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Background
The problems related to the environment are reported regularly to the public by means of the newspapers, on radio and television. The story is the product of a journalistic process and in general does not bear much resemblance to the original event. The rate and type of reportage depend not only on the body of data available to the journalist but on the information sources the journalist has chosen to use. The same story may be reported in a positive or negative way. Finally people are overwhelmed by contradictory information and become uncertain or frightened. 

Getting objective information is very important. Therefore to have a clear view concerning the use of the energy sources and in particular nuclear energy, the Lord Bishop of Bruges, his Lordship Roger Vangheluwe, decided to set up a special working group to evaluate the problems concerning energy production, especially nuclear production. I was appointed by his Lordship as chairman of the working group. The working group consists of scientists of different disciplines (physicists, theologians, philosophers), teachers and common people. The "Working Group for Ethics and Nuclear Energy" of the Diocese of Bruges made a comparative study of all energy sources and submitted the results to ethical Christian standards. Today the working group is still active.

The debates held in the working group resulted in the conclusion that creating a radical and exclusive opposition between nuclear energy and respect for the human being and the environment, is wrong. All technologies, which are used to produce electricity, whatever the energy source, have both advantages and disadvantages and carry certain risks. It is sufficient to compare them. Nuclear energy sustains the comparison very well. Nuclear energy belongs to the potentials of this world. Mankind is responsible for using it in an ethical and responsible manner. Safety constitutes a priority in this case.

In order to provide the general public with objective information about nuclear energy in particular and to made a statement about the position of the Belgian Catholic Church concerning this matter, the results of the study were published in Dutch and French under the form of a book with the title "The Energy Sources and Nuclear Energy - Comparative analysis and ethical thoughts" written by myself, by order of the Lord Bishop of Bruges. The English version is in preparation. The Dutch and French version of the book are published by ACCO (Academic Co-operative) - Leuven (Belgium).

My aim is to present a short survey of the results of the study  performed by the working group and to summarise the point of view of the Belgian Catholic Church in the energy debate.

Results of the study and position of the Belgian Catholic Church
Energy ! It has without doubt an enormous influence on the society we live in. It determines to a large degree our welfare, our comfort and our mobility. It also determines the price we have to pay for it: the influence of the consumption of energy on our environment. 

Energy is a universal wealth the divine Providence has provided to the whole of mankind, regardless of the continent. Energy sources can not be used without respecting moral laws. We must take care of the quality of life of our fellow men, as well as that of the future generations. We can not make the future intolerable, but neither can we contain it excessively due to a small number of damaging effects. The future does in any case hold some uncertainties we can not assess completely at the moment. We can not be absolutely sure when we take decisions. Besides, negative consequences in the future might be resolved by new technologies or more economical energy consumption. 

We can not take unfounded risks for man and his environment when producing energy. Risks must be kept as low as reasonably possible (the ALARA principle: As Low As Reasonably Achievable), nowadays and in the future. Risks, which are unacceptable for us at present, can not be passed on in the future. This means that the same risk norms must be applied to both the present and future generations. Respect for human life and the environment is one of the main requirements linked to any human activity. 

The production of energy exploits raw materials that are not inexhaustible. On the basis of the demonstrated reserves
 and the consumption of energy in 1995, there should be enough different types of energy reserves left for about one century. This conclusion draws a rather dark picture for the future. The uranium reserves are also limited, but depending on the consumption options, the reserves of fissile materials could be extended significantly (even by a factor of 50 to 60 when exploiting breeder reactors). The thorium reserves are as large as those for uranium and should also be taken into account. Fissile materials, including thorium, could play an important role in the production of electricity in the future. 

We must deal carefully with energy and raw materials. It is our duty to make sure that the future generations will dispose of sufficient raw materials and technology to fulfil the demand for energy. This generation must solve the current energy problems and perform the necessary research and investments so as not to shift the problems to the coming generations. We must, without delay, use energy rationally: it is the ethical obligation of our generation because energy shortage involves economic decline and poverty. 

Rational energy consumption means handling energy in an economical and efficient manner and systematically looking for the best way to use it. To deal economically or sparingly with energy does not imply that the quality of life has to diminish because of this. It concerns mainly the judicious application of energy. Efficiency not only means that we must get more out of the used energy sources, but also that we, taking into account the geographic possibilities and the local factors, must use the type of energy which is most appropriate for a specific application. Use energy in a rational manner: it is each person’s responsibility, it is a fundamental objective for now and later. 

One of the energy sources that influence our way of life is electricity. We only realise what it really means when it is accidentally lacking, when there is a power failure for example. The three following primary energy sources are up to now being used to produce electricity:

· fossil fuels such as coal, natural gas and mineral oil;

· mineral materials that use nuclear fission
 in heavy metals such as uranium and thorium; 

· renewable energy sources such as water, wind and sun. 

The fossil fuels remain the primary source of the total energy supply in the world. 

The following questions need to be asked:

· In how far does the disposal of energy determine our welfare? 

· Can we afford the large imbalance in energy consumption between the developed countries and the developing countries? 

· How can we arrive at an objective discussion about the real and supposed effects of various energy carriers on man’s environment? 

· Is it wise to continue to use the limited resources of fossil fuels to a large extent for the production of energy? Coal, natural gas and mineral oil are first of all raw materials which are used by the chemical and pharmaceutical industry, for specific medical applications, for food, etc. 

It is not our intention to deal with these four questions separately as they are all linked. 

The world-wide consumption lies as high as 8 billion toe
 a year, of which 87% are fossil fuels, 6% nuclear energy and 7% hydraulic and renewable energy sources. The electricity makes up 36% of this total and is split up into 10% mineral oil, 16% natural gas, 38% coal, 17% nuclear energy and 19% hydraulic and renewable energy sources. 

The geographic distribution of consumption allows us to draw a very sharp picture of the energy problem. North America and Europe cover more that 50% of this consumption in comparison with, for example, Africa with a mere 3% and which has a strongly growing population. Comparing the current primary energy consumption per capita: North America 8,1 toe/cap, Europe 3,1 toe/cap, Africa 0,45 toe/cap, China 0,72 toe/cap. Even China, which has a population of 1,2 billion and is in full industrial development, still has a long way to go. 

Do we consider this kind of situation to be normal? Do we have to do something about it and, if so, what? What are we prepared to do or which creative solutions will be implemented? 

Based on the hypothesis of an extreme rationalisation of energy consumption, it is to be expected that we will be able to reduce no more than one third of our current energy consumption. Even then, a difference of factor ten persists in the relation between the energy consumption in North America and Europe on the one hand, and the developing countries on the other hand. 

It is clear that the difference in energy consumption between the involved continents goes together with a difference in welfare. But we must also pay attention to the substantial cultural differences between the continents. Maybe these populations do not wish to live in the same way as we do. It is their full right to decide themselves on this matter. It is, however, our duty to provide them with the possibility to make use of our achievements on the level of hygiene, health, safety and material comfort which are essential conditions to achieve welfare and well-being. 

In addition, the growth of the population during the next hundred years will exclusively take place in these already underdeveloped continents. It could mean that the present six billion people on this earth could double. 

Considering these elements, the energy demand could, compared to the current situation, increase by 300 % over the next century. Can our planet cope with this? 

Let us now analyse the impact on the environment that is incurred by this increase in energy. Through the energy production on a large scale, substances are freed into the environment in liquid, gas or solid form, which can have negative effects for mankind. The combustion of fossil fuels mainly puts a burden on the air, a vital source of life for mankind. CO2, NOx, SO2, fly ashes, and dust are elements which all have a specific negative effect. CO2 is related to the change of climate due to the greenhouse effect. The gases CO2, NOx, SO2, fly ashes, and dust can cause cancer and lung diseases. These gases are responsible for acid rain that has a major negative influence on the state of the forests and disturbs the balance in the CO2 household. 

The combustion of fossil fuels gives off yearly around 27 billion tonnes of CO2 in the atmosphere. The production of electricity is responsible for about 30% of this. The contribution of nuclear energy in the world production of electricity amounts to 17%. This prevents the emission of around 2 billion tonnes of CO2. Between 1990 and 1995, the annual emission of CO2 increased by about 12%. All the measurements carried out up to now show a strong increase in the concentration of greenhouse gases in the atmosphere. 

During the last 20,000 years, corresponding to the period between the last maximum level during the ice age and 1765, the concentration of carbon dioxide has increased naturally from 200 to 279 ppmv
, an increase of merely 79 ppmv. From 1765 until now, there was an increase from 279 ppmv to about 364 ppmv. In this short geological period of 230 years, the concentration of carbon dioxide has increased by 85 ppmv. The level of CO2 increased on average by 0,2 ppmv per year between 1765 and 1960, and by 1,3 ppmv per year between 1960 and 1995. 

Human activities influence the environment 90 to 100 times faster than nature. The accelerated increase of the carbon dioxide concentration is worrying. The rapidity with which the human being affects the environment, as well as the degree of this disturbance, justify the fear of an irrevocable climate change. If we continue at the same  rate, the  carbon  dioxide  concentration will  have  increased  to more  than  500 ppmv by 2050 and to more than 900 ppmv by the end of the twenty-first century. 

The accelerated increase of the concentration of carbon dioxide is a problem that must be solved primarily and on world-level. According to the IPCC (the Intergovernmental Panel on Climate Change), an organisation created in 1998 by the World Meteorological Organisation and the United Nations, the temperature will, at the present rate of CO2 emissions, increase during the next hundred years by 1 to 3,5°C. One of the most important consequences of this warming up is the expected rise of the sea-level because of the melting of the ice formations (glaciers, arctic region) and the expansion of the mass of water in the oceans. The sea levels could increase considerably with all its consequences for man’s environment. A higher seawater level especially threatens the densely populated delta regions (northern and western Europe and Southeast Asia). Other results are even more difficult to foresee. Changes in the rainfall, wind, and heat patterns are expected for most regions on earth. 

The production of electricity using nuclear energy, does not cause acid rain and does not increase the greenhouse effect. Under normal circumstances, it leads to small emissions of radioactive substances in the environment and very low levels of radiation for the population. The natural background radiation which we are exposed to annually and which comes from natural sources, is only increased by one or two thousandths unit through electronuclear production. Can we continue to be blind to the probable real risk of climate change as a result of the emission caused by the combustion of fossil fuels? Why should we trivialise this risk and at the same time diabolise the effect of low-level radiation resulting from the exploitation of nuclear energy? The effect of low levels of radiation on health is also not yet known. The influences of the other means of production must also be studied further. Saving energy can also result in victims. Cutting lighting on highways at night, for example, could cause more traffic accidents. 

The use of nuclear energy to produce electricity generates radioactive waste, but in relatively small quantities. The modern technologies allow the safe storage and disposal of the volumes of radioactive waste that are being produced without any danger of contact with the environment and the human being. With time, radioactivity decreases naturally. A good deal of this waste actually loses its radioactivity in a relatively short period of time. 

The problem caused by radioactive waste, is from a technical point of view, not bigger than the problems raised by industrial or household waste. Radioactive waste has no difficulty in sustaining the comparison with chemical and mineral toxicity's such as heavy metals which are dumped in nature. The real problem is mainly political and psychological, it concerns the acceptance by the public of the disposal of radioactive waste. 

For Belgium which is a large consumer of nuclear energy (60% of the total electricity production), the annual electronuclear production per inhabitant only results in the quantity of a small can of beer of low-level waste and a thimbleful of high-level waste. Does the management of this limited quantity of waste weigh enough so as to give up nuclear energy? Not according to us. Research on safer methods of conservation and management is also being carried out for other sources of energy. For nuclear waste the risks are rather limited due to the strict safety rules. 

The argument that a technology can not be developed as long as all of its consequences on the environment are not known and resolved, is unreasonable. All industrial activities produce waste, the long-term management of which has not been determined beforehand. 

In comparison with other industrial activities and taking into account the massive use of nuclear energy (at the end of 1997: 437 nuclear reactors in service producing 17% of the electricity consumed in the world), we can say that the security balance is very positive. In the Western countries, the nuclear industry heads the other industries security-wise. No other industry manages the risks as well. There exists, moreover, a real “safety culture” in those countries. The preoccupation to ensure the security comes first and is present everywhere. A zero risk does, however, not exist and there remains a potential for incidents and accidents within this safety culture. But this safety culture does ensure that the impact of these incidents or accidents is reduced as much as possible. 

On the occasion of the 25th anniversary of the Swiss nuclear plant in Beznau (1994), Cardinal Henry Schwery, Archbishop of Sion, expressed this in the following terms: 

“I do not know of any other human activity in the domestic, industrial, transport, spare time or sport fields where the risks have been calculated so severely and where the security measures were taken with so many guarantees. We must hope that this effort shall be sustained.”

Georges Charpak, Nobel Price winner in 1992 for physics, expresses himself in the same way: concerning security, nuclear industry is superior. The rare physical accidents that have occurred in the nuclear industry, had nothing to do with the nuclear character of the facility. The electronuclear production has had no casualties during its 45 years of production all over of the world (with the exception of the Soviet Union – Tchernobyl 1986). The disaster of Tchernobyl took place in a country that according to Mister Charpak “had no longer control over its institutional and safety structures”. 

The number of fatal accidents in other technological, chemical and energetic sectors is much higher. 

The use of nuclear energy is also justified from an economic point of view. The nuclear elements offer a stable and relatively low price per kWh. The reason for this is that the fissile materials only make up a small part, less than 25%, of the cost price of the kWh. The price for the kWh covers, moreover, all of the costs, including the dismantling of the facilities, the management and the safe disposal of the waste. 

Nuclear energy is given a biased approach, evaluated and found wanting for reasons which are not applied to other industrial activities. Is the disapproval of nuclear energy morally justified for the future generations? 

The combustion of fossil materials is a waste. Coal, mineral oil and especially natural gas are first of all raw materials used for food, staple crops, medicines, etc. The future generations will blame us strongly for having squandered those precious raw materials in this manner. Uranium and thorium, however, can only be used for the production of energy, with the exception of some marginal alloy applications in the metallurgy. Is it not appropriate to retain nuclear energy so as not to exclude any possibility in the future? 

The present evaluation of the situation of energy world-wide, leads us to the conclusion that the following strategy is well-founded: 

· the developed countries must rationalise their energy consumption;

· the developed countries must keep up their economic development in order to be able to  put in the necessary effort to develop soft and renewable energy sources such as water, sun, wind, biomass, etc.;

· concerning the production of basic energy, a balance must be found on world-level between the use of fossil fuels and nuclear energy. The possible consequence is that in certain continents mostly one type of energy will be used and in other continents mainly the other one: for example, nuclear energy in the developed countries and fossil fuels in the developing countries. 

Banning military applications of nuclear energy does not justify its banning for civil applications. Giving up civil nuclear energy does not remove the risks of proliferation. 

Mankind has made a new step forward in its evolution and added a new dimension to its responsibility with nuclear energy and nuclear fusion. Man is progressing in his research on the interaction between matter and energy. In doing so, he releases forces that will have an increasingly wider impact world-wide. 

The debate about nuclear energy must be placed in the global context of “energy supply and means of production”. The reaction during debates is often instinctive, in other words, immediate and based on prejudices with a strong emotional content. It shows our involvement and commitment, but it does not free us from looking for an objective judgement based on precise facts and information. 

Creating a radical and exclusive opposition between nuclear energy and respect for the human being and the environment, is wrong. All the technologies, which are used to produce electricity, whatever the energy source, have both advantages and disadvantages and carry certain risks. It is sufficient to compare them. Nuclear energy sustains this comparison very well. 

Now it is up to the citizen to make up his mind based on objective information. To that end, the Working Group for Ethics and Nuclear Energy of the diocese of Bruges wished to contribute to the best of its ability. 

God has given us the freedom to organise our lives to the best of our ability. He does not, however, free us from our responsibility towards His Creation which He has entrusted to us. We must manage the Creation as a good parent. The options and decisions that mankind takes must be in harmony with the divine order. They must, in first instance, aim at the well-being of the whole of humanity nowadays and tomorrow. 

Nuclear energy belongs to the potentials of this world. Mankind is responsible for using it in an ethical and responsible manner. Safety constitutes a priority in this case. 

The choice is up to us based on a thorough knowledge of the problem!
� Head of the Irradiated Fuel division ( 


SYNATOM ( Bastion Tower, Marsveldplein  5 - B-1050  Brussels - Belgium


Tel. +32-2-505 07 43, Fax: +32-2-505 07 90, e-mail: hoenraet@synatom.com


Clergyman of the Diocese of Bruges ( Chairman of the "Working group for Ethics and Nuclear Energy" of the Diocese of Bruges. 


  


� Demonstrated reserves: they comprise the identified layers that can be exploited in a sound technical and economic way using modern technology. 


� Energy can also be generated by nuclear fusion. If we could manage to produce controlled fusion between deuterium nuclei, we would then be able to dispose of a virtually inexhaustible source of energy. The fusion of deuterium contained in 1 liter of water can produce a quantity of energy equivalent to 300 l of mineral oil. 


Today, however, we do not yet know if nuclear fusion will be commercially exploitable in the near future. 


� toe (tonne of oil equivalent): weight of the fuel with a total heat volume of 41,86 GJ which corresponds to 1 tonne of mineral oil. It has been internationally agreed to use 42 GJ as conversion factor. The unit toe makes it possible to compare the sources of energy with each other. 


� ppmv = parts per million in volume (= one of one million). 
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