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1. Introduction

Since the end of World War II in 1945, the industrial society has expanded
globally. The main agents of this development in industry, politics and finance
have come to value expansion as such: First, expansion was expressed in physical
terms and strong emphasis was put on infrastructure and heavy industry such as
steel production. With increasing diversity and technical sophistication, tonnes and
cubic metres became of less significance and economic measures bacame more
adequate.

It is well-known that there are major problems connected to the industrial society
and its expansion:

n industrial society's material exchange with the natural environment and its
manipulation of the natural environment, such as atmospheric CO2 increase and
deforestation,

n spread of destructive technologies, nuclear and non-nuclear: nuclear proliferation
and arms trade,

a the expansion has not been aimed primarily at human welfare; richness and
poverty are both increasing, and the gap between rich and poor is now widening.

Still, it is reasonable to believe that the industrial mode of production will spread
and become totally global. Modern agriculture has been able to increase its
productivity more than expected, so that the widespread famines that were feared
30 years ago have not occurred. Like agriculture, industrial production holds
possibilities for increased productivity, not only with respect to human labour but
also with respect to natural resources.

This is important. At the UN Conference on Environment and Development
(UNCED) in Rio de Janeiro in 1992, an 'Agenda21' was set up for the next century
with sustainable development as the central theme. Estimates for an global
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industrial society with a basically good standard of living for a world population
saturated at 10 000 million persons lead to a requirement for an improvement by
roughly a factor of 10 in efficiency. (Clearly the required improvement cannot be
described by one single number). This seems physically possible and very
challenging in terms of technology and societal organisation.

2. The nuclear industry

The nuclear era also started in 1945 with a bomb test in New Mexico in July and
the nuclear bombs dropped on Hiroshima and Nagasaki in August, leading to
massive death and long-term suffering. This was followed by a nuclear arms race
under which mankind was hostage for 40 years.

After the end of the cold war, the risk for a nuclear war of a global scale has
diminished. Instead the risks for nuclear destruction caused by smaller actors,
states or terrorists, have increased. First, the former Sovjet Union holds large
stockpiles of highly enriched uranium-235, enough for many thousands of bombs.
A functioning uranium bomb can be made in a very simple workshop even by a
very small terrorist group. With the present organisation in Russia, smuggling of
uranium-235 is very possible. A way to make the uranium much less dangerous is
to mix it with natural uranium, but no actor seems to take responsibility for this.
Second, the bomb tests performed last year by India and Pakistan, are a sign that
nuclear proliferation may continue. The nuclear arms powers have agreed to take
part in nuclear disarmament but their will to do so appears to be quite weak.

Nuclear technology was given a very special role, a symbolic role, in the process
of industrial expansion. In the physics community a common guilt was felt over
the victims of the nuclear bombs in Japan, and the ambition was to turn the
dangerous nuclear power into a constructive tool for the society, a means to
provide cheap electricity. This ambition grew into a moral philosophy and spread
among industrialists and politicians. The thinking was that in the new nuclear era,
one had to exploit nuclear power and accept the risks tied to that: in the fuel cycle,
at the reactor site, and in the handling of the waste. This was felt so compelling
that ordinary insurance requirements were put aside.

Electricity production in nuclear power plants has a peculear feature. The
production cannot be considered to be compleated until the waste has been
handled, and this process takes place decades after the electric energy has been
used and dissipated. The persent generation goes into economic transactions with a
future generation. In its turn, the actions of this coming generation will have
implications for the long-term future.

The present economic rationality is to discount the future or to assume productivity
increases that are unrealistic in the long run. Also the strictness of coming
environmental and safety regulations tend to be underestimated. All this taken
together, leads to a situation where the present generation is tempted to underpay
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the generation that has to complete the unfinished electricity production, i.e., to
.fund too little money for final storage of nuclear waste. It would be very
interesting to see a careful Life Cycle Analysis (LCA) of nuclear electricity.

The lack of responsibility over time corresponds to a lck of responsibility for the
contemporary society. The surviving bomb victims of Hiroshima and Nagasaki
have had a difficult life. Their suffering and their needs have been largely
neglected both by U.S.A. and Japan.

The catastrophe that the Chernobyl accident implied not only for Ukraine but even
more severely for Belorussia, has been largely neglected by the international
community and by the nuclear industry. Belorussia which is an agricultural
country lost approximately 1/3 of its productive land area.

3. The rationale of the present industrial society

Even if nuclear industry has particular features of its own, it is indicative of the
20th century industrial society at large: moral rhetorics, simplistic belief in
expansion, failure to be morally responsible both towards future generations and
contemporary society.

One of the worst examples of this is arms trade supporting civil wars in poor
countries, like the recent armament of rebels in Sierra Leone in exchange of
diamonds. Largely these arms ended up in the hands of drug-addicted (another
profitable trade) children soldiers who have killed, mutilated and terrorised
civilians without any other purpose than power to the rebels. LCA of arms
production and arms trade would be an important task.

Generally, the use of money value as a general measure tends to hide moral values.
When budget responsibility becomes more compelling than functional
responsibility in education or health care, then the systems become inefficient and
people suffer.

According to basic economic theory, the additional utility of one dollar depends on
the person that receives it. If it can add a meal to a hungry person it is more
valuable than if it only adds negligible luxory to a rich person. In the persent way
of accounting, differences of this kind in value of money are neglected.

Similarly, environmental externalities are largely unaccounted for.

All this defines a set of rules in which business executives, investors, consumers,
politicians and administrators are operating.
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4. Conflicting rationalities

Things are changing however. International regulations in the spirit of 'Agenda 21'
are agreed upon. Criteria are set up for certification of environmental or social
responsibility of commercial and state activities. New systems of national
accounting are worked out and tested. These are all signs of a change of values and
a transition towards sustainable development. In this way, the set of rules is slowly
changing.

The role of citizens' movements (environmental, peace, solidarity and democracy
movements, including women's movement) has been essential in bringing about
modifications and corrections, including the discussions leading to UNCED. Such
movements are based on a rationality of widened responsibility. Every citizen of a
nation state is also a citizen of the world community with responsibility for fellow
human beeings wherever they may live. Every process of utilising energy and
materials for a human purpose is a subprocess of the turnover of energy and
materials in the global society, which has to be sustainably embedded in the
natural processes of the Earth's surface. What happens today, in the global society
and in its interaction with the Earth's ecosphere, has implications for the future of
the global society and of the ecosphere, and to this fact is linked a responsibility
for the future.

Citizens' movements of this kind have usually been confronted with the rationality
of limited responsibility, expressed in the present set of rules. Politicians, business
leaders and administrators are often caught in between the two rationalities. Often
the funtions in which they are operating confine them, or tempt them to confine
themselves, to a limited responsibility. At the same time, as informed citizens, they
may feel that it would be right to apply a widened responsibility.

All this is related to a profound change in world picture. Herman Daly describes a
transition from 'empty-world economics' to 'full-world economies'. The 'empty
world' where human activities were small on a global scale and where there was
plenty of room for expansion, has now changed into a 'full-world' where human
activities constitute a major geophysical force. The sustainable development as
agreed on through UNCED must be followed by a change in world view with a
realistic understanding of the relationship between the global society and the
ecosphere.

Another change in the world picture is the understanding that in the human society
there is no natural division between 'us' and 'the others'. With modern
communications and international exchange, no society lives in isolation. Any
attempt to accept apartheid as a principle must fail. Humankind has to develop as a
whole, and we are all world citizens with mutual responsibility for each other.

This is related to the changing values. The valuing of expansion tied to the 'empty-
world' situation must be replaced by the values of 'sustainable development'. The
present economic measures that once replaced the less sophisticated physical
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volume measures, will now have to be abandoned as too simplistic and give room
to social and environmental values. Besides the social and environmental
responsibility already discussed, 'development' has also a component similar to the
old 'expansion'. Instead of valuing growth as such, we have to value the quality, in
human value and information value, of what is achieved rather than its quantity.
One aspect of this is, of course, new manifestations of cultural values in arts and
sciences but this is beyond the scope of this contribution.

5. Comment on risk assessment

Risk assessment usually deal with areas where the general public is considered to
need information on the risks involved in connection with some societal activity.
Sometimes this is connected to a project which is difficult or impossible to carry
out without public acceptance. Usually, a strong actor is needed to pay for or raise
funding for risk assessment.

The risk mentioned before, of a terrorist group making and exploding a nuclear
bomb made from Soviet highly enriched uranium can be quite large but this risk
appears not to be taken seriously by the relevant actors, apart from the Pugwash
movement.

The risk run by a poor family in an ordinary village somewhere on Earth, not to
manage in their daily life but fall into a state of permanent destitution through
illness, accident, crop failure or unemployment, can be quite high. Who assesses
this risk? Maybe UNDP does. Who does anything about it? What insurances are
available?

A serious science of risk assessment cannot avoid dealing with issues of this kind.
It is necessary to relate any risk to the general human risk situation, rather than to
stay within the limited rationality of a single project or a group of projects.
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