its own utility and 
the sum of all future generations, with less weight on the latter. Really distant generations are 
treated all alike. Incidentally, this accords with the outcome of questionnaire studies (see 
Cropper, Aydele and Portney 1994). Respondents in the general public weight returns one 
hundred years from now very little more than those two hundred years from now. 

 
5. Nevertheless, we are obliged to show an equal respect to our own as well as to all future 

generations, namely when it comes to respect for the principle of minimal justice. This principle 
of minimal justice could be formulated in the following way: 

Every generation has a moral obligation to use natural resources in such a way that we 
don’t threaten any generation’s possibilities for life. 

This puts serious and rigorous policy constraints on nuclear waste repositories. The principle of 
minimal justice implies a virtual absence of discounting. Kenneth Arrow has argued that “even 
a modest discount rate would assign virtually no weight to deaths beyond a few hundred years”.   
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This is the first place at which ethics has a close encounter with policies for the 
decommissioning of nuclear plants. According to Ludwig Aumüller, managing director of RWE 
NUKEM GmbH, there are two routes to the final decommissioning of nuclear plants: immediate 
dismantling to return the site to a “green field” state, or safe encapsulation for later dismantling. 
In the case of a nuclear power plant the two alternatives have their advantages and 
disadvantages, but before a decision can be taken for one or the other there is the so-called post-
operational phase after the plant has ceased producing electricity. This involves removing all the 
fuel elements and operational waste from the plant. Although 99% of the activity will have been 
taken away for storage, the post-operational phase is dominated by a very complicated operating 
routine. It is not until authority has been granted either to dismantle or to encapsulate that the 
operationally orientated regulations give way step by step to those orientated towards 
dismantling. Maintaining “residual operation” is relatively cost-intensive, and this argues in 
favour of completing the dismantling process quickly. So irrespective of the route one chooses, 
ground or underground repositories for radioactively contaminated material from dismantled 
nuclear plants has to be constructed. Radioactive material must be stored or transmutated in a 
way that protects human life in this generation and in every future generation alike. Deaths or 
injuries in a few hundred or a few thousand or a few ten thousand years because of radioactive 
material from former nuclear plants carry equal weight and constitute an equal loss to humanity. 
It is not morally just to disregard unnecessary and avoidable deaths and injuries to future 
generations simply because they are alive at some very distant time in the future. 

 
6. The primary responsibility for the application of the minimal principle of justice is the 

generation that produces the pollution which threatens future generations possibilities for life.  
This statement is analogue to the PPP-principle – the Polluter Pays Principle. This principle 
implies that the present generation is morally required to abate the emission of carbon dioxide 
emission to reduce the climate burden of the future. Similarly, we are morally obliged to protect 
future generations from the hazards of nuclear waste through a safe and sustainable repository. 
We have enjoyed the benefits of nuclear power – we are also obliged to pay the costs. I will 
shortly return to the question how this responsibility could be realized. 

 
7. In contrast to the minimal principle of justice, the maximal principle of justice must be 

interpreted in preference for the present and the immediately succeeding generation. According 
to the maximal principle of justice we in the present generation have an obligation to use natural 
resources in such a way that not only the present generation but also future generations can 
satisfy their basic needs. This maximal principle of justice is clearly – as is the minimal 
principle of justice – agent-relative. The agent, i.e. our generation, is obliged to satisfy its own 
as well as the needs of future generations. On the other hand, this maximal principle of justice 
might be interpreted in a time preferential way, i.e. with a decreasing responsibility towards 
future generations. Beyond 200-300 hundred years the positive influence of the present 
generation has vanished to an insignificant level. To be sure, our capacities to influence the 
persons who live on this planet in around 2300 in a negative way are considerable. We might 
affect them in a major way through a nuclear war or through a slowly deteriorating environment. 
Some of these destructive changes – possible or actual – are irreversible or almost irreversible.  

 
But what is our means today of radically improving the basic conditions of persons living in – 
lets say – 2350? Even if we doubled our GNP, increased technological development and 
scientific discoveries, our contributions to the generations that far in the future might vanish by 
the performance of the generations in-between. My conclusion is then that the maximal 
principle of justice applies up until 5-6 generations beyond our own – at the most. And this is 
about as many generations we can encompass with a stretch of our emotional capacity of 
empathy. I can clearly have a sense of community with my grandchildren (generation 3 from us), 
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and even with their children (generation 4). Persons with greater gifts of empathy might even 
have a sense of responsibility and community with their grandchildren’s grandchildren 
(generation 5). But here we approach some kind of limit at which the positive influence of our 
own generation also reaches some kind of vanishing point. And so does the application of the 
maximal principle of justice – for us. 

 
8. Application of the maximal principle of justice could involve storage of radioactive material so 

that future retrieval is made possible. The consequences connected with the second and long-
term part of the decommissioning programme is primarily the safe disposal of radioactive 
material from the dismantled plants. The most important question concerns the nature and 
construction of the repositories. Will these repositories be part of larger repositories for toxic 
nuclear waste or transmuted nuclear waste product? If so, will they be constructed in a way that 
allow for some kind of future retrieval of the material – should a future generation decide to do 
so? It could be argued that we as a part of respect for the minimal principle of justice ought to 
respect the autonomy of future generations to make or not make such decisions. They might 
find the material important to fulfil their basic needs.  

 
There might, however, be a strong argument against a repository allowing for the possibility of 
future retrieval. Albeit that we should respect the autonomy of future generations, our primary 
responsibility is to construct a repository that fulfils our obligations to future generations 
thousands of years from now, i.e. that their possibilities of life should not be diminished through 
the hazardous radioactive material produced by us. This means that it should be sealed off from 
the biosphere by multiple barriers – and no compromise should be made for possible retrieval. 
In a conflict between the minimal principle of justice and the maximal principle, we should go 
for the minimal principle. 

 
9. The principle of intergenerational community complements the principles if justice. What is the 

principle of intergenerational community? According to John Rawls the present generation – as 
well as each succeeding generation after us – has three obligations to the following generation. 
They should: 

• preserve the advances our culture and civilisation has made,  
• strengthen just institutions and the institutions that promote justice and  
• transfer scientific, technological and economic growth to our children and grandchildren. 

 
Each and every generation has such an obligation. But – and this is an important but – such a 
continuing transference of values does not come by itself. Economic growth is a necessary, but 
not sufficient, condition for such a continuing transference of values. The present and the future 
need to be entwined by policies, institutions and financially robust systems for – among other 
things - the realization of a safe dismantling of nuclear power plants. A chain of responsibility is 
required whereby the present generation transfers resources and reasonable obligations to the 
succeeding generation. Each and every generation has such an obligation, so that they possibly 
can reach an even higher level of human flourishing.  
 
Kenneth Arrow catches the essence of the principle of intergenerational community:  

..no one generation controls the future. Each generation can determine how it will 
divide its disposable income among consumption and various kinds of investments, 
public or private. But the next generation will have the same decision. If all 
investment is short-lived (or, more generally, reversible) then all that one 
generation can determine is how much capital to pass on to its immediate 
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successor. That generation in turn will decide what it will leave to the next 
generation. (Arrow 1995, p. 19) 

At this point, the really difficult questions begin. What amount of money is sufficient to cover 
the future cost of decommissioning? Should already existing decommissioning funds in Europe 
be forced into a common European “solidarity fund”? Such a fund could possibly have certain 
advantages, but at the same time be politically difficult. According to certain estimates German 
power utilities have set aside about Euro 31 billions for the decommissioning of 25 plants, while 
the French EdF has about Euro 26 billions for the dismantling of 71 plants. These issues are, 
however, not of an ethical nature, but financial and political problems. 

 
10. The principle of intergenerational community is especially relevant for us today. For example, 

the eleven Swedish nuclear plants now in use are operational for about forty years. The principle 
of intergenerational community puts obvious constraints on the Swedish as well as other 
national programmes for the decommissioning of nuclear power plants. The institutions 
responsible for the decommissioning and disposal funds need to be secured. Knowledge, 
competence, resources need to preserved, developed and effectively transferred to the next 
generation.  

Of special importance is securing decommissioning funds in the context of the liberalised 
electricity market which in all probability will characterise the future. Decommissioning fund is 
a key element in implementing the obligations of the present generation towards future 
generation. The collection and administration of these funds must fulfil stringent criteria of 
financial ethics. These criteria include: 

• preservation and, possibly, increase of financial resources; 

• robustness (independence from a variety of societal, political and economic scenarios); 

• transparency (communication of working procedures in a way that is visible and clear to the 
general public); 

• goal-specificity (availability of resources constrained by specific the purposes of D&D). 

It is a major task to specify what these criteria imply about the collection and maintenance of 
decommissioning funds. Such a specification is part of a larger specification of the 
implementation of our responsibility to future generations, particularly the immediately 
succeeding generations. 

 
The main objective of this paper has been to formulate the general principles to be applied in 

connection with policies for the decommissioning of nuclear power plants. I have also tried to spell 
out the constraints which these principles place on these policies both in the first part of dismantling 
the power plants as well as the second part of the long term running of a safe repository for the 
disposal of hazardous material from the dismantled plants. I have argued for a set of principles, of 
which some display a time preference and some other not. By way of ethical method, I think a top-
down method is insufficient. Ethics is more than simply a deduction from the principle of universal 
equity. Of particular importance for the implementation of our responsibility to future generations is 
the formulation of stringent criteria of financial ethics and the application on these criteria on the 
management of funds for the decommissioning of nuclear plants and the subsequent disposal of 
radioactive waste.  
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