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Introduction

Recently, public debate has focused upon moral issues common to

all forms of energy production. As part of this debate, issues

related to the morality of nuclear energy generation have gained

increasing attention. For example, both Ontario's Royal

Commission on Electric Power Planning and Saskatchewan's Cluff

Lake Board of Inquiry recognized the importance of ethical

considerations in choosing policy. Similarly, a great amount of

attention was focused on these issues at the prominent World

Council of Churches Conference on "Faith, Science and the Future"

at the Massachusetts Institute of Technology.

In spite of admirable attempts to resolve these issues, there are

few indications we are getting closer to an understanding of the

ethical dimensions of the arguments. Often, this understanding

is hindered because participants in the debate have firmly

entrenched moral perspectives on nuclear power, yet may not have

worked through the ethical considerations in a rigorous,

disciplined manner. This situation results in adversaries

arguing about the morality of solutions without having reached

agreement about the nature of the questions.

1 From another perspective, it is difficult to obtain agreement

™ among both religious and secular experts. On the one hand,

I theologians and philosophers would seem to lack an adequately

encompassing ethic for addressing contemporary scientific and

technological issues and, tend to have only a limited

| understanding of the technical considerations. On the other

hand, an equal hinderance exists for apologists of nuclear power

1 because those persons from the scientific and engineering

professions may be familiar with the technical considerations,

• but few command a satisfactory method of analyzing and resolving

™ ethical problems.

Even when the ethical considerations are addressed in a formal

manner, agreement cannot always be guaranteed. For example, the

Cluff Lake Board of Inquiry, in examining the issue of uranium

I
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mining concluded that "...based upon the evidence...the added

risks to mankind from the peaceful uses of nuclear energy are

ethically acceptable." However, after considering the ethics of

nuclear power overall, a majority of delegates to the July 1979

World Council of Churches Conference voted to support an

international moratorium on the construction of nuclear energy

generation facilities.

Removed from these forums, there is certainly no clear consensus

about the morality of nuclear power. The issues are complex, the

arguments difficult and the choices not clear. In response to

this situation, the Canadian Nuclear Association (CNA) sponsored

the "Seminar on Moral and Ethical Issues Relating to Nuclear

Energy Generation," March 12th and 13th, 1980. This seminar

served as a vehicle through which members of the CNA could

reflect upon the ethical dimensions of the nuclear power question

and attempt to clarify the understanding of the moral

implications of nuclear energy generation.

Instead of attempting to identify "defendable" moral positions,

this seminar sought to educate the participants by examining a

full range of moral and ethical viewpoints and concerns with the

help of experts from a variety of disciplines. To this end, we

chose not to hear from persons who have pronounced moral views.

Instead, we sought guidance from those had expertise in examining

ethical questions or with expertise in understanding the social

consequences of moral decision making, regardless of their

opinion about nuclear energy.

From another perspective, the seminar functioned as an important

attempt to bridge the gap between the philosopher/theologian and

nuclear scientist/engineer. With this in mind, the workshops

and informal sessions allowed an interchange between those from

the "ivory tower" and those from the "drafting table." Quite

understandably, no attempt was made to come up with resolutions

finding nuclear power inherently moral or immoral.
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These proceedings detail the papers and discussions of the

"Seminar on Moral and Ethical Issues Relating to Nuclear Energy

Generation." They are an intensive examination of the issues and

a documentation of the learning process resulting from the

bringing together of theologians, physicists, engineers and :

philosophers.

D.R, Hardy .
- Sec re t ar y — - _'_;
Social and Moral Issues /- .r~
Sub-Committee

Canadian Nuclear Association

1 "7
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Chairman's Remarks - Dr. D. Hitchcock

When we were planning this conference we wanted to have a person

speak to us this evening who could give us an overview of the

ethical and social issues involved in nuclear energy generation.

And we are very pleased that George Pickering accepted our

invitation.

Dr. Pickering is Associate Professor of Social Ethics at the

University of Detroit in Detroit, Michigan, He has a Ph.D in

Social Ethics from the University of Chicago. He has published

articles and book chapters in various fields of social ethics.

In the last three years Tie has turned his attention particularly

to ethical issues and social issues in the energy field, and he

was a witness before the Cluff Lake Board of Inquiry in

Saskatchewan on empirical and ethical considerations concerning

the role of nuclear energy in the development of energy policy.

We are therefore fortunate to have Dr. Pickering speak to us this

evening on the topic, "An Analysis: Social and Ethical Issues in

Energy Use".



Integrating Ethical and Technical Considerations

in the Energy Debate

George W< Pickering

Canadian Nuclear Association

Inn on the Park

Toronto, Canada

March 12, 1980

21.
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I hope it is clear, and I have some confidence that it will be

abundantly so by the time I get through, that the introduction of I

explicit moral considerations into policy matters is no way to simplify

an issue. For the last year or more Dr. Ian Forbes and I have been I

engaged in the effort to identify a framework for analyzing and in-

tegrating ethical and technical considerations in the energy policy •

field. Our major focus has been the situation in the United States, •

with special emphasis on the argument about nuclear energy; and it is jm

the principal outlines of that study which I shall share with you I

this evening. Our work has been supported by the Electric Power

Research Institute of Palo Alto, California; and some, I am sure, I

will find that a sufficient reason to doubt our objectivity. I must

assure you, however, than I do not speak for the Electric Power I

Research Institute and that, indeed, I do not even wish to associate

that institute with anything which I shall here this evening. •

Supporting our work does not commit them to supporting our conclusions. *

In the matter of energy policy, the technical complexities are at I

least matched by the ethical complications; and no one should expect

either simple understandings or easy resolutions. We believe that I

ethical analysis and the integration of technical and ethical conside-

rations can be helpful in clarifying what is at stake in alternative I

policy options; but we do not suppose for a moment that these factors,

either separately or together, will eliminate the need for political •

choice. Ethical and technical considerations do not dictate political •

choices. Indeed, ethical and technical considerations meet and, to a

some extent, mingle with political considerations wherever policy B

Apparently this rather simple point is not easily understood. For

making a similar point last summer at tha Power Engineering Society I

in Vancouver, I was rather sarcastically taken to task for simple-

mindedness by a newspaper calling itself the Vancouver Sun, whose •

editors seem not to know the difference between a democratically '

decidable political issue and an industrial public relations problem, I

I



a blindness which they seem to share - albeit from the other end of

the political spectrum - with certain American multi-national oil

companies. Unfortunately they inaccurately attributed this problem

to me as well. Therefore at the risk of genuine simple-mindedness,

let me say that I, at least, do not believe that the words "political

issue" are interchangeable with the words "public relations problem".

As Norton Long pointed out so succinctly some time ago, "The question

is not whether planning will reflect politics but whose politics will

it reflect. What values and whose values will planners seek to imple-

ment?" That is the serious question; and it is a good deal more than

a P.R. question.

It is for this reason that many, who may have little interest in the

technical details, may nontheless have a compelling concern for the

policy choices to be made; whose values or which values will any given

policy implement or advance? It is our hope that the integration of

ethical and technical considerations which is allowed by our proposed

framework will help to clarify those questions.

In our study, we try to develop a multi-dimensional framework for

analyzing the social and ethical issues in energy policy and for in-

tegrating ethical and technical considerations and judgements in the

analysis of policy options. This is not intended as a merely intel-

lectual enterprise. Itappears that there is real confusion about the

relative status of ethical and technical considerations and judgements

and that this confusion has played some role in the inability of our

country to formulate and to pursue any decisive direction in energy

policy over the past decade. We have attempted to develop a general

framework for analyzing the situation, but we have done this in the

context of the specific issues which have arisen within and around

nuclear power.

The reasons for doing this are relatively straight-forward. Prior to

1970, it was commonly assumed for policy-making purposes that by the

year 2000, the 0. S. would probably be taking about half of its energy



10,

in the form of electricity and that about half of that electricity

would be generated by nuclear power. Both historic trends and usage

and contemporary technological developments tended to confirm those

assumptions.

The events of the 1970's, however, have upset those assumptions.

Our country has undergone a major transformation in its energy picture.

After a century of declining energy costs, by 1975 we were confronted

with an energy future - it was already a present reality - in which

we were faced with increasing energy costs no matter which way we

turned. There was no energy source or energy technology which could

promise a return to declining costs. This reversal sent shock waves

through the system.

Yet in spite of ten-fold increases in the price of oil during the

decade, this nationnearly doubled its reliance on imported oil in the

period 1973-78 because it was unable to formulate any effective al-

ternative policy. The case of nuclear energy is a prime example of

this paralysis, though by no means the only one. Throughout this

period, the American nuclear program, which seemd to have momentum

as the decade opened, has been progressively weakened and retarded

with each passing year, caught in a cross-fire of ethical and technical

claims about its dangers and potentials.

Since nuclear power was to have been no small part of our energy

future and since its retardation has potentially as many serious con-

sequences as the oil situation, we have chosen to focus our attention

on what has happened to that option and how we might achieve both con-

ceptual and practical clarification of the issues on which it is im-

paled.

We begin therefore with a review of the historical development of the

American nuclear program and the emergence of an organized political

opposition to that program. We then identify what appear to be seven

of the outstanding issues - Institutional adequacy, Radiation, Reactor

Safety, Waste Disposal, Economics and Reliability, International
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Consequences, and Alternative Energy Souces - andattGmpt to identify

the range of dispute in relation to each of these. We then propose a

framework for analyzing these issues by introducing guidelines for

identifying a social justice problem, and indicating how those guide-

lines expand and impact on energy issues. We suggest how to get

morally serious about such issues and in illustration we apply this

framework to four of the outstanding issues in the nuclear debate -

radiation, reactor safety, waste disposal, and institutional adequacy.

We are more than aware of the tentative, the limited and the explora-

tory character of this enterprise.

While the historical review is by no means an exhaustive history, it

is intended to convey the changing contexts in which the American

nuclear program and the issues surrounding it have developed. We find,

for instance, that the official prospect for a civilian power program

were fairly muted in the early days of the AEC, 1947-52. It was with

the announcement of President Eisenhower's "Atoms For Peace" that the

pace both of reactor development and of political controversy about

that development began to pick up. While it is true that some safety

and radiation related issues were raised at that time, it appears that

the major point of contention revolved around the issue which was then

politically salient, private versus public power development, with the

Eisenhower administration decisively tilting the nuclear program toward

the private power side of that dispute. By the late 1950's, however,

it appeared that nuclear power was still along way from demonstrated

economic feasibility.

This was reversed in the mid-1960's when Jersey Central Power and Light

concluded that General Electric could deliver an£ economic competitive

nuclear power plant (1964) and TVA proposed that with the economics of

scale, a 1000 MWe nuclear plant would be competitive even in coal

mining country (1966). Between 1956-70 we witnessed the Nuclear

Revolution, Part I of which was the ordering of nuclear power plants

with capacities in excess of lOOOMWe even though none that large had

yet been built, nor perhaps fully designed; Part II of which was a

sudden expansion in the number of reactors under construction, on order

or under consideration - by 1970 with only eighteen reactors in
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operation, there were another fifty-three under construction; Part III •

of which was the dramatic apparent reduction in the cost of nuclear •

energy and the promise that the best was yet to come by way of breeders. _

The Nuclear Revolution Part IV is what we have called the Counter-

Revolution. While it is true that there was a back-log of nagging •

issues within the nuclear program, it was not until 1970 that these

issues really began to force their way into the public domain with I

sufficient dramatic clarity to become the focus of organized political

activity in opposition to nuclear pov/er as such. It is interesting to •

note that the most seriously contentious issues which emerged in pub- H

lie all hed their origins as tensions and disputes within the AEC and

its associated organizations. As a result, the emergence of thase

issues into public contention gave the appearance of piercing the veil

of a cover-up. The age of the whistle-blower and the public interest I

group had arrived; and the AEC fell victim to both, perhaps justifiably.

On the one hand there were monumental tensions within its complex I

activities, tensions which were exacerbated by a rather nervously

high-handed management style. On the other hand, by virtue of its own •

procedures for intervener participation at hearings and the rather •

elaborate public hearing structure to which utilities are subject, the _

AEC was peculiarly vulnerable to the public airing of its internal fl

tensions and disputes.

I
While the affair with Goffman and Tamplin did little to bring dis-

tinction to the AEC, we are persuaded that it was in the course of the I

generic rule-making hearings on emergency core-cooling systems that

the AEC lost its credibility as an agency and that a determined poli- •

tical opposition to nuclear power coalesced (1972-73). By the time «

the Rasmussen Report on Reactor Safety came in (1974-75), it was too

late. The polarization had taken place; and in many ways Rasmussen's

report was one of the first victims of the polarization, embraced in

general but unattended in detail by the industry, rejected out of hand I

by the opponents.

I
Having reviewed the history, we then examined how these polarizations

have affected the understanding and public presentation of the out- 1
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standing nuclear issues. The issue of institutional adequacy revolves

around the question of the proper federal role in the development,

implementation, regulation, and review of the nuclear option. We

find that neither from the legislation nolrfrom the contending parties

has there emerged any clear national mandate for a positive federal

role. The consequence has been to turn the regulatory process into a

battlefield on which contending parties have tried to impose their own

view of what the national mandate should be each under the guise of

technical considerations, with one side disenchanted because the regu-

latory apparatus will not let them proceed, the other side disenchanted

because the regulatory apparatus will not impose a formal moratorium.

The issue of radiation and the questions about its health effects

were being raised long before the beginnings of commercial nuclear

power. However, since the publication of the report of the Advisory

Committee On The Biological Effects of Ionizing Radiation (BEIR)

of the National Academy of Sciences (1972) , the radiation issue has

focussed primarily on the health effects of radiation on occupational

workers. That the substance of recent debate is about the risk to

occupational workers and not to the general public (to whom much

lower regulatory limits are applied) seems not to have been made at

all clear.

The reactor safety issue, too, has had a long history. Since the

issuance of the Reactor Safety Study (WASH-1400 or the Rasmussen

Report), the issue seems to have come down largely to the credibility

and/or accuracy of this report and to whether one sees safety in terms

of the possible consequences or in terms of technical risk (i.e. con-

sequences multiplied by probability). Large differences of opinion

appear in many instances to be a matter of how or whether probabili-

ties are factored into the opinion. Most recently, the accident at

Three Mile Island has raised questions about the adequacy of both the

operation and regulation of commercial nuclear power.

The waste disposal issue centers around whether or not a solution

exists for the long term disposal of nuclear wastes - and as to what
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The economics of nuclear power has been at issue since the early to

mid-1970"s. Rapid increases in the cost of nuclear plants has led

I
I
Iis meant by saying that a solution does or does not exist. The basic

concept, storage of solidified wastes deep underground in a stable

geologic medium (most probably salt in the U.S.) has remained essen-

tially unchanged in over twenty years. But the lack of concerted |

government action (and thereby the lack of actual facilities), com-

pounded by the recent ban on reprocessing (which makes unclear the I

form in which waste will be disposed), has created a substantial air

of uncertainty regarding ultimate disposal. I

I
to frequent charges that nuclear power is uneconomical over against

its alternatives, coal being the most common comparison. However, I

the capital costs of other types of power plants and the costs of

their fuels have also increased dramatically. As a result, no •

"winner" has emerged clearly enough as between coal and nuclear to

settle this very polarized issue - particularly given the many dif- I

ferent costs bases on which such such comparisons are performed. ™

B
Concern over the proliferation of nuclear weapons dates back to be- •

fore the McMahon Act of 1946. But India's detonation of a "peaceful

nuclear explosion in 1974, using materials supplied for non-military I

purposes by the U.S. and Canada, linked this concern to nuclear power.

This issue (muted since the Administration's decision to defer re- B

processing and the breeder) has set apart those who believe that

nuclear power is inevitably linked to nuclear weapons and those who •

believe that with adequate safeguards nuclear power has little if any *

impact on weapons proliferation.
m

The alternatives issue arose not only from a need of critics to be

able to suggest alternatives to nuclear power but also from environ- B

mentalists' desires to suggest broad alternatives to the prevailing

industrial system and lifestyles. Starting from the late 1960's and fl

Earth Day, the alternatives movement consolidated its energy policy

thrust with the publication of Amory Lovins "soft energy" strategy •

and Dennis Hayes' Rays of Hope, culminating in Sun Day. Strong dif-

ferences still exist between those who believe that nuclear power is 1
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necessary and those who believe that nuclear and other "hard" energy

sources can be replaced by solar-based sources in a few decades.

Having reviewed these impasses we then make our constructive con-

ceptual and interpretative proposals for trying to break through the

policy paralysis which the polarization of pro and anti has produced.

We make explicit several of our key assumptions and identify the

principal questions to which a framework should be addressed. First

we assume that energy is a basic good both the supply and distribu-

tion of which are subject to policy incentives and constraints.

Second we assume that any policy will have to cope with increasing

rather than decreasing prices. Third we assume that no energy policy

will be able to maintain even current levels of distribution,

especially for persons of lower income, without the intervention of

additional social policies. Fourth we assume that any energy policy

will need to be examined in relation to the larger social purposes

which it is supposed to serve, i.e., some level of economic growth,

some method of allocating access, some standards of environmental

acceptability, etc. Fifth we assume also that any energy policy will

have to be examined in relation to the social obligations which it

might either meet or violate. Sixth we assume that there are and will

be differences of opinion and judgement about all of this. Therefore,

we identify the purposes of the framework as: 1} understanding these

conflicting judgements, 2) refining the differences, and 3) identi-

fying possible areas of practical agreement.

In the development of such a framework, we begin with the question:

What is a social justice problem? Here we say that it is the exis-

tence of a "rights question" which signals the onset of a social

justice problem. Rights questions are inherently but not exclusively

political matters. They are inherently political because rights

claims can only be effective when they are institutionally supported.

They cannot be exclusively political because of their ethical groun-

ding and technical limitations. At root, the question of rights is

the question of which human capacities we must necessarily exercise

in the course of being distinctively human and freely exercise if we

are to be distinctively ourselves. We identify six such capacities:
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willing, desiring, judging, thinking, agreeing, responding. We claim

that the individual has the right to the free exercise of these capa-

cities and as a result incurs the social obligation to shape insti-

tutions and policies which do not violate and which positively faci- |

litate the free exercise of these capacities. Both individual rights

and social obligations arise by virtue of the claim which each of us •

necessarily makes to their free exercise; and it is when the free

exercise of these capacities is institutionally curtailed within and •

between communities that we have a problem of social justice.

We then ask: Why is energy a social justice problem? The prima facie I

answer is that the mere juxtaposition of the certainties and the un-

certainties of our new energy era - the certainty of the increasing |

cost of energy and the uncertainty of which sources will be reliable

and how much energy we will need to produce - immediately presents us I

with a potentially discriminatory situation, a situation which re-

quires policy intervention. This raises the question of what larger •

social purposes energy policy is supposed to serve. Should it aim at •

sustaining current levels of material well-being, current levels of m

aspiration and expectation, or should it aim at some downward revision I

in the levels of material well-being and the existing drive for more?

We conclude that downward revision could not be justified unless 1) it •

proved to be unavoidable in spite of our best efforts or 2) there were

a deliberate, democratically legitimate political decision to lay •

down the burdens which existing levels of material well-being impose

either on ourselves or on others. In either case, we would still have •

the problem of working out a downward revision which did not violate

the rights of the members of the body politic. We hasten to add, m

however, that the social purpose of material well-being is actually a I

complex of goals which do not necessarily exist in any pre-established

harmony; i.e. jobs, incomes, choices in styles of living, security in J

one's person, good health and longevity, and environmental protection,

just to name a few. I

These issues of material well-being, moreover, are not separable from •

the institutions through which they are pursued and by which they are •

I
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secured; and we suggest that the questions of institutional adequacy

are at least equal, in concern and contention, to the general

questions of material well-being. The principal concerns about the

general question of institutional adequacy which we find active in

the energy debate as well as elsewhere are:

1) the problem of the incomplete legitimation and governance

of large scale corporations;

2) the related issue of "justifiable harm" in the face of

techno-social alternatives and the problems which it

raises for "informed consent" in a democratic society;

3) the problem of the inner regulation of scientific develop-

ment and technological innovation especially in terms of

their social consequences;- the question is who is "calling

the shots" - the professional scientific community, some

partisan political or bureaucratic clique, corporate

managers in pursuit of profit; the issue is whether these

elites have pre-empted the possibility of democratically

governing the social consequences of technological change;

4) the question of whether the conservation of environmental

resources, biospheric integrity, and public health and

safety can be effectively advanced in the face of growing

numbers of persons requiring access to basic life-sustaining

material well-being;

5) the question of whether the new political c(a)lss - the pro-

fessional-managerial-scientific complex - has the vision

and the will to reform the means for democratic participa-

tion, for the extension of civil liberties and for informed

consent so that they become and remain vital means for

governing a technilogical society.

It is clear that none of these concerns is extrinsic to the consi-

deration of energy policy even though it is also clear that none of

these matters will be decisively settled by an energy policy either.

It is to be hoped that energy policy , while involved in all these

issues, will not be held hostage to their resolution.
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Therefore we turn to the question: How do we get morally serious

about these issues? Here we say thafnoral seriousness" does not

consist in sorting out the "good guys" from the "bad guys", or in

substituting questions of personal virtue for demonstrated profes-

sional competence. .The morally serious point in the energy argument

is this: that every known energy source requires structures of re-

sponsibility if its values are to be realized and appropriately enjoyed

and if the applicable rights and obligations are to be met. It is

just at this point, however, that the anti-nuclear argument makes its

strongest claims.

As we under st̂ njati the case, the anti-nuclear argument rests on the

following complex of beliefs:

1) that nuclear energy poses a mortal threat to a significant

number of living human beings even under normal operating

conditions;

2) that nuclear energy poses an unprecedented mortal threat

to masses of human beings in the event of the worst case

accident;

3) that nuclear energy poses a unique threat to the genetic

inheritance of future generations;

4) that nuclear energy poses an irreversible threat to the

life-renewing and life-sustaining capacities of our en-

vironment;

5) that the technical requirement for averting these threats

are so complex and uncertain and have to extend so far into

the future without any possibility of failure that they can-

not in truth be met;

6) that the institutional arrangements required simply to

guard against the threats of this technology, even though

they are not likely to work, will require such concentra-

tions of power in the hands of the technical elite, whether

governmental or corporate, as to endanger any prospect of a

democratic polity as well as a wide range of other humane

values - all this just to protect this costly and precarious

technology;

7) that, anyway, there are perfectly viable alternatives which

do not entail any of these risks.

I
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Those who accept all or most of this complex of beliefs, therefore,

consider the risks of nuclear energy to be truly incomparable to any

other technology which might be integrated into the normal operations

of society. Indeed, they see no way that this technology should be

integrated into the normal operations of society.

If we have stated the case at all accurately, it is a moral argument,

that is, it is an argument which rests its case, not on tha idea that

it is not possible to have nuclear energy, but on the assertion that

it is not right to have nuclear energy. That is the question which

is before the nation. Is it right or not to proceed with nuclear

power? If these beliefs are accurate, then nuclear energy probably

violates all of the rights and obligations enumerated above. Are

they accurate beliefs?

In the attempt to deal with this question, we return to the issues of

radiation, reactor safety, waste disposal and institutional adequacy

and attempt to uncover the essential arguments in relation to each of

these issues.

We find that the radiation argument, on the technical side, focus^es

largely on the question of occupational exposures. The issue is com-

plicated by the supposition that on both sides of the debate there

may be partisan interests which resist such a narrowing of the ques-

tion and by the fact that there is a conflict between "mainstream"

and "dissenting" science. The dilemma posed is that while it is not

a function of national policy to resolve scientific disputes neither

is It wise to suspend policy until scientific disputes have been re-

solved.

The potential for harm raises the question of justifiable harm. We

propose eight criteria for justifiable harm. If a harm is to be

justifiable, then, it would seem that the following are minimal re-

quirements for thinking so:

1) that the potential for such harm has been minimized to its

lowest level without thereby depriving the parties of the



1) that by no account is nuclear power the most dangerous in-

dustrial process in our society;

I
I

basic goods in pursuit of which the risk is incurred;

2) that the decision to live with such risks has been arrived

at through a democratic process in which the parties af-

fected have effective voice; I

3) that the potential for harm is made as explicit as know-

ledge allows, ranging as need be, from the certain to •

the probable to the merely possible;

4) that every effort is made to minimize the consequences for m

any given individual; I

5) that mutually agreed schedules of compensation, either in

remuneration, insurance or both, are available to indivi-

duals in the event that the harms materialize;

6) that the individual does not incur personal costs in the I

execution of such claims;

7) that regular channels of due process exist for the monito- I

ring, amending and enforcing such agreements;

8) that third parties do not become the victims of such ar- •

rangements. I

Under these criteria, we propose that the dire claims of dissenting

science can be given their due attention. Industries should have no

problem entering into agreements which allow "value of life" type I

claims in the event that their activities turn out in fact to be more

dangerous than their present rational calculations lead them to be- •

lieve. It is not unreasonable to expect an industry or corporation

to risk something at least comparable to what a worker is asked to m

place at risk. I

In the issue of reactor safety, we find that a good part of the isssue

seems to come down to whether one's standpoint is the risk (the over-

all combination of the range of consequences and probabilities) or I

the maximum possible consequences (with the probability, however low,

considered secondary). We say that the ethically salient startingH.n I

the discussion of reactor safety appears to be as follows:

I
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2) that by all accounts the calculations of reactor safety

are well within the currently established margins of

public risk from industrial processes whether one consi-

ders the likelihood of small or large accidents;

3) that experts differ, not so much over the likelihood of

large accidents - which all admit to be relatively small -

but over the justifiability of risking the consequences

of a large nuclear accident.

There are difficult ethical questions involved here. What is the

ethical difference, if any, between certain consequences, various

degrees of probable consequences and merely possible consequences?

How much, or in what way should the purposes count in assessing the

potential for harm which is incurred in the pursuit of them? We

conclude that it would appear that the justifiability of current

levels of reactor safety depends 1) on the validity of the general

social purpose on behalf of which those risks are incurred, and

2) on the comparative risks involved in alternative technologies by

which those putposes can be secured.

In the issue of waste disposal, we begin with the obvious fact which

is frequently overlooked; nsmely, that nuclear waste is here to stay,

at least for the next 1000 years or so. The question is: can we do

what it takes to get the federal agencies responsible down to the

job of establishing an adequate, timely and exceptable program for

storing the already existing military and commercial nuclear wastes.

For commercial wastes, we suggest that it might be wise to follow the

direction which other countries seem to be taking; establishing in-

terim surface storage (for somewhere on the order of 20 to 30 years);

at the same time working toward pilot geologic repositories to demon-

strate waste disposal methods; leading ultimately to full scale com-

mercial repositories in a few decades. We need a waste disposal pro-

gram no matter what the future of nuclear power; and the future of

nuclear power may depend on what waste disposal program we get.
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We suggest that the most serious problem at the moment is to arrive

at some reasonable and achievable overall performance criteria for I

waste disposal facilities. We suggest that such a criterion, which

could be developed in specific and monitorable performance terms is: I

that the ultimate diposal of nuclear wastes be accomplished in such a

way that it does not result in any net increase in risk relative to •

an ore body typical of that which yeilded the original uranium from ™

which the wastes were derived. We do not insist that this is THE a

ethical criterion; but we do maintain that there is an imperative to I

arrive at some specification of responsible policy. Serious talk

about obligations to the future generations begins, not in a demand I

for infinite forsight, but with the specification of present respon-

sibilities and with policies designed to meet performance standards I

which fulfill those responsibilities.

In the issue of institutional adequacy we note that absolute perfec- •

tion in nuclear power or any other technology is absolutely impos- «

sible and even unnecessary. The problem is to provide incentives for I

improvements in safety and related matters - to encourage real safety

rather than designing a regulatory handicapping system. I

In matters of public policy, standards and procedures have to be I

technically reasonable, but they also have to be publicaily believable;

and the overall question of how to achieve this combination is what •

we mean by "institutional adequacy". Any known energy source requires ™

structures of responsibility if its values are to be realized and p

appropriately enjoyed. In the debate over nuclear energy it has been I

questioned whether there can be structures of responsibility adequate

to control the risks arising both from the technology and from the I

power of the organization required by any reliance on the technology.

If it.is thought that the technological risks are potentialLinfinite,

that the wastes, for instance, pose a need for 250,000 years of un- •

erring foresight and unrelieved surveillance, then of course the •

answer is no: there cannot be structures of responsibility adequate B

to such technological risks and we could only deliver ourselves and I

I
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our posterity into the hands of a technologically induced tyranny in

the futile attempt to extend present power to meet the demands of

such scale and scope. If, on the other hand, the technological risks

are of a more limited or limitable nature, then the organizational

requirements for governing them may be considerably less demanding.

Thus we can see that in the assessment of institutional adequacy

there is a very close connection between the calculation of the tech-

nological risks, on the one hand, and the organizational requirements

for responsibility, on the other hand. This gives rise to an apparent

practical paradox of sorts. The more dangerous the technological

risk is said to be, the less likely we are to be able to govern the

technology democratically; while the more comiti: tted we are to demo-

cratic governance, the more we may seem to run the risk of under-

estimating the technological harm to persons and to the environment.

This question of institutional adequacy, therefore, poses morally

serious problems for both sides of this polarized debate.

Ultimately it is a political choice whether or not to include nuclear

power in the nation's energy policy. There is no strictly technical,

nor any stringently ethical ethi&al answer to the question: What is

the wisest energy policy for this or any other country to follow?

It is important, however, that such choices be informed by the best

technical and ethical assessments of the real possibility and the

likely consequences of the technological alternatives. In technolo-

gical matters, however, it is not, on the face of it, clear where

political, ethical and technical judgements take up or leave off.

This is especially difficult since the language of science has also

become the language of policy legitimation. When it is said that

"the experts dir'fer," it is not easy to distinguish scientific from

policy differences.

Still, it is both inevitable and desirable that the federal role will

be to make authoritative decisions, both1domestic and international,

under conditions of uncertainty compounded by conflicting advice.

The question is how to assure sufficient independent technical com-
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petence for the necessarily decisive federal role. We suggest that

in spite of the potential for conflict of interest, a sound federal

regulatory program requires a rather extensive and independent re-

search, development and demonstration program as its foundation. It

is not enough for the federal government simply to provide an arena

in which contending parties battle with each other to shape policy.

We need public institutions which can get us beyond an endless and

fruitless exchange between those who say there are no problems and

those who say there are no solutions.

I
I
I
I
I
I

I
I
I
1
I

In conclusion let me depart from my report of the common work which

Forbes and I have done and express some merely personal observations.

Sometimes the overall issue of nuclear energy is posed as a problem

of "public acceptance". True as that may be, I am afraid that

language is too superficial to get at the depth of disturbance which

is symbolized in the debate over nuclear energy. After all has been

said and done to clarify the technical, ethical, and political dis-

putes in the debate, there still remains yet another dimension to it,

a dimension which it is exceedingly difficult to discuss without

seeming to change the subject. For this other dimension is essen-

tially theological and possibly not in the way which we might unre-

flectively expect.

The conscious habit in our common culture is to think of Moses and

Jesus and the covenantal tradition that joins the one to the other as

providing the substance of theology. Long ago, it seems, the maps

for our conscious world were drawn locating the origins of faith in

the history of Israel and the origins of reason in the history of

Greece, giving rise to the apparently meaningful question: What has

Athens to do with Jerusalem? We have carried on many arguments in

Western culture, sometimes resolving that question in favor of Athens,

but mostly resolving it in favor of Jerusalem.

To all appearances that question is before us again, with impersonal

technology playing the role of Athens and the claims for humane sen-

I
I
I
I
e
i
i
i
i
i
a
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sitivity playing the role of Jerusalem, complete with the revulsion

from large scale technology as idolatrous. There are those who see

it that way and I doubt that I could persuade them otherwise.

It does not however comport with my conception of the religious

dimension of our culture. I have never been persuaded that the

question was well posed by asking: What has Athens to do with

Jerusalem? We are not, as I see it, a culture of one myth, but of

several; and the question is: What have Sinai and Calvary to do with

Olympus? It is not the conflict of faith and reason with which we are

confronted, but the conflicting structures of faith out. of whose ten-

sions we have lived which is rising to the surface of consciousness.

We have organized our churches around Sinai and Calvary; but we have

organized our societies, especially in the modern period, around

Olympus.

The essential religion of Western society has been Promethean - with

every resource and effort bent toward the making and the re-making

of the world in which we live. However, as Charles Morris pointed out

some forty years ago, "There is nothing inherently social in prome-

thean activity as such, nor any necessity that this activity be moti-

vated by love of mankind." and that is the religious tension within

which we in the West have lived - how to make our promethean urges

serve the covenant of justice and mercy, with no guarantee that they

will.

For the first time in centuries we have begun to see a religious move-

ment to side with the gods as against Prometheus. It comes as a

shock to find ourselves thinking: Maybe it was wrong to steal that

fire. What if the price is unceasing punishment, our entrails eaten

by day, restored by night, only to be eaten away again as soon as

another day dawns?

There are conflicting images of evil emerging among us, both having

to do with the proper role of human action in the context of our

deepest covenants. On the one side are those who fear that human
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action has grown too large, that too much power must inevitably B

violate the covenant and invae.'* the province of the divine. On the |

other side are those who fear that we will recoil from our respon-

sibilities, imtimidated by their scale, and thus fail to extend the I

covenant to its widest possible reach. Each side, it seems, locates

responsibility where the other perceives idolatry. Both are strung I

out in the tension between promethean and Christian suffering.

I
I
I
I
I
I
I
I
I
I
I
I
I
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Chairman - Dr. D. Hitchcock

I'd like to echo the appreciation that was just expressed with

our applause for the way in which you've given us a remarkably

comprehensive overview of the issues that are involved in the

debate over nuclear energy, and of the framework which you and

your colleague have been developing in order to clarify what is

at stake in the debate on these issues, and of the criteria that

can be used to try to resolve them in the very polarized debate

which exists in our country as well as yours.

It's particularly noteworthy to me that you emphasized that

ultimately the question of whether we go for an expanded role for

nuclear energy is a political question and that the role of the

sort of thing we are doing today and tomorrow and that you are

doing in your work is one of clarifying the ethical diiaensions

and the technical dimensions so that those political questions

can be made with a very good kind of base.

And your final remarks, in which you indicate the very

deep-rooted nature of the tension that exists in the debate over

nuclear energy, from the attentiveness with which they were

received, must have commended themselves to all of us.

So I'd like to once again express our appreciation to you. Thank

you very much.

It's my role just to give you a kind preview at this time of what

tomorrow's session has in store for us. I will try to give you a

sense of how the various things that will be going on tomorrow

fit together with our speech this evening and with each other.
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IThe first talk tomorrow morning is going to be an address by Dr.

Jan Narveson of the University of Waterloo on ethical theory.

The conception here is that this will give us an introduction to _

some of the tools for dealing with the athical and social |

dimensions of issues concerning nuclear energy, and a sense of

why ethical theory is important in dealing with those dimensions. I

Then we have three fairly short papers on specific issues, some H

of which were raised by Dr. Pickering in his talk.

It is hoped that the overview of issues this evening, the •

introductory acquaintance with ethical theory, and the three ^

examples of dealing with specific issues will give you a basis |

for participating in a meaningful way in the workshop discussions

tomorrow afternoon. This is an opportunity for many of us to I

take some risks and do some thinking of a sort that may be

unfamiliar. Those of us who have been involved in the I

organization of this seminar hope very much that you will

participate freely and intensely in the workshop discussions. •

Finally, the seminar will conclude witli three other talks on

various other aspects of nuclear energy. I
I
I
I
I
I
I
1
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Our first speaker this morning is Jan Narveson, professor of

philosophy at the University of Waterloo.

Dr. Narveson holds a PH.D. in philosophy from Harvard University.

He is the author of a book in ethical theory entitled Morality

and Utility, and of numerous articles in ethics, political

philosophy and other subjects. Since we have had a distinction

drawn between ethics and real life, it might perhaps be

appropriate to mention that in "real life" Dr. Narveson is a

devotee of chamber music, which; interest he promotes as founder

and president-of the Kitchener-Waterloo Chamber Music Society.

His talk this morning will be on "Ethical Theory: What it is,

and Why it Matters".
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Moral Philosophy -
What it is and why it Matters!

by Jan Narveson
Department of Philosophy
University of Waterloo

1. Introduction

Since ancient tiroes people have pondered the questions of Ethics,

or Moral Philosophy. And, to a degree that some find embarrassing, they

keep coming up with similar answers, and they fail to reach agreement on

those answers. Nor is there entire agreement about the questions, for

that matter. What you will get in this short talk is undoubtedly somewhat

one-sided. Even if there were time to explore more sides than we actually

have, it would no doubt be one-sided, since I hope to persuade you that

although there is room for reasonable people to differ about some of the

most important questions, the room is by no means unlimited; seme options

can be rejected, and others seen to be at least plausible.

Let's begin by making a few essential distinctions. Ethics or Moral

Philosophy, is a department of what we may call practical thinking, broadly

speaking. Practical thinking is thinking about what to do: we are active

beings, we have decisions to make, and we devote some thought to making

those decisions (including thought on the subject of how much more thought

we should bother to devote to making them) . But not all questions of the

form "what am I going to do" are ethical, or at least interestingly so.

If we want to know how to get to Elmira, our request is for a pretty

straightforward piece of factual information; and though questions o±. "act

are unquestionably crucial in innumerable practical decisions, they are not,

so far as they go, questions of Ethics. Nowr the question of why you are

thinking of going to Elmira in the first place could well turn out to

involve ethics: perhaps your aim when you get there is to poison the

water system or swindle some of the inhabitants out of their property.

We can distinguish, then, between the questions: (a) which course of action

will work, will bring about what I'm trying to bring about, and (b) should

I be trying to bring this about in the first place? The former is about

Means, the latter about Ends. Moral philosophy is often thought not to

be concerned about Means at all, but that would be misleading. What is

true, though, is that many questions of means lie well outside the concern
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of the Moral Philosopher: in particular, purely technical ones of the sort

that belong in the special sciences. Technical developments, as the

present Conference demonstrates, often raise questions of ethics, but the

ethical questions are not identical with the technical ones.

And on the other hand, not all questions of Ends are within the province

of Moral Philosophy either, I think, and here we need to make a more

controversial distinction. We may criticize our aims as well as the actions

by means of which we hope to achieve then; but we may criticize them in

more than one way. (1) We may be concerned about the meaning, the purpose,

the ultimate worth or value of our lives; but (2) we may also be concerned

about whether it is morally permissible, whether it is right, to live

the sort of life we might want to lead. This, I think, is a different

matter, though obviously not totally unrelated. It is different in that

one might be living a life which is perfectly legitimate, perfectly O.K.,

from the moral point of view, but nevertheless unsatisfying pointless,

unworthy of someone such as oneself. Let us refer to the latter issue as

the Meaning-of-Life question. My point is, then, that that is a different

issue from the issue of Morality, and it is the issue of morality which

we are concerned with here.

2. Two Theories Rejected

Well, which issue is the issue of Morality, then? What makes an issue

a moral issue? There have been many answers to this question. I want to

begin by considering two, both, of which have had, and still have, a certain

following in some quarters, and both of which are, I think, wrong: but

wrong in reasonably interesting ways.

(1) One such wrong theory is that moral questions are simply questions

about what one's society wants one to do. Every society has a number of

rules, customs, requirements (we don't here count the official laws of

society as among these for this purpose); and those rules are all there is

to morality. Morality, then, is Relative: that is, a given person's morality

is the morality of the society he lives in, and it may well be quite

different frcm the morality of any other society. What makes a given moral

judgment, in a given situation, correct or incorrect is simply the factor

of its conformity or nonconformity with the morality of the society in
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which the question has arisen. And •what makes the whole issue a moral issue

is simply the fact that what is in question is that conformity.

This kind of view has sate merits, but it can be attacked on several

levels. The merit of it, I think, is mainly this. When we are trying to

decide what to do and we feel that there is a moral question involved,

we tend to represent the moral factor in the issue as a sort of demand,

perhaps even a voice (the Voice of Conscience), telling us to do this or

that. Moral relativism has the merit that it answers the question whose

voice that is in an intelligible way: it is, as it were, the Voice of Society.

Moreover, I think it clear that society does coire into the matter in some

important way. But which way? That's where relativism doesn't fare so

well. In the first place, relativism gets into a real embarrassment in

those interesting and by no means unheard of cases in which we feel that

society is in the wrong. Society may insist that we participate in some

cruel and meaningless ritual, and we may feel that it has no business doing

any such thing. But obviously we cannot thereby be feeling that society

has a rule against doing what society is telling us to dol And there is

another point. Suppose we are dealing with somebody from another society,

whose rules conflict with those of our society. Whose, now, do we go by?'

Or is it meaningless to try to decide which society's rules are the better,

or whether some further rule could not be devised to enable us to deal

with the conflict? It seems to me pretty clear that the question is not

meaningless, but only difficult. And in a world which is increasingly

characcerized by interactions among the most diverse people (Americans,

and Afghans and Russians, for instance) the question of some sort of world

morality is surely one to be dealt with seriously instead of dismissed as

meaningless.

(2) Let us now turn to the other interesting but wrong theory, which

we shall call the God Theory. According to this theory, the rules of

morality are not what our society tells us to do, but what God tells us to

do. Again, it is a theory which has something to recommend it; but it

is also fatally flawed.

One thing it has to recommend it is that there is no problem of

relativism, here, since God could presumably want everybody in the world
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Ito behave the same way in certain crucial respects; and at any rate, he could

certainly think rather ill of.certain society's moral codes. On the God

theory, those codes are wrong: wrong because they disagree with the One

True code, namely God's. Another point in favour of the theory is that God

has sate excellent credentials in moral matters. For one thing, he knows I

everything. This helps, for surely one of the main defects in moral

judgment is lack of knowledge. And of course, he would be super-duper •

intelligent, so there would also be no errors! in reasoning, another source *

of defect in moral judgment. What's more, God is supposed to be Good. _

Indeed, not just good, but super-excellent -in fact, Perfect. And surely |

it's plausible to suppose that we ought to do whatever a being who was both

perfectly knowledgeable and rational and morally perfect wanted us to do, I

isn't it?

But the theory again has some crucial defects. To start with a not I

insignificant one, at least from the practical point of view, we must

soberly appreciate that the supposed cure for relativism offered by the God •

theory turns out to be worth very little when we observe how different M

are different people's views about God. Indeed, a lot of them don't believe

that there is a god at all'. Now, it would, for one thing, be pretty absurd

to think that what those people believe is that the caimands of morality

are the commands of God. And as to the rest, whose God's commands are we I

to accept? The commands of the God the Ayatollah Khomeini? Or the God

of St. Paul? Or perhaps the gods of Carlos Castenada? •

That defect is serious enough - and has, as we know, led to many vars •

between followers of rival "Gods". But from the theoretical point, of view, _

there is worse yet to come. For openers, let us ask ourselves just which |

commands of God would be moral commands - a loaded question, as we shall

see. Suppose God suddenly tells you to move to Yellowknife, no reason I

given. Would that make it morally obligatory to do so? Why? Actually,

we may suspect, anyone who thought that God had told him to do that would I

probably believe that God did have some reasons for asking him to do so, but "

for some further unknown reason wasn't letting him in on what those reasons are. •

But the point is, we can't suppose that God's commands could literally I

be moral ones if they were just arbitrary. What if God tells you to go

and assassinate Joe Clark? Again, no reason given. Or what if you were I

given a reason, and it turned out to be that God just didn't like the color
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of Joe Clark's ties? But of course this isn't what the believer expects

to happen. Why not? Well, because of the goodness, the moral perfection

of God. But now an insuperable obstacle arises. For the God theory has

it that the existence of God is the source of moral distinctions, the

foundation of morality. Yet now we are saying that we know that God wouldn't

tell us to do certain things, and wouldn't give us certain explanations

for his commands, because he is too good to do a thing like that. Well,

what makes him too good? Apparently his acceptance and conformity to

certain' principles of morality! But if we need to know what those are before

we can be sure what God would or would not tell us to do, evidently it

must be possible to find out what those are whether or not God exists;

and so, he is not the foundation of morality. Indeed, we must conclude

that to posit the existence of God is only to posit the existence of somebody

who would presumably be in a very good position to determine the answers

to the questions of morality, but not somebody without whom there simply

couldn't be any such answers, somebody in the absence of whom the questions

simply wouldn't make any sense.

3. A Theory Accepted: What Morality Is

Although there are lots of other possible wrong theories to explore, time

doesn't permit, and so instead I shall simply move to what I believe to

be the correct one. The question before us is: what is morality? The

answer, I think, is this: morality is the set of principles which

society has the best reason to ask us to conform to. Not the principles which

society does ask us to conform, to, for it may be wrong; not the principles

which God asks us to conform to, unless he happens to want us to conform

to the right ones for society; but rather, the ones which it would be most

reasonable for society to ask us to conform to.

The reference to 'society' in this formulation is perhaps a trifle

grandiose. In fact, a group consisting of only two persons affords quite

interesting material for reflection. But the limiting case of a group is the one

containing simply everybody. That is too big a group to be of much interest

to us, though. Better to consider simply all whose actions have any appreciable

effect on each other: the world's population, for instance, comes nicely

under that description by now.
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This proposed analysis of morality is meant to tell us the questions, •

not the answers. Before we can get answers to the question of just what K

the principles of morality are, we would need to know what is reasonable for |

people to want and expect from each other; and to do that, we must know

something about reasonable activity, rational behavior. (And we need to I

bear in mind people's potentiality for unreasonable activity, too. We

must ask what it is reasonable to expect, in view of, among other things, I

the fact that people are not always reasonable.) The very fact that we

seek rational answers to questions about conduct might be regarded as a kind m

of bias by some. Certainly there have been, and are, irrational moralities. •

But if this be a bias, it is an inevitable one: for when we are attempting

to think about these matters, what sense does it make to settle for silly |

answers when better may be at hand? Armed with this analysis, let us return

to the main question; what are the fundamental principles of morality? •

And how do we find out?

Hdw we find out is, in principle, as follows. First, we must have an

idea of what it is rational for people to want generally. Second, we need

to see whether our answer to that generates any rational interest in having _

certain general patterns of behavior obtain in society, and therefore of |

having those patterns instilled into people by the methods of criticism,

praise and blame, and so forth. Third, we try to find some suitably simple I

ways of expressing these requirements, in the form of general statements

about what people ought and ought not to do. We eliminate those which are I

really just deductions from one of the others, or alternative ways of

statirg them; and the resulting set, as simple and elegant as we can make •

it, is the Fundamental Principles of Morals. A few brief notes about each I

of these* but very brief on the third.

5. Rationality I

On the first matter, what we mainly need to concern ourselves about

is the possibility that there just isn't anything at all which it must be I

rational to want. Luckily we don't have to concern ourselves about it too

much. There may be an odd few, for instance, who literally don't care' •

whether they live or die. We should surely sympathize with such people, ™

and we might have to worry about them too, since that is a notoriously _

dangerous condition. But we do not have to worry about their effect on |

our project, for if our question is, what ought society at large to do about

such people, the answer will simply f-e to defend ourselves against them I
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if need be, and otherwise to ignore them. If a person has nothing to lose

which morality might help to protect him from, then he also has no complaint

when it fails to protect him from it.

This implies, as will not have escaped the keen-eyed reader, that

there is a rational interest in life, for instance. The sense in which this

is true is important to spall out. The point is not that to remain alive

must be the supreme wish of every rational parson. It is, rather, that

no matter what our other interests may be, we must be alive in order to

pursue or fulfill than. In lesser degree, the same sort of consideration

supports a rational interest in the maintenance of one's health and bodily

integrity, and indeed in one's mental health and integrity as well, though

those are notoriously more difficult to nail down. And it is also true that

any one of these interests can be outweighed by something to which an

individual attaches still greater value. All of which also itnolies a further

point: that the rational person is one who has values, even though the values

may differ enormously fron one person to another, and that it is in the

light of those values that he acts. He attempts to achieve the greatest

possible realization of the states of affairs which he values. This latter

implies an interest in personal liberty, which is the condition that others

do not prevent one from doing the things which one's values require to be

done. The interest in this is so evidently grea-c that there is room to

argue that it overrides all else; a point to which we will return.

Philosophers have invented an expression which may be brought in at

this point: 'utility'. The idea of this term is that it represents -I."1.-.

which an individual values, whatever it is: the more of what he values

comes about, the more utility he (by definition) gets. A measure of a

person's utility is a measure of the degree to which his valued states of

affairs are realized, or brought about. It is intended, then, to be true

merely by definition that each person rationally wants to maximize his

utility. What he wants to do about other people's utility is another matter;

nothing on this score can be assumed right off.

Now, the status of these two notions, of Liberty and Utility, is of

extreme importance to moral theory. It would be a confusion to ask: which

is the greater value to an individual - his liberty or his utility? For
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by definition, utility is simply the measure of what he values, whatever it

is. He cannot value something else more than it. But it is quite another

matter what an individual might rationally want regarding the values to

be incorporated into a social system. He might want society to be concerned

only about liberty, for instance. The goal of society's institutions, on

that view of the matter, is simply to prevent mutual interference among

individuals. On a very different view, however, it might be argued that

society ought to be concerned about the general utility, or general happiness.

It should arrange its various institutions, including its moral rules, in

such a way that if we add up the utility-scores of each person, we get the

highest possible total, counting each person's utility as equal in value

to each other person's. Or, finally, it might be held that some mix of

these two views is possible. For example, many have held that society

should be concerned to maximize the utility of those who are worst off among

its members, or that it should be strongly concerned with equality in the

distribution of goods. How are we going to answer these questions? They

are, I believe, the basic ones in moral theory today. My intention here

is not to answer them, certainly, but it is to fill in the questions a bit

more and to show how they have significance for the kind of practical problens

we are here to consider.

6. From Individual to Social Values

If we accept the view that an individual acts rationally when he

attempts to "maximize his Utility". and we allow that what has utility for

one person might have none for another and that a person might conceivably

take little basic interest in others, is there any hope of coining up with

an answer to the question which I have suggested is the basic question of

moral theory: namely, what general principles, intended for the informal

regulation of everyone's behavior, any rational person will want just by

being a rational person? The problem is set by the fact that just because

we value our own utility and our own liberty, it does not follow that we

value the utility or the liberty of others. And indeed, one of the classic

positions in moral theory is that morality has no foundations, that it is

purely a matter of sentiment or convention, and that the search for rational

principles of morals is hopeless. Do we have an effective reply to that

challenge?
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That there is some reason to think the answer is in -the affirmative may-

be seen by contemplating an extremely interesting class of situations,

situations which crop up frequently in all societies. Indeed,- we shall

choose as our sample such situation one for a "society" containing, in effect,

only two people. The situations have come to be called Prisoner's Dilemmas,

and are illustrated by the following tale. Once upon a time, it seems,

there were two prisoners: Al and Bob, we shall call them. And it seems that

the local Crown Attorney has apprehended these two characters, and caused

them to be installed at opposite ends of the local prison. The Attorney

knows, and they know what that he knows, that they have committed a major

crime. And he and they know that he can't convict them of it, unless at

least one of them Spills the Beans. But they also know that he can convict

either or both of them of a lesser crime, without any confessions. To each

he then says the following: "If you Squeal, then if the other fellow doesn't

squeal, he'll get ten years in prison and you get off scot free. If you

both squeal, you both get credit for it: you both, are in prison for five

years. If neither of you squeals, you both get convicted of the lesser

crime, and you're both in for one year. What do you say?"

The situation is vastly intriguing. For consider Al's situation. If

Bob squeals, then if he, Al, also squeals, he gets five years, whereas if

he doesn't squeal, he gets ten. So, consulting his interest (and we suppose

he has no love for Bob), he should squeal. And suppose that Bob doesn't

squeal? Then if he. Al, squeals, he gets zero years in prison, whereas

if he does, he gets one year. Clearly he should squeal. And indeed, since

Bob's only two alternatives are to squeal or not to squeal, it seems Al

should squeal no matter what Bob dcss. And the same for Bob, for the

situation is identical for the two. No natter wnat Al dees, Bob should

squeal. Yet if they do both squeal, they are both worse off (5 years in

prison) than if they neither of them squeal (1 year) I Note that they are

worse off in terms of their own values. We do not have to assume that they

are nice guys.

What should they do? Well, in some respects this is debatable, but

one thing is clear. If each could somehow be sure that the other would not

squeal, it would be better for them than if both just did the best he could

according to his own individual lights. If there were same kind of device -
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Ia black box, for instance - which each could actuate and which would bind

both of them to silence, then each should actuate it. Is there such a

device? One famous philosopher, Thomas Hobbes (1588-1676) thought that |

the Government could be such a device. I am pretty sure that he was wrong

about that. And even if a Government will work to do this kind of job, it I

can only work because enough people support it, and why do they do that? I

think that the answer is Morality. Morality is a set of socially reinforced •

psychological internalizations which can get us to do things which aren't •

obviously in our immediate interest - things like rescuing people from _

fires at considerable risk of life and limb, telling the truth even when it |

would pay to lie, and so forth. And my claim is that rational persons have

an interest in supporting a Morality, if, of course, it has the right sort I

of principles, namely principles which it is advantageous for everyone to

have reinforced in that way. I

It might not be amiss to mention a few concrete social examples at this

point. Consider, then, the case with Pollution. Suppose you are an individual •

firm which manufactures certain goods by methods which produce pollution. I

Pollution is bad for you as well as everyone else: you need clear air and

water just as they do. But suppose that producing the goods by non-polluting |

methods costs quite a bit. And. suppose you nicely choose to produce your

goods by those methods: what will your competitors do? The answer is that •

they will probably underprice you by producing their goods by the cheaper

methods, and so you will get the worst of both worlds: you get their pollution •

anyway, and ycur sales suffer. And similarly with all the other producers •

in that field. If you all agreed not to pollute, and the agreement could _

be enforced, then nobody would have to worry about the other guy underpricing |

him, and you'd all have clean air or water or whatever. A rational morality

says: Don't pollute, as long as the others don't either. But it also says I

that if they do, you can too. A rational morality cannot ask anyone to

sacrifice himself pointlessly. I

It will not have escaped notice that this very example may have relevance

to our purposes at this conference. Of course, nuclear generation of electricity m

is usually not done by private firms competing with each other. But it B

is done by nations, and although these nations may not be competing with each

other in any significant way, there are plenty of possibilities for prisoners' |

1
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dilerrmas to arise here as well. Suppose that nation A, for instance, can

dispose of its wastes in such a way as to affect the safety of people in

B. In that event, the B's may conclude that they nay as well use nuclear

generation too, since they'll get the disadvantages of atomic waste pollution

anyway. And then the C's may be affected;so they in turn will dump wastes

in the back yards of the D's, and eventually, of course, the A's will be

affected anyway. Even though it might be in everyone's interest to rule

out nuclear generation of electricity altogether, it may be in each party's

interest, individually considered, to generate it that way anyway.

The general point of view on morality which I have just been developing

is known as Contractarianism, since it views morality as a sort of

hypothetical contract or agreement, an agreement which it would be rational

for everyone to make and try to get generally adhered to in society. Since

the contractarian position, strikes me as perhaps the most powerful and

challenging fundamental view about morality, it will be worth pausing

briefly to consider what the fundamental moral principles will be on this

view. It seems to ire clear that there will be two major ones. First,

there will obviously be a general requirement that we keep our agreements.

The reason is clear enough: if morality is basically a sort of agreement, a

general, rational, mutual understanding that we will do certain things

and refrain fran others, then the requirement that we keep our various

particular, detailed agreements cannot fail to be endorsed. For if there

were no obligation generated when we have a definite and explicit agreement,

how can there be any when we have a rather indefinite and implicit, indeed

hypothetical one? And second, there will be a general directive not to

inflict harms on others merely because it is convenient or advantageous

for one to do so. It is a basic fact about human life that we are able

to inflict damage on others; and this general and basic ability has, of

course, been greatly multiplied in recent times by the progress of science.

This non-harm principle is, I think, virtually equivalent to a principle to

respect the freedom of others: to harm is, I think, to disenable a person

from doing what he wants to do. And if the foundation of morality is a

rational agreement among distinct individuals with their many diverse

interests and values, it is clear that that agreement must have as a

leading component that we are to keep off each other's backs in general.
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on this view is hard to say. I speculate that there would be only one

further principle with anything like the status of the first two. This

I
I

How much more there would be in the fundamental portion of morality

I
might be called the Minimal Help principle: it calls upon us not merely to

refrain from harming others, but also to be helpful to them generally I

when the cost to ourselves in doing so is trivial and the gain to others

substantial. The non-harm principle tells us not to tie people up; the •

Minimal Help principle tells us to untie them if we can do so without danger

or substantial inconvenience. The reason is broadly the same: what it costs •

us to conform to this principle is (by definition) very small, while what •

we stand to gain by it if others conform to it as well is potentially _

enormous - having our lives saved, for instance. |

7. Sane Knotty Problems

Having said this much about the contractarian view of morality, we may I

now note an important feature of it for our present concerns. An agreement,

made in mutual interest, is, of course, mutual. Fundamental in this view •

is that we cannot be asked to sacrifice ourselves for others if we have

nothing to gain thereby, even in the long run. Now, this means that nobody

can on that view, have any really fundamental obligations towards anyone

who cannot in principle benefit him. But obviously people in the distant

future are in precisely that position. By the time they are on the scene, I

we shall be off it. We cannot be imagined to be parties to any agreements

with them, therefore - or rather, since that would be purely imaginary, there I

is no point in imagining it. The question therefore arises why we should

worry, for instance, about using methods of electricity generation which •

will affect only people in the distant future. An example, of course, is •

generation from nonrenewable fuel, such as oil. If we keep at it, it will _

all be gone, and there will be none left for people in the year 2100, or |

perhaps even the year 2000, if some prophets are to be believed. Suppose

all methods of energy production were like that: then what? Should we worry I

about the effects on remote generations? The view of morality I have been

outlining above seems at first sight to say: not at all! I

But that would be much too quick. For many of us do take an interest

in future people. We would like to have some around, and we would like them •

to be in good condition. Perhaps some of us are only concerned about our I

I
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own descendants - but then, that's enough of an interest to do. Others

may have a curious selfish interest in future fame and renown. Still others

nay have an aesthetic view to tiia effect that the world would really be

much too uninteresting if there were no people in it, So now: if there

are any people who simply don't care about the continued existence of the

human race, say, it remains the case that on this view of morality they

have to deal with the rest of us who do care. Perhaps some will claim that

it is irrational to care about anyone but oneself. But that is not obviously

true, at very least. For rationality, on the view I have briefly suggested,

consists in promoting one's values, whatever they are (or at least, whatever

they are once one has thought about them in the light of what one knows) ;

and so the values of those who care about others are not on that account

any less rational than the values of those who do not. The question must

therefore be: on what terms do we settle matters as between people who do

care in this way about future people and people who do not?

Many people talk as though we settle it by simply ruling out of court

those who do not. On their view, the existence of future generations is

a natter of moral obligation; those who care nothing about future people

are simply immoral and we shall be justified in bulldozing them over if

they object. That sane people will have this view of the matter is important,

for it raises a basic question about morality. The question is, in effect:

who is morality for, anyway? Jfy answer is that it is for everyone. It

is for everyone, not only in the sense that it applies to everyone—its

principles are to be used to criticize the behavior of everyone and not just

some or most people—but also in the sense that the values which form the

basis of morality must be everyone's values. And I think that the difference

of opinion between those who would like to see people around in the year

2500 (say) and those who do not care whether there are any around then or

not is a difference of taste; it is not the difference between the righteous

and the wicked.

For what reason might people think that we have obligations to see to

it that future generations exist? One interesting possible reason is this:

some people, I think, have a sort of uncomfortable feeling that if we were

to let the human race die out, say, rather than keeping it going, then we
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would be, as it were, letting the team down- We would be failing in our

duty to mankind if we didn't perpetuate the race.

This view involves a very baffling problem: to whom is this supposed I
to be a duty? If we don't have any people after, say, 1984, so that eventually

there just aren't any more around, then who could we possibly be letting •

down? For if this happens, then there simply won't be any people in, say,

the year 2100. And so, there won't be any people to let down! Nobody in the •

future will be hurt in any way by this alleged failure, because there

won't even bg anybody to notice, let alone be discomfited by itl It is •

also true that nobody will be around to experience the pleasure of life •

at that time. But equally, we can point out, they won't notice that I So _

it is simply not true that we owe the duty of perpetuating the human race |

to future people. If there are future people, we would automatically have

fulfilled that duty, and if there aren't, then there will be nobody to be I

damaged, disadvantaged, or even inconvenienced, by the supposed failure.

I may seem to have taken a slight excursion from the main issue here, I

since the main-question is not so much whether there are to be future people,

but rather what sort of claims on us they will have if there are any. And m

I have pointsd out that if the contractarian approach to morality is correct, I

then, this is a matter which must be decided by reference to the interests

of us currently existing people. Is there another approach to morality on I

which the' claims of future persons are more solidly accounted for?

Of course there are lots of "approaches to morality", if you don't I

care whether they have any rational appeal. What we surely want to know is

whether there are any rational approaches, any views of morality which •

appeal to all of us as reasonable beings. On one different approach, we do •

not need to make an indirect argument based on the interests and tastes _

of currently existing people; on this approach, future people automatically |

count, just by being people. According to this view, all persons are

inherently entitled to equal consideration, no matter where or when they I

may exist. Future people are still people: so they count. Their satisfactions

are to count equally with ours, their unhappiness to have the same weight as •

ours. It all sounds very elevated and inspiring; it is also very ambiguous *

and obscure, especially in its implications for the present issue, as I M

shall explain in a moment. But even before we get to that, it has to be I

r
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asked why we should think this, and what the status of these values is. It

is, to begin with, fairly obvious that most people simply do not believe

what this general view claims: they don't really believe it, that is. To

cite just one example: most of us spend quite a lot of money on our own

children, giving them fancy toys when infants, good clothing rather than

rags, perhaps nice cars if we can afford them. We do this despite the fact,

which we all know perfectly well, that the world is simply crammed with

people who are far worse off than our own children, and for whom similar

amounts of money, if carefuly spent, would do far more good — such as

preventing them from starving to death. We don't treat our own children just

equally with other people. (Nor do Canadians treat non-Canadians equally

with other people, as will be quickly found out if you try to hire a foreigner

for your company, or even to come and play a concert for you1.) Now, this

difference in status between our own children and other people is not, we

should point out, a matter of desert. Our children are no better than

anybody else: on no conceivable criterion of merit could any rational

parent maintain that his child deserves better treatment than all of those

millions of other people in the world who undoubtedly need whatever we

might have to offer more than our children do. Still, there it is. And as

a natter of fact, nearly anybody would accept that other parents have a

perfect right to be just as selfish as we are in this matter.

One could cite other ways in which it is clear that hardly any of us

actually believes what this interesting hypothesis of Equality tells us to.

This doesn't show that the hypothesis is wrong; but it brings into ̂ L.̂ .~tion

whether it is obviously right, at least. And since morality is a practical

matter, it suggests that some argument is needed to show why we should

accept it. And that will be no easy matter. Meanwhile, however, let us

just for a minute longer explore the question of how the adoption of the

hypothesis of equality would affect such questions as whether we are within

our moral rights to use up valuable resources at the expense of future

generations. And here we run into another exceedingly interesting little

difficulty. The difficulty comes about because of the fact that the population

of the world, as time goes on, has no inherent upper limit. Time stretches

out ahead of us forever, so far as we can see. And this means that if there

are even just a handful of people at any given time, there could still be
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an infinite number of people in the history of the universe throughout time.

Meanwhile, however, our question is how to distribute certain natural

resources which are, by hypothesis, finite. Well, if you divide a finite

quanticy among •. an infinite number of applicants, _

each person's share is infinitesimal, i.e., Zero* And so if we insist on |

dividing these resources equally, we may as well all quit using them altogether.

If, on the other hand, we wish to justify supplying sane definite amount I

of them to each person, then we will have to limit the number of people

there are going to be. And so the question of whether we have an obligation H

to have future people and the question of what we owe them if we have any .

cannot be kept completely apart. And then we see that we have to make m

another decision: where to set the level each person is to have. It can, I

in principle, be anywhere we like: all we have to do is see to it that only

as rrany people come to exist as can each enjoy that much of those resources. •

But that's interesting. If we are indeed free to set the level where

we likef so long as we fix the number of people accordingly, it is hard I

to see how we can have any kind of basic obligation to put it at one place

rather than another. And what might it be? We might say, for example, •

that each person should have enough. But enough for what? To stay alive •

at all? Or to live well - and if so, how well? How much is_ enough? _

Meanwhile, let us go back to our hypothetical persons who do not care |

about future generations. The rest of us do care. We are willing to make

some sacrifices to see to it that people in the future can have a tolerably I

good life, by whatever standards we see fit to apply. But these who

don't care are not willing to do anything of the sort. What, if anything, I

may we permissibly iirpose on them in the way of restrictions on their '

use of resources which could be valuable to future people? m

The answer to that question may well be: None. They are, after all, I

in no way responsible for the fact that there are going to be lots of people

around in the future to rsake demands on these resources. On the other hand, I

of course they have obligations toward us. They can't go putting radioactive

crud in our Wheaties, and they can't leave dangerous things lying around I

for us to stumble over; nor can they use up our oil, or whatever, without our

say-so. They are entitled to compete with the rest of us for the biggest share •

share of whatever good things life has to offer, and if they don't want to •

leave any for their children because they don't want to have any children

B
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to leave them for, O.K. The point is that we cannot say to them that they

are taking more than their share and not leaving enough for future people,

for if they had their way about it, that would simply be false, since

there wouldn't be any future people to divide it with I

8. Concluding Remarks

In this sketch of moral theory, with an application to a couple of

relevant issues for this Conference, I have not done justice to many

historically interesting views of morality; indeed, I haven't even laid

out at much length the main options which seem to me to be of interest

currently, apart from the one which seems to me of most interest. Even if

we operate within that framework, we have, as will be evident from the

preceding deliberations, plenty to puzzle us. But this should not surprise

us. Moral philosophy can hardly be easy, when we consider what complicated

beings we are. Those complications have always been with us; but when we

aflri to this how enormously the developments in technology over the past

couple of centuries - indeed, the past couple of decades — has increased

the stakes arid the range of options which confront us, there is still less

room for astonishment. Nevertheless, there are seme main principles which

continue to make sense despite all this, and that is because their rationale

is precisely that they are the principles which very different and very

complicated people require for the satisfactory adjustment of their

interactions. The problem is to make these leading principles fit with

the new difficulties thrust upon us by technology, and this problem, I

think, is soluble even though very difficult.
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Chairman - Dr. D. Hitchcock

Jan Naverson has given us a description of at least five theories

about the nature and justification of moral claims, claims/about

what it is morally right or wrong "to "do.~~̂ ~ He has argued against-

some of these theories, and has endorsed a theory of morality as

a kind of ideal contract—the principles which rational people

would agree on as being in their long-run mutual interest.

At the end of his talk Dr. Narveson applied this contractarian

theory to the question what moral obligations we have to future

generations, His talk thus provides a natural introduction to

the first of our three papers on specific issues concerned with

nuclear energy—-a paper by Andy Brook on the topic "Uranium Mine

Tailings and Obligations to Future Generations". Dr. Brook's

paper, although it deals with the same problem with reference

specifically to uranium mine tailings, is based on a different

moral theory than that endorsed by Dr. Narveson. The contrast

between their conclusions will provide an instructive example of

how differences in moral theory can lead to different conclusions

about what is right and wrong in a specific area.

Our speaker is an Associate Professor of Philosophy at Carleton

University and the holder of a D. Phil, degree from Oxford

University. He has published several articles and given numerous

addresses on philosophical problems concerned with personal

identity, respect for persons and environmental obligations. He

is a member of the Advisory Panel on the Long-Term Management or

Uranium Mine Tailings, Atomic Energy Control Board of Canada.

The objective of this panel is to draft and present the case for

new, long-term policies, and it is in connection with his work on

this panel that Dr. Brook has developed the position on our

obligations with respect to uranium mine tailings that he will

share with us today.
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Uranium Mine Tailings and Obligations

to Future Generations

by

Andrew Brook
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Policy questions have at the ir heart moral quest ions . Those posed by nuclear

energy are often s u f f i c i e n t l y complex to tax the f u l l resources of modem moral

philosophy. As Arthur Porter has put i t ,

. . . a n assessment of the value of nuclear power., .ultimately requires
an examination of the acceptabi l i ty to society of the risk and b e n e f i t s
of the technology, re la t ive to other options. This process i s , by
de f in i t i on , extremely d i f f i c u l t s ince value judgments of a part i cu lar ly
complex kind, transcending nuclear power per s e , are clearly involved.
Indeed, whose values are to be judged worthy and how this assessment
i s t o be accomplished with j u s t i c e are pertinent questions. 1

Indeed they are. A method for determining which values are worthy would be a large

step i n the right d irect ion . I s h a l l attempt to sketch one, at l e a s t i n the

context of one type of value , namely obligations to future generations.

Any consideration of our obl igat ions with respect to nuclear energy operates

i n a vacuum unless at minimum i t begins from some of the pol icy- inf luencing facts

pecul iar to the industry. The environmental problems found at the ' front end* of

the fuel cyc le , the mine /mi l l operat ion, are an important case i n p o i n t . Si.nce they

are often neg lec ted , we w i l l s i n g l e them out for spec ia l a t tent ion , as an in teres t ing

t e s t case for our method of determining our ob l iga t ions . J'ore general appl icat ions
2

w i l l then be explored.

MIKE/MILL WASTES

A great deal has been wri t ten recently about h igh- l eve l reactor wastes and

some other reactor questions such as the risk of radioactive contamination from

melt-downs. Curiously, remarkably l i t t l e i s heard about a radioactive waste

problem which i n terns of rad ioact iv i ty becomes comparable within 300 to 800 years

and which may prove a great deal more intractable to manage e f f e c t i v e l y over the

long-tern, namely low-leve l wastes . The low-level wastes from the fue l refinery or

the reactor s i t e (contaminated c lo th ing , e t c . ) may not be a serious problem. The
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low-level wastes from the mine/mill operation, because of their enormous volume,

unquestionably are. Yet relatively l i t t l e attention is being paid to them, even

vith respect to such basic questions as what real social cost they will impose

in the long-term, or what technology is required for their long-term safe management.

The AECB, which formed an Advisory Panel on the Eong-Term Management of Uranium

Mine Tailings in November of 1976, i s an exception, and a significant one. The
4

question has received more attention in the United States than i t has in Canada.

But overall, i t has received relatively l i t t l e attention.

Mine/mill wastes are not an insignificant problem. As a detailed study for

the American Physical Society reports,

The parts of the fuel cycle that contribute the most to public radiation
exposure are fuel processing, uranium mining and milling.

This surprising statement refers, of course, to the United States. Canada has no

reprocessing facili t ies and environmental release rates from the mills are much

lower here. Most American mining sites are in areas of negative precipitation

balance (less rain than evaporation and runoff) so they tend to be very dry and

susceptible to wind erosion. In Canada, all sites have a positive moisture

balance and so tend to be covered with snow or to be moist from rain ^ost of the

time. Even so, the statement is probably not far from the truth even heire.

Evidence of the comparative neglect of mine/mill wastes in the public policy

arena is not hard to find. The terms of reference of the Eare Committee explicitly

excluded low-level front-end wastes (though the Committee in i ts report indicated

that they needed to be studied). The Porter Commission tended to follow the same

trend. Although A Race Against Time contains one brief discussion of the question

and recommends a panel of internationally recognized ecologists be put to work on

the problems involved, in general throughout the remainder of the report the issue

is invisible. Nowhere does i t receive anything like the detailed attention devoted



52.

to other waste management problems.

When the problem is. taken up, the tirae-<frame is usually short. The Porter

Consmission's (Kdcussion, though i t considers post-shutdown problems, does so only

very briefly and inside a time-frame much shorter than the effective radioactive

l ife of the wastes (at least 100,000 years). The Cluff Lake (Bayda) Inquiry

could hardly avoid the tailings issue, and in fact recommended containment in

concrete. (Because the ore is so rich — up to 60% uranium oxide in spots — the

tailings from Cluff Lake will often be richer than the ini t ia l ore at other sites

where commercial ore can run as low as .15% to . 05%uranium oxide.) However, even

such containment i s short-term. A senior official of the Bayda Inquiry allowed in

private conversation that the proposed concrete containers have a l ife of 100 to

200 years, and that almost no consideration was given to the question of what would —

or should — happen then.

I
I
I
I
I
I
I
I
I
I
I
I
I

In the uranium mining and milling process, only about 15% of the radioactivity

is removed (mostly in the form of uranium oxide). The other 85% (including radium,

the mineral of greatest concern, and thorium, of which radium is a decay product)

leaves the mill mixed in with the wastes. Since each kilogram of uranium removed

leaves from one—third to two tonnes of waste ore, all of which is very finely ground, I

and twice as much waste water, these radioactive minerals are dispersed throughout

an enormous quantity of inert wastes. In Canada in 1978 about 100 million tonnes

of these wastes were in existence; the vast proportion is stored on the surface •

behind retaining structures, with secondary structures to capture and allow

treatment of waste water. After treatment, the waste water is released into natural I

watercourses.

The radioactivity in these wastes can enter the environment through wind

transmission, ground-water seepage and direct irradiation of any living things

I

I
I
I

I
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which happen to find themselves in the vicinity of a tailings storage area. The

transmission mechanism of greatest concern, however, is water transmission. Some

of the radioactive material enters waste water in the mill; some more is leached

out of the solid wastes in the tailings pile by either the waste water or normal

precipitation and run-off. l|

The dosages to which any living being would be exposed as a result of trans-

mission from tailings would, of course, be very low. And the long-term effects of

continual exposure to low levels of radioactiity are not by any means well understoood.

Since there is- some radioactivity in virtually all soil, v;e clearly have some degree

of tolerance to it. However, there is some evidence to suggest that with respect

to the carcinogenic capacity of radioactivity there is no lower limit or threshold

below which no damage will occur, and that the effects of exposure in terms of

numbers of deaths or injuries is roughly constant for a given amount of radioactive

material, so that the same damage will occur whether a few people are exposed to

high dosage or a great many people are exposed to a very low dosage. There is also

a possibility of genetic damage.

Management of tailings piles and waste liquids in the short term ±s currently

fairly effective. Release rates for most active sites most of the year are within

federal'standards. However, these management techniques involve continuous, active

treatment of the wastes, which may well not continue after the mine/mill operations

shut down, and rely on containment structures with an effective life of at most a

few hundred years.

Because of the effectiveness in the short run of the current practices, so that

real risk of damage from mine/mill wastes will occur at least tens and maybe a few

hundreds of years from now, and because of the relative isolation of most tailings
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piles, these law—level wastes have been assigned a low priority in waste-management B

policy. Nevertheless, the water route from these tailings piles has the potential

of transporting radioactivity (principally in the form of radium) over very wide areas |

(e.g. all of the Great Lakes from Lake Huron down), and no treasures are in place or _

even at present required to prevent this from happening. —

I
I

In fact, there is no general agreement on what measures should be taken. The

material cannot be returned to the mines because it doubles in volume in the milling

process. Sealing the piles- effectively seems unpromising. At some sites, deep lakes

exist, into which the tailings might be put. But this solution is obviously site- I

specific. One promising technology involves removing most of the radioactive materials

in the mill, thereby generating a much smaller volume of higher-level wastes, which I

perhaps could be returned to the mine. However, no machinery for doing so has been •

proven effective even on a laboratory scale.

Nevertheless, a suitable solution, one which would render tailings safe and •

remove the need for further intervention in the future, can probably be found,if I

sufficient resources are devoted to the task. As a portion of the total costs of

nuclear energy, any such costs would inevitably be very small, amounting perhaps to •

at most 1% of the final cost of the electricity generated. And that brings us to _

the central moral question: are we obliged to assume these costs, or is it permissible •

for us to pass the costs of tailings management on to future generations? I

VALUES FOR THE FACTS •

Three kinds of policy question now need to be distinguished: Vhat, from the _

point of view of policy and its implementation, is being done at present; what is •

likely to be done; and, what should be done? The third (which sometimes gets mixed •

up with the second) raises the moral issues (as well as economic, technical, sociology,

r
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managerial and even legal ones), for example, questions about the level of risk

which a society is irorally permitted to impose in order to realize some advantage,

about whether some risks are unacceptable no matter what the gains, about how much

we may, from the moral point of view, consume and how much we are obliged to leave

for later generations, about human liberty and social and capital concentration,

and so on. We will focus on one such question: what costs of energy production are

we obliged to assume (given that we are reaping a lot of the benefits) and what costs

is i t permissible for us to .pass on to future generations? The costs (either for

management or in pollution and probable suffering, etc.) of mine/mill wastes will

be the test case.

I t has sometimes been argued that moral views cannot at bottom be argued. They

are matters of taste or feeling or whatever. A good counter-example, an argument

for a moral view which is as compelling as technical or economic arguments at their

best, would greatly undermine such relativism. What follows will hopefully be a

step in that direction.

Kine/mill wastes have two useful features as a test case for views about

obligations to future generations. Because their handling seems unlikfly to yield

direct benefits, they raise primarily cost questions: costs to us vs. costs to

future people. Thus we can avoid the questions of distributive justice which arise

whenever consumption of benefits is in question. Secondly, because harm from the

mismanagement of tailings is not apt to appear for at least a few generations, the

I commands of (even enlightened) self-interest are well in the background, and the

genuinely moral issues stand out by comparison.

Obligations and Possible Persons

' One argument that we have no obligations to future generations has enjoyed some

1 currency, and should be disposed of. It runs as follows:
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1. We have obligations only where someone has rights. •

2. Only actual, not possible, persons can have rights.

3. No future person is alive (actual) now. I

4. Hence no future person can have rights now.

5. Hence we have no obligations now to future persons. •

Even is we accept 1-3, however, 4 does not seem to follow. A person's rights

may well exist for more than the period of time in which he/she does. Thus any K

actual person, no matter at what time in the future he/she is actual, may well

have rights now. At most, only possible persons never actualized would enjoy no •

rights.

I
The question of whether there will, at some distant point in tine, be_ persons

may, of course, have an influence on our obligations. It is a separate issue, to I

Principles and Obligations

I
Is there reason to think that we _do_ have an obligation not to pass on the costs

of our energy-producing activities? Three basic moral principles, to do with fairness, I

liberty and freedom from pain, imply that we do:
8

(a) Fairness: he who benefits should bear the costs.

(b) Liberty: our actions must not result in a preventable and
foreseeable restriction of others' opportunities
(which disease, pain, mutation or the costs of _
avoiding these would do). I

(c) Freedom from pain: our actions must not result in preventable and
foreseeable pain (o
ability) in others.
foreseeable pain (or discomfort or diminution of I

•

(b) and (c) are, of course, closely connected. In addition to these three, there

is another basic moral principle, the right to a minimally decent l i fe , which, though
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not so widely accepted, also points in the same direction.

Perhaps many people would be content to stop here. But an unbridled moral

sceptic (or someone who greatly desires soce contrary course of action) might

claim to have been given no reason to bind himself to such principles. Before we

could claim that they are rationally and/or morally compelling, we would have to

be able to answer him.

To refuse to accept these as reasons ^t, all would be pretty much to get out of

the business of justifying courses of action, finding good and sufficient reasons

for courses of action, altogether. To consider them, instead, reasons but poor ones

would create an onus to find better ones; and i t is not clear that there could be

stronger reasons than these. Moreover, ve do care about these principles — they

are deeply embedded in our view of how interpersonal relations ought to be governed,

and therefore in our notions of self-respect and sense of decency. Not to consider

them reasons and good reasons, or to suspend judgment until we find something

deeper, would be to turn our backs on the convictions which are a main component of

9
our moral personalities.

But these two arguments are not decisive either. Fortunately, there is a

deeper principle, for which a reasonably conclusive argument can be found, and of

which the principles of fairness, liberty and freedom from pain turn out to be

at least in part just more specific instances. The principle is the following:-

prior to considerations of individual distinguishing qualities of moral
relevance, each person has the same value as any other.

The argument for this principle is that i t would be irrational to assign two people

different moral value for no reason at al l , or for reasons which could not affect

their moral worth. So accepting the principle is the only rational point of view.
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To be sure, some discriminatory assignments of value can be justified. Such I

a distinction between two people could be justified whenever it was founded on a

morally relevant difference. Far example, having Beethoven's powers may make B

Beethoven more valuable than John Smith. In general, some people have especially •

valuable features: genius, sensitivity, maybe even personal beauty, grace or charm.

(As will become clear, the argument can be quite generous in what it allows as a I.

morally relevant difference.) Secondly, only a few people (including myself) are

within my control; special concern for or discriminating in favor of these people |

will increase the chances of my doing what I can to procure and distribute things of H

value. Similarly, special bonds of affection may justify special concern, if the

loss of those bonds would seriously undermine a persons's life having any point or I

purpose in his own eyes, seriously undercut his self-confidence, etc. — in general,

I

I
I

reduce his chances of adding things of value to the world.

However, some differences are not morally relevant. Self-interest — maximizing I

(or a desire to maximize) one's own benefits and minimizing one's costs simply

because the benefits and costs would accrue to me_ — is not. No difference of

characteristics between me and anyone else has been invoked, and as the 19th-century

philosopher Henry Sedgwick put i t , mere numerical difference makes no moral

difference. Similarly, collective self-interest by itself marks no difference of I

characteristic between one's own generation and future generations. In general, no

one person (even if he is me) and no one generation (even if i t is mine) has features

so distinctive and valuable zs to justify giving that person or generation preferential

treatment in the distribution of costs and benefits.

I
What does the principle of the prima facie equal worth of each person to every

other imply? It is sufficient for our argument if it implies that either amounts of B

costs and benefits, or at least cost-benefit rations, cannot be assigned on any M

basis which discriminates in favor of some persons over others.

—
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Since we are the ones enjoying the direct benefits of nuclear energy, any

passing on of the costs of the activities involved would constitute just such a

discriminatory assignment of costs and benefits — from which i t can easily be

concluded that we have a moral obligation to find a permanent, passive solution to

the problem of uranium mine-mill wastes. (Were we to be passing on additional

benefits at least as large as the benefits we are enjoying, and yet assuming half the

costs, the conclusion would change. But i t seems unlikely that we are doing so at

least with respect to benefits.)

Indeed, the three principles, fairness, liberty and freedom from pain, are at

least in part just particularized versions of the equal worth principle. Fairness

can be seen as the principle that one nay not assign costs to others without a

correlative benefit and without assigning to oneself correlative costs. Now,

infringenett of liberty is a cost and so would require a correlative benefit.

Similarly with infliction of pain. Or to be more exact, liberty and freedom from

pain must go a£_ least this far. They may in fact go further.

Can the Obligation to Future Generations he Weakened?

Some are inclined to import a specifically economists'/accountants' notion of

discounting into this issue, and argue that future generations, like anything else

in the future, are worth less than the equivalent things right now. This principle,

that a bird in the hand is worth two in the bush, can be argued for in the

economists' contexts on a number of bases: uncertainties or probabilities; rates of

return on present wealth; and so on. I t has no relevance here. One discounts the

economic value of the future on the basis of i t s value for me (now); one considers

the moral worth cf future generations on the basis of their value — for anyone,

including themselves, as much as for me.
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I
I
IThere are, however, other discounting principles. Some people night argue that

far distant people, just by being so far distant, are worth less per head than •

people currently alive. While this does not seem a morally-relevant difference,

being mere location in tine, two other discounting principles are perhaps somewhat

stronger. m

1. Nature of Future Persons:

1
The farther we move into the future, the greater the probability that •

persons alive then will be different from us in one or another of a number •

of relevant ways: They may be immune to radiological damage and chemical

poisoning; though s t i l l at risk, such risks may not in some way affect I

their interests; their forms of social life may be so different from ours

that their moral worth is reduced; they may be such moral monsters that •

they would not merit our moral concern.

Only the last of these seems to be more than a very remote possibility. K

2. Existence of Future Persons:

The farther we move into the future, the greater the probability that no m

persons will exist at a l l . ' •

This claim is sound but ignores the fact (as does the first) that significant _

damage from radioactive tailing could occur within a few hundred years, a period

sufficiently short to reduce the probability considerably. I

To see the real moral force of these discounting principles, i t i s essential •

to distinguish between epistemic possibility ( ' i t may, I just don't know*), and real

probability ( ' i t may; reliable calculation reveals a chance of which is more I

than insignificant'). If we just don't know, we can ensure that we have met our
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obligations (though we don't, of course, know that we have them either) only by

acting as though there will, in the future, be people, and people relevantly like us.

And even if we .do. know that there is some real probability that there won't be, this

probability must, I think, be fairly high before our obligation to act as though

there will be is significantly reduced — though this point is controversial. So

long as there is any significant probability that there will be relevantly similar

people, there is a probability that we have obligations. Thus any discounting

principle of which I am aware seems to have only a negligible effect on our

obligations to future generations.

Are There Other, Incompatible Obligations as Strong or Stronger?

Here one central issue is the question of costs (at some probability or risk

level) and benefits: for a given cost, what is the greatest obtainable benefit? To

meet our obligations to future generations with respect to the hazards in radioactive

tailing piles would cost something. Would the benefit conferred on mankind as a whole

(or, if one believes in obligations to animals or all life, on living things as a

whole) from expending resources on these tailings be as great as the benefits we

could confer by expending these resources in some other way? I think ul.at if the

answer is 'no', our obligations with respect to the tailings would be cancelled —

ought implies can, we can only expend the resources once and we are obliged to

expend them some other way.

Whether the answer jLs_ 'no1 is a complicated, partly philosophical, partly

factual question. Philosophical to the extent that we would need criteria for

comparing costs and ranking benefits. Factual for reasons which are perfectly

obvious.
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I
IOne example of a possible alternative expenditure of the relevant resources

may serve to highlight not only the complexity but also the practical reality of

both the philosophical and the factual issue. There is increasing evidence that

one unhappy by-product of modern medicine is what one might call pollution of the I

human gene pool. The exponential increase and spread of diabetes i s one example.
pool •

Certainly passing on a sound gene*would be a great benefit to future generations. |

Would the benefit be as great as the benefit of freedom from the dangers of radio- M

active poisoning from uranium tailings? Avid could i t be secured for a similar

expenditure of resources? I doubt that anyone knows the answer to either question — I

and rational public policy requires answers to them, and to thousands of similar

questions. |

In fact, two such questions are worth mentioning. What would the balance be i f I

the comparison were with renewable energy? And what would i t be i f the comparison

were with heavy metal contamination? (Heavy metals have no half- l i fe , but retain •

their toxicity forever.) •

These hypothetical questions have been framed in an artificial isolation. »

The real cost-benefit questions (and hence the real moral questions) are much more

complicated. They must also consider the benefits side, and thus.such issues as I

expanding or contracting benefit levels to ourselves or to others, the utilization

of benefits for more or for less wealth-expanding and development purposes, and so |

on and so forth, almost without l imit. Rationally based public policy frota the _

cost-benefit point of view (and therefore public policy which meets even the

necessary conditions of moral soundness) turns out to be extraordinarily complicated — I

something which wil l come as no surprise to those familiar with the deep and

unavoidable information vacuum in which policy decisions are often actually taken. |
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Some Other Cost-Benefit Considerations

In some contexts,"at least three~further cost-benefit-questions would 'nave

to be addressed —* thereby adding to the complexity just mentioned. Fortunately,

they do not affect our obligations with respect to uranium tailings, (i) Are

total benefits of an activity greater than minimum total costs? With respect to

tailings, the answer is almost certainly 'yes'. (*i) Are sufficient total

resources available at all? The answer is again 'yes1; though the real question

here is whether sufficient resources can reasonably be made available; and were the

answer not so obviously yes, we would have to go into that very difficult question

in a serious .way. ( i i i) Will future generations be able to secure the same benefits

for themselves much more cheaply than we can? Although the answer is probably 'no',

the whole question can be rejected, if my earlier argument is sound, because i t is

we who are reaping the benefits of uranium mining and so there is no sound moral

reason in general why future generations should be made to assume any of the costs.

I t is perhaps worth noting, before we leave this topic, that cost-benefits

issues may also be relevant to our previous discussion of probability and its effect

on our obligations. There -I .argued that the probability of there not being relevantly

similar people, or people at a l l , must be fairly high and determinable before our

obligations are significantly reduced. This argument may have to be modified in the

following way. If the costs of meeting these obligations are fairly high, or if great

benefits could otherwise be achieved for these costs, our obligations relative to the

probability of there being relevantly similar people may fall faster than v?ould

otherwise be the case.
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PRINCIPLES, CRITERIA, FACTS

Now to broaden the focus. Since i t would be impossible to broaden the noral

analysis into a l l the areas relevant to nuclear policy, or even nuclear policy in

the context of the environment, the methodology will be generalized instead. Then

we wi l l look briefly at some conceptual issues related to determining our obligations

which have not come up in the specific context of mine/mill wastes.

The methodology of the las t section for determining what our obligations are,

what policy ought to be adopted, has , to simplify, three stages. F i r s t , moral

principles , as supported by argument (in the las t section argument showing the

only available alternative to be i r r a t i ona l ) , determine basic principles of

distribution of costs and benefits over populations and times. Then conceptual

analysis lays out c r i te r ia for set t ing costs against costs , benefits against benefits,

and each against the other. (The need for this was identified, but i t was not

attempted in the l a s t section.) Probably this i s philosophically the most difficult

part of the task. Then, with c r i t e r i a settled for ordering costs and benefits

(considered very broadly, to include full social costs and benefits, including

indirect and by-product ones) , the job of collecting the facts to which to apply

these c r i te r ia can be undertaken.

This method is hardly new. I t i s worth laying out so baldly, though, because

the moral decisions underlying policy are often made on the basis , rea l ly , of hunches,

in an analytic vacuum which we would not begin to accept for making design decisions,

investment decisions, etc. Similarly, cost-benefit assessments are often carried out

with somewhat rcyopic notions of what can properly be classed under e i ther concept.

I
I
I
I
I
I
I
I
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Principles and Cost-Benefit Issues

At the point of contact between moral principles and cost-benefit analysis

lies a number of thorny issues. These include:- . - • -

- the issue of whether the equal worth principle can be realized in equal cost-

benefit ratios, or whether equal cost-benefit distributions (so that everyone gets

the same amount of each, and not just the same ratio) are required. To some extent,

this is merely an\academic''question.r _ Some level of cost is unavoidable to any^

being who has to service a human body, sc any str ict adherence even to the ratio

interpretation will achieve at least some measure of distributional equity.

- spin-off, by-product and other systemic effects. For example, using energy

to build the industrial infrastructure, find new Pharmaceuticals or develop

renewable energy techniques might yield new benefits far greater than the benefits

consumed.

- distribution questions (which are closely related to the last point). It is

clear that we are permitted to consume some benefits. I t is,also clear that the

principle of equal worth rules out as impermissible the consumption of anything

which happens to take our fancy. Within these parameters, however, lie an enormous

range of options, both with respect to us and others alive now, and us arid future

generations.

Cost and Risk

In connection with costs, two issues arise which have not been mentioned so far.

The first is the question of whether there is such a thing as an absolutely

unacceptable cost, whatever the benefit, from the point of view of the principle of

equal worth. This (usually not in these clothes) is an ancient and still vexed

question in ethical theory. Given the Doomsday aura which surrounds certain aspects
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of the nuclear industry, i t is a question which some people have from time to time

asked. Even the principles, let alone the criteria and facts, for an acceptable

answer probably do not exist.

The second is tied to the f i r s t : how does diminishing level of risk work, or

rather, how should i t work, as a discounter of costs? I t is quite clear that i t

does do so as a matter of fact: in connection with the nuclear industry we have

been able to accept some potential cqsts which would be quite horrendous simply

because we have been able to convince ourselves that the risk of having to pay them

is extremely low. Since we canno't avoid running some low risks of high costs in

whatever we do, i t seems c^eax that sone discount factor must be morally acceptable.

But how much a cost can be discounted as'the probability "of risk level moves to

very small figures is totally unclear... iS*Tt. is ajn ;in:gprfeint question in connection

with the nuclear industry generally and £,rii>.pa^^;tlaE £te ••cnmn.fction with our

relation to future generations. Ths^:p£i.h£l|||^;'$f "ejfBal worth is unlikely to be

able to help us with i t . i

V11, " -
The third starts from "the i<3%a.:<Xn-Qt: _a;/S^ '̂«fei8^^Sibaffle 0^petSje^-pi nonfrenewable

resources is a cost factor being--l^labed^^^^ff^'-^^pm^ff&s^' S.|||f|^|jfpl,ation is

a change in environment, i t i's-stflfecf'i^ QA^jfi^^^^j&-ili^^§^ .JJt||['.,s.̂ ga-f $egn

cost-benefit analysis seen-5 not

suggestion in such:.theoryibelng thdc

be provided: a Galilean, sin;gle-k.ifl.d viev sf teit%^^gg^i%fp#.,

to questions of depletion. C:ric:elE,ia ;|e'r a-^^iltri^'^.^S-ai^s

and jjnfe not we'li-suited

to questibns of

depletion are needed, and

I
I
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Applications

The methodology for determining obligations to future generations which we

applied to mine/mill wastes could be applied to many other nuclear issues, too.

Quite clearly the environmental issues al l fall into much the satne mold as

the tailings problem. They are all questions of the environmental costs of one

part or another of the fuel cycle. Equally, they are all costs which, at certain

other costs, could be avoided. And they, too, display important areas of opacity

which are directly relevant to an accurate cost-benefit analysis. Criterially opaque

is the question of the assessment of environmental costs against economic and

creature-comfort benefits. Factually opaque are many questions to do with' the

health physics of low-level radiation, the dissemination rates of such material in

the environment, etc.

The methodology could also be applied to most of the non-environnetital issues

which set the broader context. Included here would be: uranium and the value of

a staple-based economy; the value of nuclear high-technology; the terrorism and

weapons risk; safety and high—level waste disposal; consumption vs_. conservation;

and industry structure and social structure. The methodology may not be as helpful

for determining how political issues such as federal-provincial relations; public

sector-private sector relations; public and interest-group attitudes*, or inter-

departmental competition should affect policy. I ts relation to foreign policy

may be the most complicated of a l l . It clearly is applicable to wealth-distribution

questions; but there is more to foreign policy than that.

Clearly, analyses both factual and criterial are needed before real moral

conclusions can be reached about nuclear energy and the environment, present or

future. Much has been done , many policies adopted, a number of fairly well-founded
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I

standards enforced. But more remains to be done, and the whole remains to be

brought together within a single framework such as the one advocated above (or

other), before we can be sure of what we are getting into, either factually or

morally, in the large-scale expansion of the nuclear energy industry into which we •

have already entered.

I
I
I
I
I
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I
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l i t t l e work seems to be available on the environmental impact of the intermediate

stage, the refinery.

3. For moTe detailed information, see a study done in connection with the Advisory

Panel on Tailings of the AToraic Energy Control Board, "An Appraisal of Current

Practices for the Management of Uranium Mill Tailings" (AEC3 1156).

4. Kilborn Ltd. have prepared an extensive bibliography of relevant publications

for the AECB Panel referred to above. Some are referred to in AECB 1156.

5. American Physical Society, "Report to the American Physical Society by the

Study Group on Nuclear Fuel Cycles and Waste Management", Review of Modern

Physics, 50 (January 1978), pp. 1-186.
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6. Hate, op. c i t . , pp. 1 and 4. I

7. Some of the background to these moral issues i s well discussed in R- Gaizauskas,

"A Philosophical Examination of Our Responsibility to Future Generations" Project |

on Behalf of the AECB (AECB: Ottawa, 1977) _

8. Porter, p. 64, seems to assume that such a principle is binding, though the •

Report does not really go into the question. I

9. Thus questions of self-interest of a very general sort do enter the discussion,

albeit indirectly. ' |

10. Part of this question, the part to do with health hazards, has been studied m

recently, in an extremely controversial report by Herbert Inhaber, The Risk *

of Energy Production (AECB: Ottawa, 1978). •

11. The Porter, Bay da, Hare, Uffen and Han Reports are good Canadian examples. On

the tailings side, large-scale studies have been done by James McLaren Ltd. on f

the Elliot Lake region, and by Kilborn Ltd. on the long-term questions. _
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Chairman - Dr. D. Hitchcock

Thank you. Dr. Brook, for that lucid and compelling argument that

we who benefit from the uranium we are mining have an obligation

to future generations to pay the costs of long-term disposal of

the tailings. V

Our second speaker will address the ethical issues in nuclear

energy production .from a theological rather than a philosophical

perspective. The Reverend Peter Hamel, consultant on national

af fairs; for--the: AnglicanlChurch of _Canada, holds an M.A. in_7-

theology"from"Cambridge University and ra Master of Environmental

Studies degree from York University, a combination:that equips

him well to address us this morning. He served as Canadian

co-ordinator for the World Council of Churches' conference on

Faith, Science and the Future at the Massachusetts Institute of

Technology in July 1979.

Reverend Hamel will speak to us on the topic "Theological

Questions of Justice: Social and Environmental Issues".



75.

JUSTICE AND NUCLEAR POWER - A THEOLOGICAL PERSPFXTIVE

Canadian Nuclear Association Seminar on Moral and Ethical Issues

Relating to

Nuclear Energy Generation

Ontario Science Centre
March 13, 1980

by

Rev, Peter J. Hamel
Consultant, National Affairs
Anglican Church of Canada

A Contemporary History of Creation

In the beginning God created Man, which according to all the latest birth

control statistics was a big mistake. And God said, "Let there be light,"

and there was light, and Man called this light fire, and at first it was

used to warm him and let him cook his food, and protect him from the wild

animals. But then Man discovered you could use fire to burn down a forest

or burn someone else's hut or tree house, or a witch at a stake, or soft coal

or oil, which made the air turn dark gray and black. And this made Man

start to cough and his eyes to run and his sinuses to hurt. And Man finally

said, "God, what are you doing to me?"

And after God made the rivers and lakes and streams and oceans, Man dumped

all the refuse from the earth into the waters and it killed the fish and the

plants and even the oxygen, and the waters turned muddy and brown and smelled,

and no one could drink from them, or even sail in them, and finally man shook

his fist at the heavens and said, "For God's sake, knock it off."'

And Man created the wheel, and this was good because Man no longer had to walk

through the forests or up and down the mountains or to school. And then Man

created the engine which turned the wheels and Man no longer had to depend on

animals to pull him on the roads and paths. And Man called the new creature

an automobile and it changed the face of the earth, for Man was forced to cut

down the trees and flowers and pour concrete on the land to accommodate the

automobile and drill into the earth and the sea to fuel it, and sometimes the

ocean turned black and the air turned brown, and as the automobile multiplied

there was less space to park it, and it was unable to move any faster than a



(Art Buchwald, Washington Post, April 15, 1970)
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horse, and Man behind the wheel screamed, "Good God, am I ever going to get _

home. I

I

And Man created the plastic bag and the tin and aluminum can and the cellophane •

wrapper and the paper plate and the disposable bottle and this was good because

Man could take his automobile and buy his food all in one place and he could

save that which was good to eat in the refrigerator and throw away that which

has no further use. And pretty soon the earth was covered with plastic bags

and aluminum cans and paper plates and disposable bottles and there was nowhere

left to sit down or to walk, and Man shook his head and cried, "Look at all

this God-awful litter." I

IAnd Man learned to split the atom and then he took what he learned and he put

it in a bomb to defend himself from other Men, and he set off the bomb to see

if it would work and it did and Man was very pleased with himself because he

was safe from other Men and this was good. But other Men learned to split the

atom too and they put it in their bombs and so Man had to make bigger bombs,

and the other Men had to make bigger bombs and the explosion put radioactive I

material in the air which got into Man's food and his water and made that

which was nourishing inedible, and that which would quench thirst undrinkable. I

And again Man became very frightened, and said, "God help us all."

But by this time God had had it and he sent down word to his loyal servant H

Ralph Nader: "Now Ralph, the first thing I want you to do is build an ark

and then " I

I
I
I
I
I
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In this short history of man Art Buchwald is vividly portraying some of

the negative results that have arisen as a consequence of the impressive

technological advances that have occurred during man's sojourn on this planet.

The Industrial Revolution was hailed as the dawning of a wonderful new age of

progress for mankind. It was viewed as progress despite the fact that it

brought increased human misery for many of the factory workers. Behind this

perspective was the belief that increased happiness was dependent on an

aggregate increase in the amount of material possessions. Such a philosophy

incorporated the belief that with an increase in wealth all other problems,

both economic and social, would soon be solved.

And yet 200 years later, despite an accelerated growth in industry and

scientific knowledge, there has come a widening gap between the rich and the

poor of this world. Our world is on the limp. Less than one-quarter of the

world's population controls and consumes more than three-quarters of the world's

resources. It's called the "development gap". "We have produced an economic

system," says Erich Fromm, that:

"...must create people who fit its needs; people who
co-operate smoothly; people who want to consume more
and more...in order to be adaptable, the modern person
is obliged to nourish the illusion that everything is
done with their consent, even though such consent be
extracted from them by subtle manipulation. Their
consent is obtained, as it were, behind their back, or
behind their consciousness."

Today we are facing many serious social and ecological problems which have

never been encountered before. Ten years ago most Canadians were just hearing

for the first time about the environmental crisis. Many people still don't

believe we have serious energy problems to resolve. It was only in 1971 that

the Federal Minister of Energy, Mines and Resources, Mr Green, told Canadians

that we had 923 years' supply of oil and 392 years' supply of natural gas, and

that we had better expand our exports before alternative energy sources would

make those fuels obsolete. Now we still want to export those precious

resources in large quantities even though our supplies are dwindling rapidly.
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Economics has replaced religion as the dominant institution in our society.

It was not always this way. In earlier societies religion played a dominant

role helping man shape his values, priorities, norms and ethics. In essence, _

religion offered people an interpretation of life which integrated the complex ™

material and spiritual worlds. This religious consciousness enabled mankind I

to perceive a balanced interrelationship between persons, God, nature and culture.

For many of the world's traditional peoples, including the Native Peoples of

northern Canada, nature is not just a treasure-trove of natural resources to be _

exploited. Nature is a goddess, "Mother Earth", and the vegetation that springs •

from the earth, the animals that, like man himself, roam over the earth's surface, H

and the minerals beneath the earth's crust, are all part of nature's divinity.

For many Native People, the whole environment is divine and nature's divinity I

out-lasts man's technological feats of cultivating plants and domesticating

animals. In this context, food crops such as wheat and rice, are not just •

"cereal", they are Ceres herself, the goddess who allows man to cultivate these •

life-giving plants and taught him the art.2

Today the aboriginal peoples of northern Canada are struggling for survival I

and their right to retain these values which we in southern Canada have given

up. We in the dominant industrialized society have treated them as non-people •

without a culture even though they have been living continously in at least •

one community in the Yukon Territory, Old Crow, for over 30,000 years! We want

their land because of the wealth of energy and mineral resources in it. •

This land conflict became a national issue when the oil and gas industry

proposed to build a gas pipeline and an energy corridor across the arctic and I

along the Mackenzie Valley to the United States. The Federal Government set •

up a commission of inquiry not simply to assess the technological feasibility

of this huge project but also to examine the social, economic and environmental I

1
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costs to the land and people of the region.

The epic struggle of the Native People illustrates for me the present deep-

rooted alienation of industrialized society fror.i the natural world. As Justice

Berger pointed out in his report, the heart of the conflict between them and

European industrialized society is our understanding of the land. Land for

Europeans in North America has simply been a resource to be settled, cultivated

and exploited. The early settlers believed that the conditions for civilized

existence could be satisfied only through the practice of the Christian faith and

cultivation of the land. One early missionary stated that "Those who come to

Christ turn to agriculture." That mission remains today: to subdue the last

frontier, Arctic Canada, and its people. Before, it meant bringing furs to

market; now, it means bringing uranium, oil and gas to southern markets.

If the Native People lose this epic struggle for survival and identity we

too will be the losers. We desperately need to rediscover the unity of human-

kind with both the material and the spiritual universe which the aboriginal

peoples of the north have retained. They still have a vital culture because of

their living relationship to the land. This is where they receive their sense

of identity. At the Berger inquiry the aboriginal peoples described in great

detail their special relationship to the land. Only their words can adequately

describe their sense of identity:

"it is very clear to me that: it is an important and special
thing to be an Indian. Being an Indian means being able to
understand and live with this world in a very special way.
It means living with the land, with the animals, with the
birds and fish, as though they were your sisters and brothers.
It means saying the land is an old friend and an old friend
your father knew, your grandfather knew, indeed your people
always have known.. .we see our land as much, much more than
the white man sees it. To the Indian people our land really
is our life. Without our land we cannot - we could no longer
exist as people. If our land is destroyed, we too are destroyed.
If your people take our land you will be taking our life."
(Richard Nerysoo, Fort McPherson)4
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"Every time the white people come to the North or come
to our land and start tearing up the land, I feel as if H
they are cutting our own flesh because that is the way •
we feel about.our land. It is our flesh." (George Tobac,

Fort Good Hope) _

Lynn White and others have pointed to the Church as the root of our present ^

day environmental problems. "We shall have a worsening ecologic crisis, says H

White,"until we reject the Christian axiom that nature has no reason for

existence save to serve man."-' And yet this is not the message I have found •

in the Bible.

i
St Paul, in his letter to the Christians at Colossae, was counteracting •

this very view. The Colossian Church was attempting to drive the divine out of m

nature and to make it the habitation of the devil and no longer relevant to the

Christian. They believed that "thrones, sovereignties, powers and authorities" •

were outside the concern of God. They confined Christ within terms of purely

moral and spiritual power and hope. •

In response to this interpretation St Paul declares that all things are _

claimed by and for God, and all is related to Christ. "Through him God chose

to reconcile the whole universe to himself." Here St Paul is saying that the H

ultimate destiny of humankind is inseparably linked to the whole of creation.

Man's salvation is not simply release from the natural order; rather, cosmic I

redemption is an integral part of personal salvation. Physical nature is not _

an indifferent factor - the mere stage and setting of the drama of personal ™

salvation. It must be brought within the scope of God's redemptive activity. H

Our understanding of salvation is incomplete if it does not include the whole

of man's experience and environment. Somehow today we must recapture this I

understanding of nature as our spiritual kin, rather than as an enemy to be

conquered or an object to be dominated. •

In addressing the ecological problems of our time, however, we cannot •

return to the Eden of the pre-industrial village. Our challenge today is to

build a new society that incorporates modern technological development, protects
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ecological harmony and allows for a more just distribution and use of nature's

resources among all peoples inhabiting this planet.

Such a society was envisioned by the Hebrew prophets. They too believed

humanity was a part of creation and not outside nature. They saw the natural

order itself as coming within the covenant with God. In fact, ecological

degradation becomes an ethical sign. Environmental pollution is not merely

a natural fact, but an ethical judgment on the exploitation of natural resources

so often undertaken by the rich at the expense of the poor. Says Rosemary

Ruether:

"When human beings break their covenant with society by
exploiting the labour of the worker and refusing to do
anything about the social costs of production - i.e. poisoned
air and water - the covenant of creation is violated.7

In the Biblical view ecological exploitation is linked to social injustice.

Both are violations of God's covenant with creation that bring down judgment

on man. This view is vividly portrayed in Isaiah 24:

Beware, the Lord will empty the earth,

split it open and turn it upside down,
and scatter its inhabitants...
the earth is emptied clean away
and stripped clean bare.
For this is the word that the Lord has spoken
The earth dries up and withers.
The whole world withers and grows sick;
the earth's high places sicken,
and earth itself is desecrated by the feet
of those who live in it, because they have
broken the laws, disobeyed the statutes
and violated the eternal covenant...
The city of chaos is a broken city,
every house barred, that no one may enter...
Desolation alone is left in the city
and the gate is broken into pieces.

(Isaiah 24:1, 3-5, 10, 12)

It is in this context of an ecological theology which links man's destiny

to the whole of creation and relates social justice to ecological harmony,

that I wish to address the ethics of nuclear power.
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THE ETHICAL IMPLICATIONS OF -ENERGY PRODUCTION AND USE

Last July the World Council of Churches brought together at M.I.T. some

900 persons including 313 delegates from around the world to discuss the

contribution of faith, science and technology in. the struggle for a just,

participatory and sustainable society. The theme is quite a mouthful in itself.

Of the 313 official delegates, half were physical scientists, one-quarter

theologians and the remaining quarter were social scientists and representatives

of other disciplines. Many topics were discussed in both plenary sessions and

workshops including the following: the relationship between humanity, =nature

and God, the biological manipulation of life, the economics of a just and

sustainable society, and energy for the future.

It was this last workshop which brought forward the resolution that is most

relevant -° this seminar. It called for:

A moratorium on the construction of new nuclear power plants
for a period of five years. The purpose of the moratorium is
to encourage a national debate with wide participation on
the need for nuclear power, its costs, risks and benefits. 8

Prior to this conference the World Council of Churches had spent much

time discussing the problems associated with nuclear energy and had flatly

refused to issue a condemnation of its use. At this particular conference,

however, there were at least two new factors which may have had a bearing on

the workshop. First, there was the Three Mile Island accident. Second, the

energy policy adopted by the Governing board of the National Council of the

Churches of Christ in the United States called for "a national energy policy

which will not need to utilize nuclear fission;" it also supported "a continued

ban on the commercial processing and use of plutonium as a fuel in the United

States, and stringent efforts to reach worldwide agreement banning such use of

plutonium."

In its discussion of the issue the M.I.T. report pointed out that the energy
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problem calls in question the whole type of society in which we live and to

which we aspire. Our present energy situation emphasizes the inequalities

between rich and poor both within and among countries, the depletion of resources

at the cost of serious damage to the environment and the choice of opinions

without adequate information.

There appears to be a deficiency of information in at least four areas.

First, there is a bewildering array of conflicting projections of the demand

for energy and of the availability of adequate supply. Prior to 1977

conventional wisdom for the'most part maintained that conservation and renewable

energy held little potential and that any transition to a renewable energy base

would have to rely heavily on coal, nuclear power and unconventional oil recovery.

Within the last year several studies have been published which are a striking

departure from this perspective.

In January 1979 Gerald Leach published a paper based on a study done by

the International Institute for Environment and Development Energy Project

which concluded "that the UK (and by implication other industrial countries)

could have a future of prosperous material growth and yet use less energy than

it does today." 10 This study emphasized the substantial savings that could

be obtained from currently available and quite conventional technologies. It

states that with greater efficiencies, demand does not grow over the long

. term. If other countries currently using a lot of energy followed a similar

low energy path, the reduction of international tensions and the drain on

world fuel resources could have remarkable effects on global development,

equity and self-confidence. It appears quite evident that energy forecasts

are falling as new energy-conscious policies and economics emerge.

According to the Harvard Business School Study Energy Future, also

published in 1979,..."the United States can use 30 to 40 percent less energy

now and still enjoy the same or an even higher standard of living,"if it makes
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a serious commitment to energy conservation. ̂-

This brings up a second area in which there is lack of information. There

is inadequate information about the relationship between energy use and material

well-being. Some of the more recent studies including the Harvard report

point to the fact that the proposed conservation measures are almost exclusively

technical changes rather than lifestyle ones.

Third, there is insufficient information on the impacts of energy techno-

logies on health, agriculture, environment, employment, community structures,

civil liberties and the poor. Fourth, there is inadequate information on the

means by which a transition from oil and gas to other energy sources can be made

without serious dislocations in Canada and internationally, especially in the

Third World,

Ecological Justice and Human Choice

In making energy choices, all societies must confront deep questions about

the type of society they are becoming. Those who decide our future energy

policy will influence both the present and the future directions of society.

Corporate priorities are profit and growth. If we leave the initiative solely to

energy corporations, either private or public, energy policy in Canada

will support the rapid sale of our resources rather than following the national

priority of conserving-conventional energy sources and developing renewable

substitutes. The M.I.T. report • notes ' "we detact a bias toward

technocratic decisions, toward elites deciding within countries, toward

developed countries making decisions whica affect developing countries, and

toward economic decisions influencing too heavily political and moral issues."

In an ecologically just society the values of sustainability, equity and

participation are paramount. Sustainability refers to the earth's limited

capacity to provide resources and to absorb the pollution "resulting from

their use. A society which is sustainable and considerate of the future must
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combat the wastage of the earth's riches and make the use of renewable energy

a top priority. This means a much more rational, efficient use of energy

and a search for higher levels of efficiency and careful use of nonrenewable

fuels. A sustainable society attaches prime importance to all the risks and

injuries caused to both human beings and nature by its activities and by its

consumption of energy.

Equity as far as energy is concerned, means tha<- all people have access to

whatever is necessary for their basic needs. This also means much more

equitable distribution between rich and poor, within countries as well as

between countries. This applies not only to the main energy resources, but also

to the technologies related to energy use. Rosemary Ruether points out the

present perilous ecological situation is "a-crisis resulting from the way in which a

particular exploitative relationship between classes, races and nations used

natural resources." ^

Participation is basic to equity, the individual must have the opportunity

to be involved in determining public policy. Basic choices cannot be made

by a small body of experts, planners or entrepreneurs alone. This was made

abundantly clear during the Berger Inquiry when the people living in the

communities along the proposed Mackenzie Valley pipeline were given Lhe

opportunity to tell the inquiry-in their own languages and in their own way-

what their lives and their experience led them to believe the impact would be

of a pipeline and an energy corridor: Over 1000 people gave testimony.

Conventional wisdom dictates that such a decision to build a pipeline should

only be made by the people in government and industry. Well,, the hearings

showed that conventional wisdom is wrong. Those ordinary people, the majority

being Inuit and Indian, had a great many important things to say even on the

most technical subjects. In fact it turned out that the judgment of the planners

and policy-makers in government and industry were wrong.

In December I attended part of the public environmental hearings on the
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proposed Brinex uranium mining project in central Labrador. The company has

been working in Labrador since the mid 50s but the public hearing was not I

called until last October. This gave the local people a little over a month

to prepare their evidence. The company's revised statement was not available I

until October the 18th and little funding was available to the Indian and •

Inuit organizations to research their evidence.

The proposed Brinex project is on land claimed by the Labrador Inuit I

Association and the Neskapi-Montagnais Innu Association, but the terms of

reference for the hearings excluded any land claims discussion. " Many of the

churches in Canada * believe that land claims are an integral part of any _

northern resource development project. In fact they have official policy

similar to the Anglican one which states that: •

no new major industrial development in the North of Canada

should be initiated on unsurrendered land until either native •
land claims are justly settled, or terms governing that £
development are negotiated satisfactorily with the native
peoples concerned. 14 _

The Labrador Inuit are particularly worried about waste disposal of the •

tailings from the mine. They live on the coast some 6 miles downstream and •

their livelihood is gained from commercial fishing at the mouth of this stream.

A spokesman for the company admitted there was no safe plan for the permanent I

disposal of the"hot"wastes, but felt confident that "sometime during the life

of the mine, some safe plan could be devised". ̂  It seems to me that such •

treatment technology should be in place before such a short-term 15-year HI
project is undertaken. This As all the more imperative since the Ontario

Environmental Assessment Board in its report on The Expansion of the Uranium •

Mines in the Elliott Lake Area found "that the mill tailings have the greatest

potential impact on the natural environment of all the activities related to |

the mines' expansion." M

It is vital as we plan our future energy directions that there be full

public participation with adequate research funds for participating public I
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groups. There must be fuller access to essential information. Evaluation and

control procedures must not be kept secret. At some of the public hearings

into uranium mining projects industry and government have been seen to withold

vital information or to give it out very grudgingly. Despite the complicated

nature of the problems, it is vital that democracy must not yield its place

to technocracy. ;

A major reason why the five=year moratorium on the construction of new

nuclear power plants was passed by the World Council of Churches' conference

was the strong need for fuller participation of individuals and groups in

decision-making processes concerning energy. It is just not good enough to

rely on energy demand forecasts from the petroleum and nuclear industries.

The Political Aspects of Nuclear Power

There was a feeling within the WCC section working group at M.I.T. that

the increased deployment of nuclear power facilities leads society toward

authoritarianism. Denis Hayes in his.book The Transition to a Post-Petroleum

World agrees with this opinion. *•' Many solar and renewable energy supporters

believe that renewable energy technologies are more compatible with a democratic,

egalitarian society than energy systems based on coal, oil and nuclear power.

It is much more reasonable to them to build solar systems in the decentralized

fashion than in large-scale centralized plants. Such systems also allow local

communities and individuals to manage their own energy needs effectively without

reliance on huge centralized sources.

Nuclear Power and the Arms Race

All of the impacts of energy technologies on health, food production,

environment, civil liberties, the poor, and community life seem to be dwarfed,

however, by the danger of obliteration of future generations from nuclear

war. Nuclear disarmament was not scheduled as a topic for discussion at M.I.T.

but pressure from some of the scientists present made it possible for a special

plenary session to be held. In his address on bioethics, the well known
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geneticist Jonathan King, made an appeal to the delegates to bring about the

reversal of the nuclear arms race. "Without the removal," he said, "of this •

gravest of threats to human society, there will be no possiblity of achieving •
18 **

the just, participatory and sustainable society that we all deeply desire."

A resolution was passed calling for an end to the development of nuclear weapons I

and a conversion of science and technology to socially useful purposes. It is

worth noting that the money required to provide adequate food, water, education, I

health and housing for everyone in the world has been estimated at $17 billion

19 I

a year... about as much as the world spends on arms every two weeks. •

Also, out of a recognition that commercial use of plutonium could result B

in proliferation of nuclear weapons there was another resolution passed

declaring that spent nuclear fuel should not be reprocessed in order to extract •

fissile material such as plutonium, except for separation of small quantities _

for research and medical applications; plutonium=fuelled reactors should not •

be built. •

In talking about nuclear weapons we are no longer simply discussing a

technology. You may disagree with those who believe that the construction of •

nuclear power facilities leads society toward authoritarianism, but there is

no doubt that as long as the atom bomb exists its lethal properties demand •

that it be controlled by a centralized, rigidly hierarchical chain of command •

closed to all influences that might jeopardize its deployment. "Indeed,"

says l4ngdon Winner, "democratic states must try to find ways to ensure that I

the social structures and mentality that characterise the management of nuclear

weapons do not 'spin off or 'spill over' into the policy as a whole." 2 0 I

Objections to plutonium recycling not only focus on the economic costs, •

the risks of environmental contamination and the international proliferation

of nuclear weapons, but also on the need to curtail civil liberties. Wide- •

spread use of plutonium as a fuel increases the chance that this toxic substance

1
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might be stolen by terrorists,, organized criminals, or other persons. In

discussing the legal ramifications, Russell Ayres states that "once a quantity

of plutonium had been stolen, the case for "literally turning the country upside

down to get it back would be overwhelming."" It follows from this, says

Ayres, that "Once recycling begins and the risks of plutonium theft become

real rather than hypothetical, the case for governmental infringement of

protected rights will seem compelling."" It was the potential sacrifice of

civil liberties in order to protect against the theft of plutonium that moved

the National Council of Churches of Christ in the United States to support a

continued ban on the commercial processing and use of plutonium as a fuel in

the United States. The soft energy path does not pose the same threat to

society.

Summary

We live at a time when it is easy to despair of our capacity to pass

through this critical juncture in the history of humankind. Teilhard de Chardin

also saw the possibility of "mankind falling suddenly out of love with its own

destiny." But this is not where the prophetic vision comes to an abrupt end.

The Bible makes it quite clear that the ability of the earth to sustain human

life is intimately bound up with the protection of justice in the social order.

The restoration of just relations between peoples not only restores peace to

society but also heals nature's wounds. Just, peaceful societies in which

people are not exploited also create peaceful, harmonious and beautiful natural

environments. In such a world:

...the wolf shall live with the sheep,

and the leopard lie down with the kid;
...and a little child shall lead them:...

,' They shall not hurt or destroy in all my holy mountain,
i for as the waters fill the sea,

so shall the land be filled with the knowledge of the Lord.
(Isaiah 11:6, 9)

If this biblical vision is to become a reality, if we are to break the

poverty barrier for almost two-thirds of the earth's people, if we are to
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continue to inhabit the earth, there has to be a revolution in the relationship

of human beings both to the earth and to each other, "We hold

23
Earth's future in our hands" says Chardin. "What shall we decide?"
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Chairman - Dr. D. Hitchcock

Thank you, Peter, for those chalLengining words.

Our final speaker this morning will address a topic that is

-related-in an-ethical-context by both advocates and opponents of

nuclear power, the topic of nuclear power in developing""

countries.

Dr. Robert Morrison is Associate Professor of Physics of Carleton

University and Co-ordinator of the Science and Technology Seminar

in the Norman Paterson School of International Affairs at

Carleton. Holder of a doctorate from the University of Paris at

Orsay, he has done research in gaseious charged-particle

detectors and in high-powered molecular lasers.

He will soon be taking a leave from Carleton to serve as an

advisor on nuclear policy with the federal Department of Energy,

Mines and Resources. However, his remarks this morning are those

of a private citizen, and do not necessarily correspond to the

views of the department.

Dr. Morrison will discuss the likelihood that developing

countries will make use of the nuclear power in the next thirty

years, and the ethical implications of this likelihood.
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NUCLEAR POWER IN DEVELOPING COUNTRIES*

I R. W. Morrison

I CNA Seminar on

Moral and Ethical Issues

I Relating to Nuclear Energy Generation

Toronto, March 1980

I
I I. INTRODUCTION

I Nuclear power and development are both complex issues. In this paper

I will focus on a few of the essential issues which arise when we consider

I them together in the context of energy policy. This is not inappropriate

, to a discussion of ethics, because ethical concerns must ultimately be

expressed through policies and their impact on people.

I Nuclear power is one possible way of generating electricity. Elec-

tricity is one component of energy supply. Energy policy itself is but

I one of the many factors which have to be considered in a country's overall

I development strategy.- It is probably more legitimate to ask basic ethical

questions about a country's overall developmental goals and about how, or

I whether, it is achieving them, then to concentrate on specific technical

means. Nonetheless there are ethical issues associated with nuclear power

1 in the developing countries which deserve our attention. They are in some

i ways different from those we face here at home.

By developing, or Third World, countries, I mean the countries of

I Latin America, Africa, and Asia, including the Middle East. I leave out

South Africa, Israel, and Japan as being already developed, and draw the line

* This study was mad- possible in part by a research agreement with the
Department of Energy Mines and Resources, Ottawa.

1 0 9
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I

at Turkey, excluding southern and eastern Europe. Of course only the I

wealthier or more industrialized countries in these areas will be

interested in nuclear power. B

There are three topics which I want to mention briefly but which I •

will not discuss in detail. The first is the use of statistics. The

author of "Small is Beautiful", in one of his last writings, suggested |

.that we should not be so obsessed with counting, that we should not reduce _

people to units, because each person is a universe. Since I will be using

some statistics, I can only hope that in your individual universes you I

each have a galaxy or two that understands that numbers can be used to

illuminate the human condition rather than obscure it. |

Another issue I will not consider here is the spread of nuclear

weapons and its relation to the civilian nuclear fuel cycle - not because

it lacks importance, but because in this forum there is probably more

interest in civilian applications of nuclear power, and there are cerbainly

enough ethical questions there to keep us busy. I will only suggest that

the proliferation problem is essentially a political one, although technical

measures will have to be taken to limit access to weapons grade material in

civilian nuclear fuel cycles.

Finally I will not address the question of whether industrialization is

good or bad. Nuclear power stands to many of its critics as a symbol of the

things they feel arc wrong about technological society, and a thorough debate

about its merits would inevitably require an examination of the totality of

such a society - again the question of overall developmental goals. I avoid

that large debate in the interests of brevity, but again state my own pre-

judices.
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I
_ I believe that, whatever its drawbacks, industrialization is con-

™ sidered desirable by most of the world's peoples. I think this is

I primarily due to their perception of its productivity which allows a

society like Canada's to produce our food with about five per cent of the

| population, and our other basic goods with twenty-five or thirty per cent,

• leaving the rest of us free to work in the service sector and to fly around

• . • to conferences on morality.

I Since technological innovation does not occur everywhere at once,

i t inevitably introduces changes in the distribution of wealth and power.

I Over the long term, within most of the countries which are now industrialized,

• the distribution of the gains from increased productivity has been perceived

as acceptable. As to temporal distribution, those who come late • benefit:

I the people who experience industrial revolutions sacrifice their own

welfare for those who follow. No one has mentioned the ethical question of

• how to repay one's ancestors. Many of the developing countries have been

I undergoing industrialization in a context of political independence for only

several decades, and the question of distribution is far from resolved. None-

I theless, they seem to want the benefits of industrial productivity and to be

_ willing to take their chances on distribution.

*• With respect to traditional ways of l i fe , I hope that non-industrial

1 modes of existence will be preserved, on a voluntary basis, or for that matter

even created, since people have a right to live as they choose and because we

I all gain from the diversity. However, the rights of pre-agricultural people

• pose a problem. Their way of life demands large, dedicated areas of land.

As population increases and land becomes increasingly desirable, not only for

1
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its economic but also for its recreational and spiritual value, it becomes

more difficult to justify exclusive and purely traditional claims on it by

small nuu'iitrs of people.

I will devote roughly equal time to four aspects of the question of

nuclear power in developing countries: their energy situation; the

characteristics of nuclear power which are relevant to them; the results of

a search, made by a colleague and myself, for broad indicators of whether

developing countries will undertake nuclear power programmes; and finally

the ethical implications of such programmes.

II. SITUATION OF DEVELOPING COUNTRIES

The first feature that strikes one in examining the developing countries

is their great diversity, perhaps not surprising given that they comprise

abo,..t three-quarters of the human race. Three kinds of countries which

might want nuclear power can be identified by the most salient features of

their economies; industrializing or balanced economies; oil exporters; and

poor, populous and predominantly agricultural countries. A plot of urbani-

zation versus Gross National Product per Capita (Figure 1) helps to dis-

tinguish some of the countries in each category. In turn, one can characterize

two main sectors of energy use in the developing world: the rural and the

urban.

Energy Use in the Rural Sector

The most striking aspect of energy use in the rural areas of developing

countries is its low level: about half a metric ton of coal equivalent (MTCE)

per person per year, compared with about 5 MTCE in Europe and 10 MTCE in North

America. This level is only a few times what is required to keep the human

112. 1
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body going. I t was achieved by advanced agricultural societies well

1 before Jesus Christ and was probably prevalent through much of medieval

Europe.

1
• This disparity in energy use around the world invites ethical

| questions which are not simply distributive. Our demand for o i l in the

industrial countries affects directly the price and availabil i ty of

I energy supplies for the Third World countries, supplies which they need

desperately for developmental purposes.

• Most energy in the rural sector is consumed in the form of bioir.ass -

1 wood, agricultural wastes, and dung. Human and animal energy derived

mainly from cereal consumption is another important factor. Biomass energy

I is considered non-commercial and does not appear in statistical studies of

- energy consumption carried out by agencies such as the United Nations. None-

theless i t may be a highly marketable commodity.

I Societies dependent on biomass are solar energy societies, but they

do not necessarily use solar energy in a way which is either renewable or

I eff icient. There is a fuelwood crisis in much of the developing world, and

• natural ecosystems there are under considerable stress. Increased con-

sumption of biomass for energy wil l increase that stress and may compete

I with other uses of land such as food production. Few countries have the

forest resources that Brazil can devote to i ts energy programme. Even in

I Brazil there is a great controversy about the ecological impact of the de-

• forestation that is occurring.

Clearly better management of biom-nss in order to increase the

I sustainable supply is one priority for the developing of rural areas.

Another is more efficient use - solar dryers, better stoves, improved charcoal

99,
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2
(since it is) from the solar input, which is about 150-200 w/m on average

I
I

production techniques, etc. There may be a role here for assistance from I

the industrial countries.

Commerci.; 1 energy use in the rural sector is generally small, and 1

consists mainly of oil and its products. It is used for transport and light M

industry. Oil consumption will grow with increased use of transport,

fertilizers, and industry in rural areas - that is, with improved pro- •

, ductivity. Electricity is used productively in the rural sector, where it

is available, for irrigation, light industry, and other public uses, but I

not usually for cooking or appliances. It tends to be expensive, because •

the load factor is low and distribution costly, and because people are

poor. Human labour is economically cheap. It is less "costly" to have I

children spending hours every day gathering twigs and branches than to use

commercial energy. One wonders if the right discount factor is being I

applied to the future of the children and their environment. •

The area density of rural energy use in the developing countries is

about .05 watts per square meter (w/m ). This can obviously be supplied I

through most of the developing world. However, it will take considerable

improvements in the conversion of solar energy if this low level is to be •

increased v/ithout damaging the environment irretrievably.

Energy Use in the Urban Sector I

The level of energy consumption in developing area cities is about
•I

1-2 MTCE per person per year, a factor of only about 5 times lower than •'

that in the cities of industrial countries. Because cities in the developing •

areas are more closely packed, the area density of energy use is roughly

similar, about 10 w/m . It is difficult to imagine that this could be |

f
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supplied by solar energy falling on the city itself. Energy has to be

brought into cities, and centralized gathering and distribution systems

will continue to be necessary. In fact, the scale of such systems may have

to increase, since most areas in the developing countries are undergoing

rapid urbanization, and some of their cities are acquiring staggeringly

large populations. Mexico City is expected to have a population of up to

30 million by the end of the century.

Urban energy is mainly cotnrrercial (oil, coal, gas, electricity). There

is some use of wood in the form of charcoal for cooking among the poorer

sectors of the population. Commercial energy in turn is used mainly in the

urban industrial sector. In many African countries, commercial energy use

is only about 10,i of the total. In India it is probably about half. In

the more urban and industrial developing countries, such as Argentina and

Korea, most of the energy is consumed in commercial form.

Commercial energy is principally oil in the developing countries, and

the oil is in many cases imported at world prices. Most of them bypassed

the coal phase of industrialization and went straight from biomass sources

to oil. Exceptions are India and China, which are strongly coal-dependent,

and Korea and Turkey which are somewhat less so.

About half of the population of most Third World cities is very poor

and deprived of even the most basic, services. The other half is broadly

comparable to the populations of industrial-country cities. In India about

fifty million people live in this productive urban-industrial sector.

I



102
I
I

Electricity I

Like other forms of energy, electricity is used productively in most

developing countries. The proportion devoted to industry is usually 60% ™

or more, sometimes 90%, compared to levels of 40-45% in Canada and the •

United States.

For most of the developing countries which are contemplating nuclear |

.power programmes, electricity constitutes about 10% of final energy use, _

as in the industrial countries. In small, densely populated countries "

with fewer transport needs and high levels of industrialization, such as I

Hong Kong and Puerto Rico, this proportion may be up towards 20%. Hydro

power has been a key factor in the development of Brazil, where electricity |

represents 16% of end-use.

For those countries where the economy is 100% dependent on fossil

fuels, electricity will consume about 25% of the primary energy in thermal

power stations. In fact, in the developing countries which have, or may

acquire, nuclear power programmes, about half the electricity comes from

such thermal stations, mainly oil-fired. The other half comes from hydro.

Electricity is a desirable form of energy. Its use grows faster than

GNP in almost all the countries we studied, often at double the GNP growth

rate. There is some controversy as to whether electricity is a cause or

effect of GNP growth, but few countries seem to regret the electrical capacity

they have in place, and power shortages are often cited as obstacles to

further development.

An example may illustrate the enthusiasm for electricity in developing

areas. In the industrial city of Monterrey in Northern Mexico, there is a

Marxist-Leninist commune called Tierra y Libertad which is virtually

I
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- self-governing. The commune rips off electricity from the city lines.

The utility ignores the theft for reasons of political convenience. Within

1 the commune minor infractions are punished by having one's hair shorn or

working an afternoon on public projects. More serious misdemeanors, like

I public drunkeness or missing a meeting invite heavier penalties, such as ...

• losing one's electricity for several weeks.

While electricity demand is strong, the main commercial energy problem

1 in most developing countries, in both the rural and the urban sectors, is

oil. In this they are like us in the industrial countries. However, oil

1 is even more important to them. It is used for purposes which are more

l essential. It plays a bigger role in their economies and leaves them more

vulnerable to disruptions in supply. At the same time, they have fewer

I financial and technical possibilities for substitution in the short term.

Also, they are going through an energy-intensive phase of their industriali-

• zation.

I Anything which helps to relieve the pressure on the price and availa-

b i l i t y of world o i l w i l l help the developing countries - conservation (there

I are fewer possib i l i t ies for conserving o i l in the developing countries),

• subst i tut ion, new supplies. However, global o i l demand is mainly a function

of the pol icies of the industr ial countries. Here again, dispari t ies in
I the levels of consumption raise an ethical problem of planetary scale.

I I I . CHARACTERISTICS OF NUCLEAR POWER

103,

I The most arresting features of nuclear power systems are their scale,

complexity, capital intensivtty, and thrr unique nature of the hazards associated

with them. These impel strong commitments on the part of any country wishing

to adopt nuclear power.

"M -7
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Scale

I t is believed that units of 600 MVJe are about the minimum economic

I
I
I
I
1

I

size. Utilities consider it unwise to have more than about 10"/. of their

capacity in a single unit. This sets a lower limit of about 6000 Megawatts

(MWe) of capacity on the integrated grid size which a utility should have

at the time the first nuclear reactor comes on stream. If capacity is I

growing at 7% per year it will double in ten years. In many developing

countries the rates have been higher than this. A country with an integrated •

grid of 3000 MWe now could order a 600 MWe reactor to be commissioned in •

ten years' time. There are 20 or 25 developing countries which will have

grids of 6000 MWe by the end of the century. Ten of them already have J

nuclear reactors on order or under construction.

Complexity

Nuclear technology is more complex than other forms of electricity •

generation, and requires higher standards of manufacturing, operation, and

regulation. These place severe demands on manpower, industrial infrastructure, |

and institutions, all of which must be prepared well before t'» first reactors _

come on stream. Even bargaining intelligently with foreign vendors for a '

nuclear reactor requires considerable groundwork. Clearly a serious long- I

term commitment is required of a country undertaking a nuclear power programme.

Of course a country can rely to some extent on the supplier, and may have |

to do so for some services, but this introduces an unwelcome degree of dependence, B
I

Most countries embarking on nuclear power strive to achieve a maximum degree of "

control over the whole operation, by assimilating the technology as soon as I

possible in the sequence of reactor construction.

Desire for autonomy extends over the whole nuclear fuel cycle, from the |
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resource base through fuel fabrication (and, for light water reactors, the

enrichment stage), to the reactor technology itself and on to the disposal

of the v/astes. While most developing countries are not likely to need

reprocessing technologies for recycling the fuel for some time, this is an

issue for the longer term. In fact, few countries are likely to be able to

achieve complete autonomy over the whole fuel cycle and they are correspond-

ingly concerned, as are many industrial countries, to obtain guarantees of

continued access to fuel and technology commensurate with the investment

they are making.

It is often said that because uranium supply is very limited, the

present generation of fission reactors is only a brief transitional phase.

The implication is that it would be foolish for developing countries to

invest in energy systems which will soon run out of fuel. In fact, present

world uranium reserves represent an amount of energy roughly comparable to

remaining oil reserves whan either source is burned in thermal plants to

produce electricity. It makes more sense to burn uranium for electricity

than to burn oil, since it has fewer alternative uses. Also the probability

of finding more uranium seems at least as great as that of finding equivalent

amounts of oil, and the price of electricity from uranium is much less

sensitive to fuel costs than that from oil-fired plants. Advanced fuel cycles

which convert abundant uranium 238 and thorium to fissile fuel may eventually

extend the nuclear resource base by orders of magnitude. Fission is not an

infinite energy source but it is hardly a will o1 the wisp.

119,
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Cost and Capital Intensivity

Nuclear reactors are expensive and they are capital intensive. The

smallest-size reactor available, that of 600 MWe capacity, costs about a

billion dollars. For the first few units bought by a developing country,

much of this would be in hard currency. We estimate that interest payments

on such a sum should not exceed about 1% of a country's Gross National

Product (GNP). This sets a lower limit of about $10 billion on the GNP a

country should have if i t wants to obtain a nuclear reactor.

Despite the larye initial costs involved, the unit costs of electricity

from nuclear power seem to be in a competitive range in many parts of the

world. In North America nuclear electricity seems to be much cheaper than

coal-fired, except perhaps in some coal-mining regions. The competition

will depend to a large extent on the different regulatory, environmental,

and money-raising condvions placed on the respective plants, and on their

actual performance records. Nuclear power is certainly much cheaper than

oil-fired electricity at current world prices.

A 1000 MWe reactor operating at 803 capacity factor displaces about

10 million barrels of oil each year, worth more than $3000 at current world

prices. Thus there may be significant opportunities for substitution of

nuclear for future oil-fired electricity in the Third World.

The characteristics already cited suggest that a nuclear power programme

is a fairly redoubtable undertaking for a developing country. Many of them

are short on foreign exchange and on qualified manpower. They have many

competing demands for investment. Institution-building is difficult. However

the characteristics are self-regulating to some extent. A country which

cannot effectively pay for, use, or effectively control a nuclear power programme
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1
is unlikely to lay out bi l l ions of dollars on the off chance that things

| wi l l work out.

I One hopes that planners in developing countries will consider carefully

the alternatives and the opportunity costs, not only in energy supply but

1 in other fields of investment, before deciding to go ahead with a nuclear

programme. Such planners are l ikely to be acutely sensitive to the problems,

I and probably do not need much advice from us on that score. I f countries

m ca_n afford the investment, assimilate the technology, and put the electricity

to good use* nuclear power could well turn out to be an appropriate choice

I over the long term. At the very least, i t provides a useful extension of

the spectrum of energy sources to be considered.

Environmental Asuects

1 In normal operation, the once-through nuclear fuel cycle seems to have

less environmental impact than most other large-scale energy systems.

1 One can compare i ts effects with acid rain, carbon dioxide buildup, extensive

I use of land for gathering renewables, flooding," other effects of hydro pro-

jects, and deforestation.

1 Health and Safety

I Nuclear energy has a unique set of dangers associated with it. The

density of the energy in nuclear fuejl makes for a concentration of its

I destructive potential as well. The principal threat is nuclear weapons, but

the radioactivity contained in nuclear materials also presents a serious

• hazard. This makes comparison with other forms of energy problematical.

I In normal operation, the risks from radioactivity are small. Reactors

contribute a small fraction of the natural background radiation. High level

I wastes are small in volume and should not prove intractable. The main source

I
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of risk in the fuel cycle as presently managed is probably the radio-

activity in mine operations, and in mine and' mill tailings, which are

low in level but large in volume.

The question of greatest public concern, however, is probably that

of reactor safety. Reactors contain a large inventory of radioactive

materials and the fear is that in an accident enough of this material

• ' might escape to cause serious harm to large numbers of people. The

probability of this happening is considered to be small, but the potential

damage resulting from the most serious imaginable accident is large.

This raises ethical questions of a fairly new type: at what level

of numerical probability do serious accidents become tolerable? The

problem is compounded because the probability of rare events is itself an

estimate and arguments tend to be highly statistical. The public seems to

be happier with risks which are better known, such as automobile accidents,

even if the overall damage (probability of an accident times its impact) is

much higher. Ironically, death and injury seem to be more acceptable if

they are more certain. Whether this represents a rational response remains

a subject of debate.

Hazards of the nuclear fuel cycle, including reactor accidents, are

more likely to be manifested first in the industrial countries simply because

of their much higher intensity of nuclear power development. Uranium mining

is also carried out on a larger scale in developed countries. This is as it

should be. It would be unfair to use the developing countries as test beds

for a new and complex technology whose risks were not well known.

There is some question as to whether the risks of nuclear power might

not be greater in developing countries, where quality control and rigourous

I
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I
operating procedures for large institutions and complex technical systems

I are less well established. This seems to me to be just one more factor

_ which developing countries must study carefully and prepare for in choosing

to adopt a nuclear programme. Once they make their decision, there is

1 nothering to suggest that they are inherently less capable of managing it

properly than utilities in industrial countries. In fact some developing

( countries look to advanced technology industries such as nuclear power as a

I means of upgrading their industrial and scientific skills and standards.

One implication of the transfer of nuclear technology is an ethical

I obligation on the part of the suppliers to ensure that information and

assistance are made available to the operators on a continuing basis. This

I seems to be an important factor in avoiding accidents such as Three Mile

| Island, and in ensuring good |.^rformance.

Centralization and the Distribution of Benefits

I Its large scale, technical complexity, and capital intensity indicate

I that nuclear power is most effective as a baseload powe" source for large

demand centres - big cities, big industries, or both together . It also

I suggests that the administration is likely to be highly centralized, that

the relatively few jobs in the system will be highly technical and managerial,

I and that the output will serve the urban industrial sector of the economy, that

j is, the elite minority. These institutional factors are often cited as one

of the disadvantages of nuclear power in developing countries. The same

j argumer.1: applies to other forms of centrally generated electricity and,

, indeed, to any other large, capital-and-technology intensive project. The

' issue does not usually arise in industrial countries. Despite the occasional

protest about the nuclear priesthood, the benefits of centrally generated



110
I
I

electricity are seen to be fairly widely distributed. The countryside I

is fully electrified. Customers there pay essentially the same rates as

city-dwellers, suggesting that the additional costs of rural distribution B

are subsidized by the urban and industrial users. Since income distribution m

is fairly uniform, rural dwellers make as much use of the products made

from electricity as people in the cities. I

The distributive issue is a fundamental one in developing countries,

since all the indices tend to be highly skewed in favour of the urban sector. B

It is particularly acute in the poor, populous, agricultural countries •

where upwards of 70% live in the countryside, at very low, levels of pro-

ductivity, and contribute through their migration to the rapid growth of I

shanty slums around the cities. Debate about the distributive effects of

different development strategies is complex but a few .joints might be made •

here. •

1. As mentioned earlier, Third World cities are large and growing, even in

agricultural countries. They have their energy needs too, and their industries I

seem to use energy productively in the development process. _

2. Even if one wants the majority of investment funds to contribute to rural ™

development, not every project has to do so directly. An industrializing •

country will need energy sources for its cities and industries and it must

balance its need for these against its other needs for the equivalent funds |

and human resources.

The appropriate allocation of resources is not only an ethical question,

it is also the essential problem of public policy.

3. Nuclear power may-in fact serve rural development, by providing energy for

such inputs as fertilizer and machinery.
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4. The electricity may itself be useful in rural development.• Large-

scale electricity in urban areas, with the attendant economies of scale,

may be able to subsidize extensions into the countryside. One can imagine

that around each urban area there would be a zone where it is economically

(or, perhaps, politically) useful to extend electricity. Beyond that zone,

renewables or oil products would be more competitive. The s" .of the zone

I would depend on the cost of competitive sources, and on demand factors such

m as population density, average income, and the degree to which electricity

" can be productively used. In densely populated, more industrialized countriesj

1 such as Taiwan and Korea, one would expect these zones to cover the entire

country, as they do in North America and Europe. In poor, populous, agri-

1 cultural countries these networks would radiate out some distance from the

m cities.

5. Decentralized institutions are not inherently virtuous, nor centralized

I ones bad. Loca] power groups in developing countries may be hierarchic,

static, and self-perpetuating, if not actively incompetent or corrupt. Central

I government agencies may be more interested in developmental goals and social

• change and more effective in getting things done.

6. It should be noted that inequities of distribution are not limited to

I projects in the urban industrial sector. Attemps to bring benefits directly

to the agricultural sector have also been accused of concentrating wealth and

1 power: irrigation projects and green revolution technology, ostensibly scale

I neutral, are common examples. The distribution of food to the rural poor has

undermined agricultural incentives. Even the control of epidemic diseases and

I of widespread famine, which have probably raised life expectancies most among

the poorest sectors, have resulted in population growth which has depressed
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the conditions of people in the poorest sectors most. They have survived, g

but not to great expectations. The point is that distribution of benefits _

is as much a function of polit ics as of technology. •

7. I f capital projects which increase productivity are to be foresworn I

because of their distributive effects, i t is d i f f icu l t to envisage how

productivity wi l l grow. That i s , i f the principal aim of development |

. • projects is to create jobs, priority wi l l be given to labour-intensive

techniques which are in confl ict with improved productivity. I t is possible

that there may be a range of intermediate technologies which are both more

productive and more job-creating than traditional techniques (presumably

output has to expand), but they are not l ikely to cover the entire range of

technical activity. In this approach jobs are more important as a means

of distributing income (and a sense of social usefulness) than in

providing goods and services.

Professor Narveson gave us an example of the ut i l i tar ian approach

in which the overall pie is very large but the distribution very uneven.

The problem is similar to that created by the introduction of highly pro-

ductive modern technology into labour-surplus developing countries. Is the

uneven distribution a r igid precondition for the expansion of output? Is

there no way of obtaining a reasonable trade-off between increased pro-

ductivity and fairer distribution?

Can income be distributed only through relatively unproductive jobs in

the producing sectors? We soem to have found ways around this problem in

the more industrial countries, suggesting again that the solution may be

polit ical as well as technical.
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IV. INDICATORS OF " .'CLEAR POWER IN LDC'S

Here I will report briefly on a search, made with Gordon Sims of the

Atomic Energy Control Board, for broad statistical indicators of wheher

developing countries will undertake nuclear power programmes and of how

large their programmes might be.

We found that a combination of high energy use and high energy

intensivity, that is high energy use per unit of Gross National Product,

was a useful indicator. Figure 2 shows a plot of energy use in MICE versus

GNP for a num'.ier of countries of interest, including some industrial countries

for reference. The curved line separates out all the developing countries

with nuclear power programmes, shown as circled on the graph, along with a

number of plausible candidates. (Libya, Cuba, and Turkey, which are apparently

obtaining 440 MWe reactors from the Soviet Union, are shown with dashed circles,

as less is known about these arrangements.) Libya, and, interestingly,

Switzerland, are below the line.

Another useful indicator is the size and growth rate of electrical

generating capacity. This is shown in Figure 3 for the countries of interest,

extrapolated into the future from data for the period 1966-76. Extrapolation

is the easiest and most dangerous form of prediction: the growth trends are

unlikely to continue as shown. However, they at least give some idea of what

has been going on until fairly recently, and suggest that abou. twenty countries

may go over the 6,000 MWe threshold before the end of the century. (In many

cases the**e is no integrated national grid, so the capacity shown represents an

upper limit.)

127,
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Of the developing countries with nuclear power programmes, seven - I

India, Brazil, Mexico, Argentina, Iran, Korea, and Taiwan - are well up

on these indicators. Egypt, the Philippines, and Pakistan are somewhat •

lower. •

Per capita indicators of GNP, energy or electrical consumption, or

physical quality of l i fe (PQLI) were not found to correlate wery well with g

, • nuclear power programmes. Nuclear power seems to depend on the absolute —

size of the urban industrial sector in a country, not on the average dis- E

tribution of wealth or energy. M

The existence of indigenous energy resources raises some interesting

questions. The most direct competitors for nuclear power are probably |

coal and hydro. Many of the larger countries which have adopted nuclear m

I
power also have fairly large potential coal and hydro resources, although

these are often fairly remote from the demand centres. Nuclear power seems K

to be considered by those countries as a valid alternative. The existence

of other potential sources of electricity probably decreases the degree of |

their commitment to nuclear power, but they maintain i t as an option none- H

theless.

China has avoided nuclear power until now. This is probably due to a I

combination of a strong desire for self-reliance, an emphasis on rural develop-

ment through the use of renewables, and an indigenous energy endowment which I

is both large and diversified. China has shown some interest in nuclear power •

in recent years.

Among the leading candidates, Colombia-, Indonesia, Venezuela, Peru, and I

Malaysia all have a spectrum of alternatives which could lead them to defer

I

I
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nuclear programmes for the time being. Chile and Thailand seem to have

fewer choices and both have a long-standing interest in nuclear power.

Oil reserves are a wild card. One would expect countries which are

short of oil to look to nuclear as an alternative, and this seems to be

the case. Yet such countries are likely to be short of foreign exchange to

pay for nuclear programmes, in part because of their current oil import

. b i l l s . Turkey and Pakistan are examples that come to mind.

Countries which have surplus o i l , on the other hand, often have surplus

capital. Nuclear power may represent for them a useful way of investing

energy revenue in future energy technology and energy supply. This seems

to have been the case with Iran under the Shah. Mexico has decreased i t s

nuclear ambitions considerably since i t s large oil reserves became

apparent, but i t continues with a modest programme. Several oil-exporting

countries with fairly small grids have shown interest in nuclear power:

Libya, Saudi Arabia, Iraq, Algeria, Indonesia. Ability to pay may thus be

a stronger indicator for nuclear power developments than actual need. How-

ever nuclear programmes based on surplus capital are likely to be more

precarious. Again, Iran provides the example.

A number of oil-producing countries flare (burn off) the gas produced

in association with i t . This apparently mindless waste occurs because i t

is costly to gather the gas and bring i t to markets, which often do not exist

locally. Power stations might provide an outlet for the gas, and could thus

compete with nuclear power in oil-r ich countries. Of course, oil-producing

countries have the option of burning oil to generate electr ici ty. They can

sell i t to their u t i l i t i e s at prices well below the world price. They may

OO
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s t i l l wish to use nuclear power, which is cheaper than electrici ty from

world-price o i l , and sell the oil to gain foreign exchange.

Nuclear fuel resources do not seem to play a large role. Only a few

developing countries have enough uranium to run a few reactors over their

lifetimes. However, uranium has not been intensively sought in most

developing countries and more may be discovered. For the time being most

developing countries must obtain their uranium on the world market, largely

from a group of industrial countries.

The absence of indigenous energy resources is a strong indicator but

by no means an absolute one. Candidate countries without alternatives

might be expected to be particularly keen on nuclear power. Such countries

are mainly small, industrialized, and highly populated, such as Taiwan,

Korea, Hong Kong, Singapore, Puerto Rico and Cuba. Of these Taiwan and

Korea have very ambitious nuclear programmes and Cuba is beginning a

modest programme with reactors from the Soviet Union. Singapore and Puerto

Rico have excess refinery capacity and presumably find i t cheaper to burn

residual fuel o i l . One of Hong Kong's power u t i l i t i e s is a subsidiary of

a major oil company. Hong Kong is contemplating an exchange of Chinese

coal for Hong Kong power using British technology, and has also shown some

interest in nuclear power.

The picture that emerges is varied but not incoherent. The threshold

indicators, GNP, energy consumption, and especially electrici ty use, select

a group of about 25 developing countries who might have nuclear power pro-

grammes on stream by the year 2000. A few of these may by that time have

programmes of more than 5000 HWe, like Ontario's present capacity. A

larger number, perhaps t-::"i or fifteen countries, may have up to a few

thousand megawatts.

i
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Countries seem to consider nuclear power as one among a range of

alternative sources of e lec t r ic i ty . The presence of other sources does

not eliminate nuclear power, although i t tends to keep the nuclear

programmes smaller than they would otherwise be. The absence of other

sources does not mean that nuclear power is absolutely indicated,

although i t represents a fairly strong inducement. Nuclear power

will make a modest contribution to the overall energy supply in most

countries where i t is selected. In some large c i t i e s , and in some of the

smaller, more industrialized countries, i t s contribution to e lectr ic i ty

supply could be very significant.

Our study ignores international and domestic poli t ics, leadership,

inst i tut ions, promotional efforts of suppliers and competitors, the

evolution of perceptions of technology in development and of nuclear

power economics, and the fine structure of energy supply and demand. I t

is interesting that an energy policy approach using such broad s ta t is t ica l

indicators has as much explanatory power as i t does. It cannot explain

in detail the presence or scale of nuclear power programmes in a given

country, but i t seems at least to be broadly consistent with the fcicr

to assume that countries make their nuclear power decisions in rational

energy-policy terms.

V. ETHICAL IMPLICATIONS

Several ethical questions emerge from th is brief look at nuclear

I power in the developing countries.

- 1. The f i r s t is about dispari t ies in energy consumption on a global scale.

' The developing countries need more energy. There is an ethical obligation

1
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to help them achieve at least a minimal acceptable standard of living

for their people, and energy is essential to their developmental goals. I

Their basic need right now, as far as commercial energy is concerned, •

is o i l . Using less ourselves would be one contribution. Helping them to
find more, to use less or to use it more efficiently would be another. :

Helping them to diversify their energy sources, from efficient use of

ronewables through nuclear and other advanced forms, would also be_ useful.

Oil is the most international form of energy, and the present dis- •

tribution of oil consumption and oil revenues is perhaps a measure of the

degree to which moral concerns dictate international politics. The I

results suggest that we do not live in a very moral world. -~

2. The second question is also distributive, but internal to the develop- •

ing countries. In the short term, nuclear power contributes more directly •

to the urban industrial sector. The ethical question for the governments

involved is whether the overall pattern of investment achieves a reasonable

balance as far as developmental goals are concerned. _

3, In any exchange there are ethical obligations incumbent on both parties. *

These are easy to list, though sometimes difficult to carry out in practice. I

Deceit, corruption, and exploitation are present in many human activities.

Nonetheless, it should not be unduly optimistic to suggest that arrangements

could be made for the sale of nuclear materials and technology which are of _

mutual benefit. •

For the buyer, the Boy Scout motto is apposite. They should be pre- I

pared to bargain effectively and to lay the appropriate foundations for any

programmes they undertake. (Caveat emptor is a good slogan too.) They should

consider the alternatives to, and the consequences of, nuclear power. They I

I
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should ensure that i t forms a coherent part of their overall development

plan. They should be especially prepared to deal with questions of

health, safety, and environmental impact which may arise.

For the vendors, and the countries they represent, honesty about their

product and consistency in their policies are obvious ethical responsibilities.

The developing countries who buy nucelar power are investing a large amount

of their scarce capital in nuclear systems. They have a right to expect

continuing co-operation in the management of such systems and continuing

access to the nuclear materials, technology, equipment, and technical

assistance they may need to ensure safety and good performance.

4. While commercial vendors, whether of stoves or nuclear reactors, are

more interested in selling their wares than in formulating energy policy,

the industrial countries have a responsibility to ensure that a broad

range of energy technologies and of technical advice is available. Undue

promotion of one technology may be as harmful as denial of another.

5. The suppliers should recognize that developing countries have a

legitimate concern about autonomy, and that they will want to achieve as

much indigenous control and technical capability over the nuclear fuel

cycle as they can. By itself denial of technology is likely to be counter-

productive.

At the same time, the developing countries should recognize that many

people in the supplier countries are concerned about the possible misuse of

civilian nuclear power programmes for military or terrorist purposes, and

that a nonproliferation regime which guarantees continuing access to peaceful

uses of nuclear energy, while minimizing the threat of their diversion to

destructive purposes, is in everyone's best interest.
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Because of some of the risks it represents, i t may be necessary to •

demand a higher standard of morality in nuclear power affairs than in

other activities. But such high moral standards in nuclear policy cannot I

accomplish much in isolation. What happens in the developing countries - _

will depend more on the ethical nature of major political decisions and ™

actions than on the particular technology they use to generate their I .

electricity.

I would like to conqjpde with a general observation about our |

obligations to posterity. The most lethal instruments we leave to _

succeeding generations are not our technologies but our chromosomes and

our human cultures. The diversity of life and of human intelligence opens I

a range of possibilities which includes, at one extreme, the starkest and

most tragic outcomes. In choosing to continue the human adventure, we |

implicitly accept that risk. But this is t Jt to say we must resign our- M

selves to a continuation of the chaos and violence to which, among other

things, human history is witness. It simply reinforces what we already H

know: that as a species we cannot escape the consequences of our actions,

and that we must make our decisions and act on them as wisely and as I

humanely as we now know how. •

I
I
I
I
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Chairman - Dr. D. Hitchcock

That you, Dr. Morrison, for that comprehensive presentation

unattributed summaries of these discussions, so you should feel

free to risk tentative comments without fear of having to defend

them later.

I

•

We have now heard an overview of the social and ethical issues

involved in nuclear power generation, a basic discussion of |

ethical theory, and three papers dealing with specific aspects of

nuclear power generation. These presentations should provide I

sufficient background for the workshop discussions this

afternoon. The proceedings of this conference will give I

I
The first workshop concarns obligations to future generations, an |

issue which was raised by both Jan Narveson and Andy Brook, and

which affects several phases of the nuclear fuel cycle. The I

primary question for discussion is whether we have any

obligations to future generations and, if so, whether they are of I

equal weight to those we have to the present generation. The

leader of this workshop is Robert Gaizauskas, holder of an M.A. •

from Carleton University and author of a report prepared for the •

Atomic Energy Control Board on the philosophical basis of our _

responsibility to future generations. |

The second workshop, entitled "Theological Considerations", I

relates particularly to some of the points made in Peter Hamel's

address. It will be chaired by Dr. Douglas Jay, director of the I

Toronto School of Theology. Dr. Jay has written on rights and

responsibilities in the energy field. •

The third workshop concerns risk assessment, a process involved _

in designing reactor safety systems and a subject of great |

controversy in the nuclear debate. The fundamental question in

this workshop will be the construction of a reasonable model for I

determining whether the risks of a given course of action are

acceptable. The workshop will be led by Dr. Terry Rogers, who I
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I
teaches mechanical and aeronautical engineering at Carleton

I University and also acts as a consultant to the Atomic Energy

I

I
I
I
I
I
I
I
I

1

Control Board on reactor safety problems.

The fourth workshop deals with the possible conflict between

reliance on sophisticated technology, such as that found in

I nuclear"reactors, and social and political ideals. It will be __

led by Dr. Leslie Shemilt, professor of chemical engineering at

I McMaster University and a former dean of its engineering faculty

Dr. Shemilt is chairman ..of the-technical advisory committee" of

I Atomic Energy of Canada Limited on the nuclear fuel waste

management program, and also chairman of the task :fofce on energy

of the United Church of Canada.
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OBLIGATIONS TO FUTURE GENERATIONS Workshop No. 1
Mr. R. Gaizauskas

The workshop began with Mr. Gaizauskas suggesting some topics
for discussion. He provided the 17 participants with a handout
sheet listing four questions to be used to guide conversation
during the session.

The first question was the most general or theoretical in
nature. "Do we have any obligations to future generations and if
so what is their nature?"

Two sub-questions may also be considered depending on the
extent of one's skepticism:

(i) "Are we prepared to allow obligations towards our
contemporaries but doubt that these extend to future
generations?

(ii) Do we doubt the existence of any obligations at all,
even to our contemporaries?
(Clearly if self-interest is our only guide then there
is no need to take the interests of future generations
into account.)"

The other questions were as follows:

2. Assuming that we do have obligations to future generations are
these obligations limited in any way?

(i) Should future interests be discounted because
(a) they do not yet exist?
(b) they are liable to be dissimilar from our own

in a fashion which renders them less morally
significant?

(ii) Does uncertainty, lack of knowledge, about whether
our current actions will help or hinder future
generations relieve or limit our obligations to
future generations?

(iii) Do obligations to our contemporaries limit or even
supercede our obligations to future generations?

3. Can a moral obligation equation or decision procedure which
takes the interest of future generations into account be
worked out in order to provide the theoretical basis for
deciding how to act with regards to a given proposal? If
not, what are the residual conceptual issues?

I 141.
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4. Assuming some decision procedure is obtainable, what is the
outcome when the procedure is applied to the propsal that
full scale nuclear energy development be undertaken? If no
outcome is obtainable what are the residual factual unknowns?"

Mr. Gaizauskas then sketched one possible response to the first
three questions assuming a utilitarian viewpoint. Utilitarianism
maintains that our fundamental obliqation is to produce the qreatest
amount of happiness for all mankind. Despite the limitation of our
uncertainty about what the future holds, if we adopt this position
we must accept responsibility for future generations because there
is no temperal reference in this belief. Some of Henry Sidgwick's
comments on this subject were quoted.

Mr.' Gaizauskas then suggested as a thought experiment, an
equation that could be used to determine which course of action would
bring about the greatest balance of pleasure over pain for all man-
kind. He pointed out the importance of determining possible con-
sequences of a course of action before attempting to determine the
cost.

Let represent the possible moral consequences

of a proposed action X.
Let P, represent the probability of .. occurring

Let a be the fundamental unit of moral worth (of
pleasure or pain).
e m. be the coefficient of moral worth associated with

the possible consequence of

Then the present moral cost value of x is

C(X) = pm a + p m a + pNM a
i 2 N

At this point the workshop was opened up for discussion. Some
participants expressed their displeasure with the equation and their
concern that this approach seemed to be "theoretical talk" about
Utopia. Mention was made of problems resulting from acceptance of
scientific and engineering equations as absolute and the inherent
danger of acceptance of any equation as "the one". Later comments
expressed the opinion that the use of this type of methodology was
beneficial in that it forces you to identify parts of the equation
such as the consequences of a certain action. However it is necessary
to guard against allowing this type of procedure to become an excuse
for inaction.

Another participant questioned whether it is possible to
separate future obligations from actions we undertake to benefit
ourselves because often there is an overlap. It was also suggested
that nuclear energy will be merely a small ripple in the course of
history when evaluated in terms of the millions of other factors
that may affect the future. It is possible that we have a capacity
today to influence the future more than was ever possible before?

I
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It was suggested that some of the terms of the equation are
subjective. Mr. Gaizauskas responded by saying that either we
throw up our hands in the face of "intangibles" or else we inves-
tigate the possibility of an objectively defined fundamental moral
unit. Mr. Gaizauskas critisized cost/benefit analysis because it
places a dollar value on human life without in turn considering
the moral value of the dollar. Debate ensued as to the purpose of
cost/benefit analysis. :

Mr. Gaizauskas made a final comment for consideration. He
asked whether it is possible to associate directly a dollar value
with actions, the consequences of which affect the happiness of
people; does having twice as much money necessarily mean having
twice as much happiness? There was no time left to pursue further
discussion.. . .



131.

THEOLOGICAL CONSIDERATIONS Workshop No. 2
Dr. D, Jay

For Christians and other religious persons, ethical decisions
are ultimately based on a theological understanding of the faith of
the religious community.

Theological Concepts Relevant to the Nuclear Debate

Creation, Nature and Human Dominion. There is no semantic
equivalent in Old Testament Hebrew for either the modern concept of
nature or the ancient Greek concept of physis. What is clear is
that God creates nature, but is not equated with nature as in some
other religious traditions. On the other hand, God is not remote
from nature but continues to be involved. He relates to each of
his creatures in an appropriate way: the earth, plants, animals,
humanity. Humanity is at the head of the earthly community and is
given dominion over the earth, but the earth remains the Lord's and
man is the Lord's steward. The relations of all creatures to God
are set within the framework of a convenant, made with all flesh
and with the earth itself, in which God promises stability to
existence.

Sin and Alienation from Nature. In spite of God's enduring
creativity, sin and alienation have entered human life. Men are
inclined both to act unjustly toward their neighbours and to exploit
nature for selfish purposes, thus alienating themselves from God.

The Goodness of Creation. The overwhelming conviction of both
the Old and New Testament is that the created order is God's work
and therefore good. It is fallen, but God has acted in both the
old and new convenant to provide for redemption. The New Testament
relates the gospel hope of redemption (salvation and liberation
through Jesus Christ) not only to humanity but also to creation as
a whole.

Theological Implications for our Relation to Nature

1. For biblical writers, God is sovereign, and the earth is
the Lord's, so that no human being can even own the earth
outright but must be regarded as a tenant or steward
responsible to God.

2. Under this overall sovereignty of God, man does have a
position of control over nature, which is meant to be
exercised in a spirit of respect and responsibility.
Skills and technology may be admirable, but the greedy
use of human power over nature derives from sin, not
from God's intention in creation.

1 A C
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3. Man's proper control over nature derives from the belief
that God is one and supreme; therefore the earth is neither »
divine nor demonic, and man is in a position to use his I
powers rationally in dealing with nature. m

4. Nevertheless, nature is not to be valued simply in terms I
of human needs or wants. Technology may explore and exploit •
nature, but the truly wise man never imagines that he knows
fully what God intended in creation. •

5. Since God, however, has a moral and rational character,
man may regard things as they are as a form of revela- _

; tion as far as we can understand it of ultimate goodness I
and wisdom. We must have respect for the intricate •
character of the natural order, and if we do, we may hope
even to improve the conditions of nature, which does not I
as yet embody God's character as human beings have come I
to know this through their communion with him. Nature
is not perfect; there is a work of salvation to be done •
in her, as well as in humanity, as part of God's ultimate |
purpose, and this salvation is part of man's responsibility
for her. _

6. Christians believe that this ultimate purpose as well as •
God's present will for man is revealed in Jesus Christ.
Through him, we understand God's love for man and for all S
creation. This is the basis for a Christian understanding I
of justice, responsibility for the neighbour and respons-
ibility for the earth. n

I
Implications for the Energy Debate

Recent Christian chinking about the implications of theology •
for the energy debate has led to the affirmation that we should
strive toward a society that is just, participatory and sustainable. •

Justice requires criticism of the vast inequalities in access
to energy, both within most societies and between the rich and poor m
societies of the world. The sharing of resources and technologies I
is a moral demand. Justice may require sharing risks as well as
benefits. In any energy system, it is unjust to maximize cheap
energy by imposing exorbitant risks on an exploited group. I

Participation requires new attention to the way in which people
share in the decisions that effect their lives and welfare. This •
has particular application to the development of nuclear energy, |
both with respect to the hazards of its production and the disposal
of waste, and the threat of proliferation of nuclear weapons. n

Sustainability is a concept that relates both to our steward- "
ship of the world's resources under God, and the demand for justice.

1
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So long as there were illusions about unlimited cheap energy, the
privileged could pretend that they did not need to share their
wealth because others could acquire wealth by imitating them. To
sustain human life on this planet now clearly requires conservation
of non-renewable forms of energy, certainly in this period of
transition from dwindling energy resources to new sources. Sustain-
ability requires foresight and planning, on the part of individuals
and societies involved, to provide renewable sources of energy.
Fundamental questions must be raised about our lifestyle.

The following ethical questions need to be asked of every
energy technology in considering its national, regional and
international implications:

- What is it intended for?

- What damage or risk does it impose upon people and nature,
particularly in comparison with alternatives?

- How does it promote or threaten human freedom and community?

- Can it be so used that its benefits will be distributed equitably?

- Will it benefit some and harm others, or will only those who
benefit bear the financial, social, physical and environmental
costs?

- Does it require great concentrations of political and economic
power, and if so, how can that power be held accountable?

- Does it enable people to participate responsibly in the decisions
that affect their own welfare?

- In what ways does it benefit or harm future generations?

- In what way does the mentality associated with the use of the
technology affect the self-understanding and world views of
people?

- In what ways does the use of the technology affect human rights
and religious and ethical convictions?

Highlights of Discussion

1. Interpretation of Basic Theological Concepts

The basic theological concepts are subject to different
interpretations at different times in history. One hundred years
ago the development of the earth's resources was encouraged by
the Christian Churches. However, today the stress is on limits to
development. Are the theological concepts then simply a reflection
of the times?
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IIt is useful to consider how ideas are communicated and

received. We find an evolution in our ideas and theological _
concepts due to new scientific insights, changing circumstances I
and recent improvements in communication through electronics. —

For example, today we understand that the earth has limits to its
ability to disperse safely many of the unwanted products of human- I
kind. There is a better understanding of ecological impact and I
we are more aware of impacts elsewhere as they occur, the drought
in the Sahel, an oil spill off the coast of France, etc. •

Our set of beliefs is dynamic and changes. This is not a
change in basic thrust but rather a change which is evolutionary. _
A better understanding of nature permits a better understanding I
of the appropriate application of basic theological concepts. •
Theological interpretation is dynamic and must be so in order to
remain relevant. I

2. Technology - Demonic or Redemptive •

There are two opposing and conflicting ways of viewing tech-
nology in general and nuclear power in particular from a theological _
perspective. One is the demonic interpretation, the other is the I
redemptive. ^

The demonic interpretation sees technology as essentially evil •
and going against the wishes of the Creator. Nuclear power is seen |
as a Pandora's box which should never have been opened and should
now be closed as soon as possible; there are certain things in nature m
which should not be tampered with and this is one of them. I

The redemptive interpretation views man as steward of nature.
The responsible exploitation of nature may be redemptive. The I
development of a technology such as nuclear power is viewed as •
being beneficial as long as it is done in a responsible way with due
regard for the welfare of all persons affected, ecology and justice. •
Some countries need an energy source such as nuclear power in the |
short term in order to allow them to develop. The sharing of nuclear
technology between developed and developing countries may be the n
most responsible action to take. I

There is a continuing dialectic between the positive and nega-
tive views of technology. These opposing views are found through- I
out society and also within the churches. Theologians have adopted I
the full range of positions.

The resolution passed at the World Council of Churches Conference |
"Faith Science and the Future" (held at M.I.T., July 1979) on a
five-year nuclear moratorium was arrived at by some 500 participants —
coming from both the scientific and the church community. The I
dominant view was that of nuclear power as demonic. However there H
were many conflicting views. The statment that came out of this
conference should not be interpreted as representing the Churches •
of the world. There were as many scientists as theologians, and I
even the theologians were not there as church representatives but
as individuals. m
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I
• Our decisions regarding any technology are not made in a

vacuum. Our decisions affect others. For example, the decision
I to not allow uranium mining in British Columbia may have an impact

1
1
1

I
I
I
I
I
I
I

oh another country:which may-need that uranium.-Our decisions
should be made with a view to ensuring justice.

3. Participation . _ .

The question of participation was discussed briefly. "All -1
sections of society should be informed and should have the oppor-
tunity to express a judgement.

Participation may lead to selfishness in that each individual
is out to protect his or her own interests. . The problem with
participation is to achieve a balance between the good of the
individual and the good of society at large. Who speaks_for society
at large? Is it the institutions of government, or the Churches,
or interest groups? Is there not a problem with groups or institu-
tions tending to overpress their own cases.

There is clearly a need to question everything we do and to
ensure that each individual can participate in making decisions
which ultimately affect the whole of society.
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RISK Workshop No. 3
Dr. T. Rogers

* The purpose of the Workshop was to bring together representatives
of AECL, the nuclear industry, various utilities, churches, the

I academic community and other concerned parties to discuss
relevant issues in risk assessment as they relate to nuclear
power generation.

Introductory RemarksI
I

Dr. Terry Rogers, the workshop facilitator, opened the session by
handing out and discussing a paper synopsizing some key research
findings, hypotheses and issues concerning risk assessment. This
introduction included the following points:

I - that risk assessment should necesssarily include an
assessment of benefits

I - that the research of Starr and others is useful in defining
cognitive aspects of risk perception. Further, that such

(
research raises questions concerning the nature of the gap
between "real risks" and "perceived risks" and concerning
+* Vl a Vr\ 1 Ck r\£ "inc+-"i+-ii-f-"i/"M>te ^ f f o n f i nci -̂"V\ i e n a nthe role of institutions affecting this gap.

that the
defined

I - that the question "how safe is safe enough?" should be

I - that there is general agreement among medical experts that
radiation risk during the operation of CA.NDU reactors is
negligible

I - that world-wide reactor operation experience and various
studies indicate that nuclear power generation has less risk
both of accident during operation and of harm during the

I entire fuel cycle than coal-fired power generation

- that further methodological development in risk assessment
• is undoubtedly required

- that human intervention or error (cf. TMI and Brown's Ferry
incidents) is an important consideration in risk assessment

- that there is an implicit but often objected to assignment
of dollar values to a human life in the calculus of risk,
and that there may be optimum levels of expenditure on
nuclear safety requirements (above which it would be more
productive to direct resources to riskier non-nuclear
activities)
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Ensuring Discussion

After Dr. Rogers' introduction, an argument was presented showing H
a saving in human lives through the increased use of nuclear •
power in Ontario. This argument was based on the assumptions
that an increment in electrical generation causes an increment in •
Gross Provincial Product; that there is also a multiplier affect |
to such increases in GPP; that increased dollars spent on health
care saves lives; and hence that increments in |:>ower generation _
produce increments in saved lives through increased expenditures I
in life-saving activities (as a constant share of an expanding
"fiscal pie" would allow increased health and saEety
expenditures). The speaker concluded by stating that such •
fundamental factual arguments should be addressed first in any •
'pro' versus 'anti' nuclear debate before more abtruse moral
questions are tackled. •

This view of the life-saving benefits oE increased nuclear power
generation was, in turn, contested on several bases including the _
contention of: marginal returns to health and safety •
expenditures; the absence of a causal relationship between energy ™
production and the GPP; the "opportunity cost" of using scarce
capital for increased power generation; and the inappropriateness H
of data sources used in support of the life-saving benefits |
argument.

The Three Mile Island incident was put forth as an example of the I
frequent cases of discrepancy between actual risk to the public
and risk perceived by the public. It was stated in discussion _
that the actual risk to the public was low but that the public I
perceived considerable risk and did so for a variety of •
non-rational^ reasons, including an absence of trust in
authorities. A further point was made that there is a divergence •
in the technical expert's approach to risk assessment and the •
layman's approach - and that the former does little to inspire
public confidence in risk estimates or to allay fears of harm. •
The discussion proceeded with a question about whether, on the |
basis of "actual risk", we have overdesigned reactors (the TMl
incident was suggested as a case in point demonstrating inherent
reactor safety). Further, the approach of the courts and I
insurance companies in assigning dollar values to life was •
suggested as a successful model for approaching this task in risk
assessment. A philosophical speculation was made about whether a •more realistic perception of statistical risk assessment would be
made by the public if people held a more real, is1 ' • perception of
their own mortality (or absolute statistical certainty of
eventual death). I
During the workshop, participants cited a wide range of common _
problems and observations, including the following: •

that use of numbers in quantifying risk tends to imbue
reports with a mystique of precision and rigor - leading •
sometimes to 'reification1 or 'deification' of results I
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that the public, however, is generally unable to comprehend
technical models

- that the public, for better or Cor worse, is generally
unable to be rationalte or utilitarian

- that the public demonstrates resistance to describing a
monetary value to human life

- that a certain proportion of the public will always reject
nuclear power because there is some risk - no matter how
small - of a catastrophic malfunction or of radiation
dangers in the fuel cycle

- that risk assessment should not be divorced from the design
discipline; we may reach the limit of our abilities to
assess risk but we must still proceed with power system
design in accordance with our best technical judgements

At the same time, a number of yet unresolved questions were
raised, such as the following:

- are there consistencies in the public view?

- are there intuitive public perceptions?

- how important is the element of volition to risk perception?

- to what extent do values and ethics explain public
perception of risk?

- are there threshold points in risk perception?

- is a "low probability - high impact" event perceived as .1
bigger risk by the public than a "higher probability - lower
impact "event"?

Underlying the workshop discussions were some central
definitional issues concerning risk assessment and risk
perception. The matter of defining the way different groups
develop fundamental assumptions and ways of approaching the
process of conceptualizing, perceiving, and reacting to riskv v/as
explored. It was speculated, for example that:

- the definition "risk = probability x consequences" could be
enlarged and restated to read "risk = probability x utility"

the "risk assessment-perception paradigm" could be defined
to reflect other interpretations. For example, that "actual
risk = probability x utility" or that "perceived risk = f
(perceived probability x perceivad utility, credibility of
authorities... etc.)
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1a Key societal problem is that of poor comiuunication between

groups that hold conflicting models of risk (typically «
between scientists, designers, technicians holding a I
physical science-oriented or more empiric and deterministic
models of risk and the lay public reacting with more
subjective and less numeric models). I

an urgent challenge is to establish better communication
between groups holding different risk viewpoints in order to •
gain a common ground, better understanding, and ultimately |
better design and acceptance of public projects.

I
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THE TECHNOLOGICAL FIX Workshop No. 4
Dr. L. Shemil t

Considering a number of problems related to what is
termed the "technological fix", eg.,

1. Are social values and objectives, and/or ethical
values really met by a technological solution?

2. Can we assert (in all cases) that a technological
solution is a real solution, when it often (always?)
breeds new problems on an increasing number of
fronts?

3. Are "technological fixes" only productive of a
greater material affluence which never "satisfies"?
How and when do they contribute, on a total balance,
to enhanced quality of life?

the workshop noted that many social objectives can be met, in
part if not wholly, by technological solutions, but only in a
dynamic sense of total systems - rather than engineering system -
approach to social needs and social values. Technologists,
therefore, have a need to communicate more adequately among the
general public who many not have a technological/scientific back-
ground and may not appreciate dynamics of technological/scientific
solutions breeding new societal relationships or repercussions.

There were some general comments with regard to the
rate of technological change, that in some instances the rate is
not fast enough in terms of the needs of certain societies and
certain parts of the world and perhaps too fast elsewhere, yet
in either case, being economically/socially/politically driven.
Again the very nature and complexity of technology implied an
inter-disciplinary team approach.

Concern was expressed about the total bequest to the
future that society makes in realizing technological solutions,
eg, technological fixes, which can lead to both good and bad
results, end that by tomorrow what is today a problem may be
solved and will have reaped new percussions.

In summary, there was a certain amount of consensus
that social organizations and their importance really lies in
their being a "feedback" system as social attitudes breed new
technological pushes, which in turn breed new social and societal
relationships.
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Chairman - Dr. D. Hitchcock

Our first speaker is someone whom it gives me a great pleasure to

introduce, since he's a former teacher of mine, a colleague for

the last eleven and one-half years and a former chairman of the

Department of Philosophy at McMaster University, Sami Najm.

Dr. Najm is currently the Chairman of our Master of Arts/Master

of Science (Teaching) program, as well as being Associate

Professor of Philosophy. He has written on and spoken on topics

in philosophy of education, the theory of value, and the

philosophy of religion. He was for a year acting Dean of

Humanities at McMaster University.

His topic this afternoon is "Technology and its Human

Implications" .
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TECHNOLOGY AND ITS HUMAN IMPLICATIONS

- by -

S.M. Hajra
McMsster University,
Hamilton, Ontario

The normal procedure in objective discourse is not to

declare one's likes and dislikes from, the outset. One

is supposed to put these in abeyance in favor of unbiased

facts, sound arguments, and impartial judgments. I sm

departing from this eminently reasonable approach, and I

declare thet I like technology, that I find it fascinating,

and that, in spite of all its ill-effects, I am convinced

it is essential to the human enterprise. I make this

explicit statement in order to facilitate a critical assess-

ment of my view of technology. My bias is clear but I trust

it makes independent sense and is not a mere expression of

taste.

Let me introduce my account with some general observations

about the nature of technology. Because of the immense

complexity and novelty of the things which modern science

has enabled us to do or to make, we tend to forget that

the essential structure of technology is simple. It con-

sists of two components: a process and a product. As

process it is constituted by more or less systematic pro-

cedures for performing certain activities or making certain

products. As product technology consists mainly of tools,

instruments, machines: that is, contrivances which embody

systematic procedures or which can be used by human beings

to carry these procedures out. The process and the product

are obviously interdependent, but they are not the same thing.

The process is to a large extent a possession of the human

mind, a rart of knowledge which is subject to our control.

Within limits, we have a choice whether to make use of it

or not, to implement it or not. Technology as a product,
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however, assumes a life and efficacy of its own. In prin-

ciple, It too Is subservient to human commands and apparent

control. Nevertheless, as tools and machines technology

sets limits to its human creators and confronts them with

compelling demands of Its own. One of these is absolutely

critical to the understanding of technology and its human

implications as well as to the intelligent management of it.

From the simplest tool, a knife for example, to the most

complicated machinery of space travel, technological products

invariably generate demands for other technological products.

When we use a knife we soon discover two things: we become

dependent on its continued use and its continued use requires

that it be sharpened. The latter discovery is in effect a

demand for sharpening techniques and tools and hence a new

technology. It is as if all the lifeless artifacts and by-

products of human creativity were not lifeless at all, but

almost endowed with a power to reproduce and perpetuate their

spades. It is also as if this reproductive drive were

governed by patterns not unlike those or organic nature with

all its cycles. I do not know whether anyone has described

a technological cycle; if not, it is as worthy of attention

as the ecological cycle.

I will return to the above-mentioned reproductive drive, but

first some more comments on my preliminary understanding of

technology. In its simplest sense, therefore, it consists

of know-how and tools. In this sense, It Is as old as man-

kind and as variable and extensive as human activities. Both

of these facts are important to recognize. It is a mistake

to Identify technology exclusively with the tools and machines

and know-how of the Twentieth Century. Computers and cars

are indeed relatively novel products, but they are descendants

of man's long and complex tool-making history. Nor was primitive

technology altogether different from its modern offspring.

For example, although much of it was focussed on primary tasks
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such as the provision of food and shelter, the facilitating

of movement, and the waging of war. It did not neglect

secondary directions whether in the making of products for

recreation and sport, aesthetic satisfaction, or intellectual

curiosity. It was not centered exclusively on means of sur-

vival. The making of musical instruments is probably as

old as the making of spears for hunting and certainly older

than the wheel. In short, in spite of its complexity and

sophistication, modern technology exhibits essential continuities

with its primitive ancestry. We are still concerned with

the provision of food and shelter and the waging of war, and

our secondary technology is different only in degree and scope,

but not in kind.

It is also a seriously mistaken tendency to identify tech-

nology exclusively with certain human activities and the pro-

ducts and know-how which are associated with them. Ordinarily

we are inclined to identify it with the design and manufacture

of things which stand on their own, obviously apart from us

as their creators. We readily admit, for example, that cars,

computers, and nuclear plants are technological products, They

are common examples of what I shall call manifest technology.

Their composition and utility are primarily and distinctly

physical. On the other side, we are not likely to think of

legal codes, language systems, medical practice, or *iurks of

art as technological products or know-how. Why not? I do

not believe there is any good reason to think of them as

different in kind from the other products or processes of

human intelligence and creativity. They constitute what

I may call a latent or hidden technology whose characteris-

tics and functions are not unlike those- of manifest technology.

For example, language is as much a tool, as much an enter-

taining and aesthetic object, as polluting and certainly as

dangeirous as a car. The proper and intelligent use of it

is also as much a craft as making or repairing cars. Further-

more, those who blindly revere and mystify works of art
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forget that they too are products fashioned from certain

materials in accordance with more or less determinate

procedures. Finally, legal practice is not essentially

different from electrical engineering, even though its

know-how is in the use of language and legal codes, rather

than in the use of generators, wires and circuits. In the

same way, medical practice is no less a technology than

producing electricity from uranium.

The point I am trying to make Is really simple, and I believe

sound. To begin with, I am not trying to deny or dismiss

the differences between the processes and products of mani-

fest and latent technology. Clearly they deal with different

materials, attend to different needs, and engender distinct

problems and dangers. Different people also attach different

degrees of importance to them and may be more suited to work

in one rather than the other. Nevertheless, In all human

activities which incolve the methodical application of know-

ledge to the world, whether physical, mental, or social, there

is technology as both products and know-how. The only

activities which ought to be excluded are probably those

which appear primarily instinctive, such as eating, drinking,

sex, and certain passions which lack predictable order or

deliberate direction. Otherwise, there is no sufficient

reason to separate fundamentally the products and processes

involved in manifest and latent technology.

Technology is an outward projection and determination of human

character. Please note that I am saying it is both projection

and determination. This means that it is in part an expres-

sion of what we are. It reflects our abilities and powers,

our needs and interests. At the same time, it also shapes

and fashions our character as human beings. It is part of

what makes us what we are. It does this by combining our

abilities and powers with the external world. It seeks and
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brings about a union between us and the vast and various

domains of physical, mental and social nature. In this pro-

cess there is interaction and adjustment, not a one way

determination or imposition. We are modified and determined

by technology just as the external world is modified and

determined by it. Apart from technology, both we and the

world are equally indeterminate.

One of the most pernicious patterns in the attempt to under-

stand human beings and human life is what we may call the

compartmentallzation syndrome. It is the pervasive tendency

to "pigeonhole" distinguishable facets of human activities

and character and to deal with them as if they were entirely

Independent of each other. We find it in politics and

education, Just as we do in philosophy and in technology.

It is an understandable tendency because human beings and

human life are too complex to deal with as wholes. It is much

simpler to concentrate on the parts of which they consist.

However, the syndrome is not any the less pernicious because

it is understandable. Firstly, it is pernicious because it

is mistaken and distortive. Human beings and human life are

full of continuities and interdependencies in spite of the

conflicts with which we are familiar between the physical

and the mental, the social and the individual, the moral and

the economic. Second, the compartmentalization syndrome is

pernicious because it gives the illusion of being intelligent.

It does this by promoting specialization and one-sided

expertise. The specialist or expert in a restricted area

is important and useful but only on the condition that the

good he serves in his field is not offset by the harm he causes

outside it. In short, narrow specialization is far from

intelligent if it is obvious to things outside its contrived

boundaries. Third, compartmentallzation is pernicious

because it is difficult to counteract. It is not easy

either to ^rgue against expert opinion or to bring different
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experts Into dialogue with each other. Yet, both of these

are frequently necessary or desirable.

I
I
I
I

I have a double-barreled reason for the above digression.

On the one hand, It Is addressed to experts and specialists |

in all fields. On the other, it Is specifically intended to

support my understanding of technology and its human impli- I

cations. One of my worries is that technology has been a

victim of the compartmentallzation syndrome. It is "pigeon- •

holed" and usually interpreted or criticized exclusively in ™

terms of only one of Its features or functions. The syndrome »

is pernicious in this case too and we ought to get rid of I

it by recognizing at least three distinct but complementary

functions of technology. J

1. The Utility Function of Technology I

There is no doubt that the dominant and pervasive manner in

which technology, whether manifest or latent, Is interpreted, I

defended, or attacked is in reference to its usefulness. There

Is little doubt either that technology is extensively useful. •

It is the means whereby mankind attempt to secure their sur- "

vival and comfort in the world. And if you agree that what «

I have called latent technology is indeed technology, then the I

utility function pertains to human life in all its facets and

directions. I

With regard to its utility, technology is evaluated by means I

of a cost-benefit accounting which is entirely appropriate

in Individual cases or in limited operations. Whether in •

the development and production of energy, a new car, or the •

organization of a school system, the utility of technological _

processes and products Is defined as the excess of benefit |

over cost. 0bviou3ly this does not say what is to be
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included In the costs or benefits, and consequently, this

kind of accounting often creates controversies even though

it appears simple. It does provide, nevertheless, a formula

for measuring profitability. The use of it requires con-

siderable care and repeated refinements, but it Is absurd

or dishonest to think that we can ignore it.

There are two general ways of interpreting the utility of

technology. The more common one considers technology as

positively conducive to human improvement. Not only does

it facilitate our survival, it also contributes to our

enjoyment of the life we live. In this sense, the need for

technology is open-ended: provided there is a balance of

benefit over cost, then the more the better. The less

common approach thinks of the utility of technology as pre-

dominantly negative. It tends to restrict technology to the

manifest variety and understands it as man's actions upon

physical nature, actions which are designed to protect mankind

from annihilation. Therefore, the need for it is minimal.

It is legitimate only to the extent that it is necessary to

prevent human destruction and deatth. When it goes much

beyond this, it ought to be checked. Underlying this inter-

pretation is a kind of romantic-religious conception of man-

kind which tends to deny the intrinsic worth of physical com-

fort and convenience. It sees them and all the proccs^s

and products of technology primarily as means to other ends.

Human fulfilment is said to be found in spiritual life, the

life of thought, or in social life, all of which are considered

beyond the scope of technology. As to man's contention with

physical nature, this view urges harmony and cooperation. It

counsels that we ought not to attempt to control or subjugate

it by means of technology. Rather we ought to confine our

efforts to protecting ourselves against its extreme aberrations

and ravages.

I reject the restriction of technology to its manifest varietv
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and the understanding of its utility as primarily negative. •

At the same time, it Is dangerous to think of the need for •

technology as open-ended in all cases. Eut I want to leave

these Issues aside. Instead I wish to point out that the

analysis and interpretation of technology exclusively in

terms of its utility function, whether negative or positive, |

presupposes that technology is essentially external, inciden-

tal, or adventitious to mankind. In other words, when it I

is not directly conducive to human comfort and survival, or

when it does not protect mankind from the ravages of nature, •

it has no further value or Justification. It ceases to •

deserve the investment of human and material resources, and H

it becomes both wasteful and dangerous. Its utility function I

is what impels mankind to develop it and sustains them in

continuing to pursue it. I

I
It is probably already implicit that I consider it a mistaken I

and one-sided view to emphasize exclusively the utility func-

tion of technology. Clearly, this is its most apparent

feature, but it is neither the only one, nor the most impor-

tant. To support this claim, in the following I will try _

to argue two points: that technology is not merely useful, |

but in fact intrinsically worthwhile, and that it is not

adventitious but in fact Integral to mankind. I

2. The Aesthetic Function of Technology I

If it is granted that latent technology is indeed part of

technology in general, then it becomes obvious tihat many I

technological processes and products have aesthetic functions.

In the use of language and in art the know-how and products •

involved are considered ends in themselves, not merely means. •

That is, we do not think of them always as useful, but often —

as intrinsically worthwhile, in themselves enjoyable to do |

or to have. This is what I mean by an "aesthetic function",

namely that the value of something is in itself, rather than I



I 151,

I
• In Its being an Instrument or a means to something else.

m I will assume that the aesthetic function of much of latent

| technology does not need to be elaborated. But how are we

to understand it in the case of manifest technology? Where

I is the aesthetic function in the making of cars, computers,

or airplanes, or vehicles that can fly to the inoen? To ask

I the question in the context of these things, especially with

reference to their inventors and developers, is already to

I imply a positive answer. These products and the processes

associated with them are not merely usefulj they are, in

fact, also In themselves, Intrinsically worthwhile. They

I are objects of enjoyment, of aesthetic satisfaction quite

apart from or even In spite of their useful function. The

I marvellous designs, the intricate connections and economies

of parts, and the contrivances of causes and effects, to say

I nothing of the sciences and the logic embodied in them, are

nothing less than profound works of art and objects of beauty.

I it is a very Impoverished imagination ehlch sees them only as

tools.

I However* when we ask the same question of other products and

processes of manifest technology, the picture becomes slgnlfi-

I cantly more clouded. Where is the aesthetic function, for

example, in the making of nuclear weapons, poisonous gases,

1 trash compactors, or even nuclear generators? Aside from

• the fact that I have a "thing", as they say, against the

I frlvolousness and wastefulness of residential trash compac-

tors, and that I share the general wiorries about nuclear

technology, I think we have to admit that the aesthetic value

I of such things is at least questionable. In the case of

dangerous things, their intrinsic worth is put into question

J by the very dangers, whether real or imagined, with which they

confront us. Nevertheless, there are three points I would

like to make in support of my contention that even these
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products and processes of technology are pursued partly I
because of their aesthetic function.

First, I do not want to maintain that all technological things
serve both the util i ty and the aesthetic functions in the same •
nay or to the same extent. On the contrary, i t is evident •
that this is a matter of degrees. Some things are obviously _
more Influenced by and contribute more to one of the func- |
tlons than the other.

I
Second, I am convinced that we do not readily abandon some

of the processes and products of technology whose utility Is •

suspect partly because an element of play is involved In our ™

pursuit of them. We persist In them regardless of likely m

consequences because we find intrinsic worth and aesthetic I

satisfaction in the processes and products themselves. In

comprehensive terms, technology is in part a form of human |

play, not only fc?c individual producers or consumers, but

also for mankind collectively. Pun is no less a factor than I

fruitfulness in our technological endeavours.

Third, it Is obvious that human beings do not always play •

safely. Nor is it the case that they court danger and »

disaster only when there is a prospect of utility. We |

know all too well that there is considerable risk in pro-

fessional as well as amateur sports, in mountain-climbing, I

as in skiing and car racing. There is also danger which may

be much greater than we dare imagine in some scientific B

pursuits, in experimentation with new chemicals or drugs, or

even in mass communications which may radically alter the •

character and behavior of human beings a few centuries from B

now. The possible consequences of these and many other m

human activities are as innumerable as they are uncertain. |

Yet it is unlikely that we will abandon them in spite of the

fact that we are uncertain that they are safe, or that we are I

relatively certain they are unsafe. Nor do we persist in

m
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them merely because we are Irrational or perverse. We do
so because we find them Intrinsically worthwhile.

I Cognizance of aesthetic satisfaction or play as an important
factor in the sustenance of technology is necessary for the

I understanding of it. However, this does not entitle us to
conclude that any and every aesthetic whim is sufficient

I justification for any and every technological activity. It
is crucial to retain the ability and the sense to distinguish

I some forms and directions of technology as on the whole
preferable to some others.

3. The Constitutive Function of TechnologyI
- I have already anticipated the thrust of what I want to sug-
I gest under this heading, namely that technology is essential,

and not adventitious, to mankind. What I mean by its con-
I stitutive function is that in all its facets it is part of

what makes us what we are. Technology is at once an expres-
1 slon and a determination of human nature. And if we include

both its manifest and latent varieties, then it becomes the
major expression and determination of human nature. I am
not only saying that man is the tool-making animal. I am
also saying that man is the animal which fashions and dis-
covers his own nature in all the things he does and me Ices,
from physical tools and machines to languages and legal codes,
It is an essential feature of being human to act on both
ourselves and physical nature to obtain sustenance and pro-
tection against the elements and to make sense of ourselves,
to become fully human.

I The constitutive function of technology has two fundamental
implications. First, we develop technological know-how and

[ products not only because they are useful or enjoyable, but
perhaps much more because we want to find out whether we can
develop them. The effort involved is more than a search for
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Iprofit in the ordinary sense and also more than an aesthetic

fancy. It is a deep-rooted form of self-realization. There-

fore, I think it is naive and superficial to criticize parts |

or all of it because their utility is not evident or because

as individuals we do not happen to enjoy them, I

technology, particularly of the manifest variety, becomes •

also naive and superficial. This objection alleges that

technology has a dehumanizing effect. What this really

Second, and similarly to the first, a common objection to

I
means is that it modifies human character and behavior. To

this extent there is no doubt about it, But to presuppose I

that there is a given, permanent, and noble humen nature

which is somehow sullied and demeaned by technology is I

neither sound nor plausible. Cars and computers are as much

an expression and determination of human nature by human •

activity as ares works of art or literature or social insti- I

tutlons. It may be that we ought to have more of one kind _

and less of the other; this is at least open to debate. But |

I do not think it makes much sense to talk of the dehumanizing

effect of technology without qualification. I

What I have tried to do so far is to indicate some of the •

major requirements of a proper and sound understanding of *

technology. I have argued that as processes and products •

technology is not restricted to physical tools and machines, I

but includes all human activities which involve the metho-

dical application of knowledge to the world. I have also I

argued that technology is defined by utility, aesthetic and

constitutive functions, and that each of these generates and I

is governed by its own distinct requirements and implications

for mankind. I will conclude then by bringing together some •

crucial points which emerged in the above discussion. B

I
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The most serious danger of any kind of technology Is that

Its processes and products may overtake and enslave their

authors. I do not have In mind some fancy science fiction

scenario, though It may be very much worth considering, but

rather the "nitty-gritty" of daily life and worries. Tech-

nological processes and products, all of them, including

languages and legal codes, enslave in at least two ways:

we become Increasingly dependent on them and they confront

us with every expanding demands for more of the same kind.

The latter is what I referred to earlier as the reproductive

drive of technology. The threat it poses to mankind Is

that It will lead to a world of such fantastic complexity

that madness becomes the simplest way to survive. It may

not even be an exaggeration to say that the world has already

been made too complex by human technology to be comfortable

for many of us. Technological processes and products are

threatening the very human freedom and creativity which generate

them.

The situation demands that we bring sense and order into

all our technological enterprises. Therefore, I propose

that we consider a technological imperative of control. It

sayss You shall not permit technological processes and

products to become your lord and master. You shall keep

them in bondage to serve you, and you shall allow them to

multiply only to maintain your mastery over them. ,\t stake

Is the preservation of human freedom, the ability to think,

feel, set and move more or less at will, or at least with a

minimum of impediment from the things which we create. "'he

constitutive function of technology requires that human

beings retain the freedom to project and determine themselves.

At the same time, there is no doubt that every product or

process of technology limits this freedom to some extent.

It is important to reiterate that even words impose such limits.
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They come back to haunt us as we all know. So do our past |

feelings, thoughts, and actions. That much of our lives

is constrained and determined by these, human products is not I

Pn overstatement. ?hey too can enslave us with all the

forces of gull", anxiety, and fear. Sometimes they are I

not so subtle or sophisticated. They get us into trouble,

they make us lose our jobs, they lead us Into quarrels and

wars, and they may land us in jail. I
The critical question, then, is; which of the limits imposed |

by technological.processes and products do we tolerate and

to what extent? And the answer is again control, but it I

Is neither an easy nor always a clear answer. >'he techno-

logical imperative I have In mind is not unlike some formu- I

lations of the moral imperative. Kant, the 13th century

German philosopher, understood the supreme moral rule to be m

precisely the expression and preservation of human freedom. I

His view may be interpre ted as follows: In everything we say

or do we ought to act freely as rational beings, that is, |

never from a desire or fear of consequences. We ought to

be autonomous beings, masters of ourselves, allowing nothing I

to determine our actions except our own will to do the right

thing. Ws ought to be in control, allowing i

nor words nor things to determine what we do.

I

thing. Ws ought to be in control, allowing neither passions, •

It is not easy to explicate Kant's view fully. Nevertheless,

the connection between his moral imperative and what I have

called the technological imperative is instructive. It I

indicates that in both cases we are in a position to decide

whac to do. Strictly we cannot abandon either enterprise. I

We can no more cease to be morally responsible than we can

cease to be technologically productive. Nor can we blame

what we do or what we become as human beings on anything

ultimately but ourselves. We can onlv choose what we do _

in both domains. In technology this means that we h~ve to |

I
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be critical and reflective in our pursuits particularly

when their utility or aesthetic appeal appears to be over-

whelming. We need to be careful to prevent our technolo-

gical processes and products from undermining and negating

our freedom and ability to control and to continue to pursue

them.

Finally, there are probsbly only two possible ways to con-

trol technology. Either we control it with alternative

technology or we attempt to abandon some of it altogether.

The letter is very attractive especially to those who con-

ceive mankind as fundamentally simple beings who can achieve

self-realization along more or less narrow paths. I do not

think this is a sound or workable option. Mankind are too

complex and their self-realization is too variable for this

view to be convincing. On the other hand, the control of

technology with alternative technology does make sense. It

means keeping our options open. When my electric drill has

broken down, I have used e spiral nail and twisted it repeatedly

with a pair of pliers. On occasion I have even heated a

nail to burn a hole in wood where I would have drilled one.

Trivial as these examples are, they do suggest that alter-

native technological options have the effect of reaffirming

that we as human beings are the masters, not the slaves of

technology. Identifying and developing technological options

insure that our preferences for one kind or one direction

are not dictated to us, but are in fact genuine preferences

which we can critically end reflectively choose for ourselves

as free human beings. [>o the extent that technological pro-

cesses and products do not derrlve us of this freedom, there

is no compelling argument age.inst them.
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Chairman - Dr. D. Hitchcock

Thank you very much, Sami. You have given us a very instructive I

insight into the Promethean impulse which Dr. Pickering spoke

about last night - an argument that the constitutive function of I

technology itself imposes a kind of limit on technology in terms

of our freedom.

Our next speaker, Dr. Abbyann Lynch, is Associate Professor of

Philosophy at St. Michaels College. She lectures on medical

ethics in various divisions and faculties of the university

including dentistry, medicine and nursing. She therefore has a I

particular engagement with the whole enterprise which has been s"1

characteristic of ethics in the last decade. I

Moral philosophers are beginning to apply some of the principles •

which are as you have seen sometimes very abstract and remote ^

from daily practical problems to specific areas of human concern ^

and specific areas of policy making. I

Dr. Lynch is going to speak to us about this whole enterprise of I

trying to apply ethics to particular areas of human concern, to

environmental questions, to questions of medical practice, and so I

I give you Dr. Lynch on the topic, "Is the new Bioethics, •

Environmental Ethics, New Enough?". _

I
I
I
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A. Lynch, Ph.D.
St. Michael's College
Department of Philosophy
University of Toronto

Is The "New" Bioethi.cs - Environmental Ethics New Enough?

To speak of today's exponential rate of development in scientific knowledge
and technological capability is to say nothing novel. To cite development
of bioethics and environmental ethics as new philosophical responses to
such advances may belabour the obvious. Of more interest and more importance
is whether these responses, seen as modifications of previous ethical
methodology (thus new-old) can be sufficient for the task assumed. Stated
differently, is contemporary scientific and technological activity to be
seen by ethicists as a revolution of degree or of kind? If the former,
an updated "old" ethics should suffice; if the lat ter , a radically "new"
ethics is required.

How are bioethics and environmental ethics presently identified?

Despite the early meaning given the term by Potter ( i .e . an activity
directed to human survival by use of science), bioethics is now widely
recognized as the philosophical discipline which examines the ethical
aspects of scientific and technological activity. In so doing, i ts
practitioners seek normative knowledge concerning the risk/benefits of
given procedures; they ponder questions of human rights, obligation,
decision-making processes against the background of the sciences' "new"
factsand technology's potential and realized application of them. As an
outgrowth of the perennial study of human values, bioethics may be said
to have as i ts base traditional ethics modified by the need for newly-
derived rules more appropriate to current scientific and technological
developments (Clouser).

173.
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Environmental ethics is focused on similar questions of rights, obligation,
decision-making processes raised in response to scientific and technological
activities as they impinge on man's habitat. Whereas bioethics reflects
on the human-ness of i t all.environmental ethics is concerned with
traditional value in the light of the non-human as well. Thus the environ-
mental ethicists move beyond risk/benefit calculated only in human terms,
e.g., to question risk/benefit in relation to the ecosphere as a whole;
beyond questions of human rights and obligation to the question of the
rights of non-human being. Fundamental to the outcome of this ethicist 's
theorizing will be the relation the ethicist perceives exists between man
and the environment: those who argue man's respectful use of nature (Dubos)
presuppose a stewardship relation; those who argue man's dominion over
nature will propose a different set of human activities in the environment
as suitable.

Both bioethicist and environmental ethicist come together in their approach
to formulation of public policy, calling for increased attention to
alternative action, social justice, concern for the future with unprecedented
insistence. The "consumerism" and "public interest" groups as affecting
public decision-making may be seen as progeny of these ethicists' activity.

/
New as these ethics may be (as species, they are relatively recent, age
3Q - 35) and old as they may be (inflenuf , their ancestry spans 2500 - 3000
years), are they sufficient to the problems posed by contemporary science
and technology? The answer must be both "Yes" and "No". Given the pre-
vious description of these activities, the question's answer is rooted in
an understanding of what sciences and technology do or have the capability
of doing: as has been noted, that is the genesis of these ethics1 work,
but there may also be some clarification required as to the adequacy of
these ethici* tools even beyond perception of the difficulties just posed.
At least four specific areas.must be addressed:

i. Can these ethics generate an adequate data base?

1i. GiYi.1 an uncertain data base in some areas of scientific

I
I
i
I
I
I
I
6
I
I
I
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I
I
I
I
I
I
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and technological act iv i ty , can these ethics function?

i i i . Are these ethics adequate to totally new questions (e.g.
"survival" as contrasted with "quality of l i f e " ; "human"
l i fe in humanly-modified form)?

iv. Are these ethics apt for use in the current clamour for
ethical public policy guidelines regarding the matters of
concern (are philosophers theoretically prepared for
participation in pol i t ical activity, directly or indrectly;
can they/should they be)?

i . Contemporary bioethics, environmental ethics and the appropriate
data base

I t is insufficient for an ethicist to have "an interest" in these
areas. On the assumption that these .ethics deal with real (as well
as theoretical) problems, an accurate data base is essential for
philosophical reflection. In achieving this, two diff icult ies are
immediately-apparent:

the non-scientist's non-ability in this f ield makes
dependence on "experts" inevitable;

scientif ic and technological activity is not value-free.
As described by the practitioner, this may not be recognized;
the perception of the operative value-system by the
ethicist may be incorrect.

Simple examples of the question, here suffice:

I t may be that in community information services, scientif ic
data is "tailored" to suit the company interest: this is not
an unusual occurrence. How wi l l the ethicist know the real
state of the art?
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In a more "objective" situation, scientists1 codes of practice I
may give "truth" pre-eminence (e.g., J. Monod: "The only goal
the sovereign good, is not, we must admit, the happiness of I
man, even his temporal power or comfort, not the Socratic Know
Thyself - i t is objective knowledge i t se l f . This is a r igid •
and constraining ethic which, if i t respects man as the supporter •
of knowledge, nevertheless defines a value-superior to man •
himself"); the ethicists1 code may make "justice" primary. Do I
or can scientists describe accurately what is done in the light
of both value-assumptions and scientific work such that the |
ethicists can correctly perceive the assumptions and the work?
(Would two scientists working in the same area but with different I
value-assumptions not come to different conclusions? One might
say, given his value-system, "Leave atomic energy aside - this I
is not good scientific work". Another, with a different view,
proceeds, saying in effect, "Proceed with atomic energy - i t is •
good "science"). Can the ethicists really make relevant ethical ™
observations without destroying the reality of the scientific M
activity described? I

Consideration of this difficulty is essential in identifying the work |
appropriate to bioethics and environmental ethics today. How much
"unfiltered" information have these practitioners in terms of I
"ionizing radition", e.g.? And if they do not have such fundamental
information, how shall they get it? Would i t be more appropriate B
to speak of "environmental ethics according to the information pro- •
vided by the Canadian Nuclear Association" so that the underlying •
value-system is clear before the ethicist makes what amounts to be •
an adaptation of others' value-systems in presenting what he perceives _
to be his own? To reject this is to say two things: the new-old |
ethicists need far greater scientific knowledge before proceeding
in their work. Perhaps these ethicists should be scientists first . J
The scientists need far greater ethical insight so as to recognize
their assumptions and explain them as they are to non-scientists: I
perhaps they should be ethicists f i rs t . I suggest this approach to

Ms
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the new-old ethics wi l l be a difference of kind, not degree for the

ethicists concerned. No longer can they wait on information; they
must generate i t . What appears similar to the old ethics here is

| preoccupation with value-system. What is fundamentally different
is the immediacy and accuracy of scientific data required for such

I speculation. Indeed, a new-"new" ethicist is required.

f Now i t may be argued that even-with this move, the scientific data
O£ the ethical analysis wi l l be skewed, human nature being what i t

1 is and "bias" an inescapable fact of l i f e . Prior to this question,
™ however, is our f i r s t query: wi l l new-old ethicists perceive the

( necessity of shift in knowledge-base as a difference in degree or
kind? Since the new-old ethical discipline wi l l no longer suffice
in i ts very root of knowledge, a new-"new" bio-science ethicist

I seems required. I t would appear that a difference in kind of ethicist,
not degree of practice, is required.

I
i i . Uncertain data base and ethical activity

The recent hearing on Recombinant DNA Experimental in the City of
Cambridge before the Cambridge City Council June 23, 1976 and July
7, 1976 il lustrates the dif f icul t ies inherent in certain scientif ic
and technological activity when the data base seems unclear to all
concerned, aside from value-assumptions made. In this case, debate
centred on risk of damage, probability of benefit. I t is one thing
to argue "reali ty", another thing to argue "probability", particularly
when there are different probability-theories and the "weights"
assigned the essential ingredients in each theorist's use of any one
modality may be different. That is what happened in the Cambridge
hearing.

In such cases, is the new-old ethics adequate to the task? There is
no doubt that valiant attempts have been made. In fact, however, the
new-old ethics1 abi l i ty to deal with uncertainty is no better than
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i i i . Contemporary ethics1 adequacy to new questions posed by scientif ic
and technological developments

The new-old ethics would be of no value in some of these instances:

I
I

the old. New "games-theory" attempts by new-old ethi.cists, e.g., |
require quantification of "quality" terms which many find unacceptable
in principle, unworkable in practice. In estimating "cost-benefit" I
accurately, e .g . , an attempt may be made to quantify the number of

persons exposed to risk, the number of persons expected to benefit, •

the degree of risk/benefit in applicable cases. What of the individual's •
personal assessment of risk/benefit in non-quantifiable matters, e.g., •
family harmony, community peace? B

I t seems undeniable that in dealing with uncertain data, a new-old |
ethicists' attempt to rationalize, laudable as that may otherwise
be, is out of keeping with ethics1 role. A change in kind in ethics I
has occurred with the new-old ethics in this area: the new "new"
ethics must reverse that change in kind, returning to i ts earlier I
mode, retrieving the true difference of quantity/quality. In this
regard, a change in kind of the new-old ethics is required, one which •
re-instates a part of "older" ethics. ™

I

If, as some assert, we are at a point of "extremity of the survival
issue" (Jonas), wi l l the new-old "lifeboat ethics" be adequate? •
Can the new-old ethics deaf with the humanly-changed-human? Is i t
adequate to questions of rights for future generations? Of course, •
the essence of the d i f f icu l ty is whether the situations detected are B
really new in kind or just an escalation of degree? I f the world _
were to be unlivable, this may occur by degrees, but surely i t is |
a difference of kind from a livable world? I f the environment is
alleged to have "rights", this is different in kind from an environ- •
ment in which "rights" are "human" only? I f we create a human chiinera,
this is different in kind, not degree, from a human? I

I
1
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i
"agreement in favor of life is pretheoretical, instinctive,
universal. Averting disaster takes precedence over everything
else, including pursuit of the good, and suspends otherwise
inviolable prohibitions or rule" (Jonas). Neither would any other
ethics.

In dealing with "changed" human or environmental conditions, the
new-old ethics may not be new enough. When animals and,trees have
"rights", the ethical guidelines must be different in kind since
they were framed in a totally different context within which such
rights did not exist.

i
1
I
1
i
i
* The tendency has been to argue that the new-old bioethics, as an
,m extension of the old in degree is adequate to this type of question.
1 Without a change of kind, as many cases illustrate, this is not

realistic and impossible in principle. A new "new" ethics of kind
I is required.

I iv. New ethics and public policy

An observed and laudable contemporary phenomenon is the overt status
given ethics in formulation of public policy (e.g., ethical consi-
deration in formulation of guidelines for human experimentation -
Medical Research Council of Canada; USDHEW}. There is no question
that practices which affect persons must have ethical underpinnings,
that government decisions have a social justice component. Public
policy and ethics are inextricably intertwined.

The question is whether the new-old ethics is adequate to the exercise.
Again, there have been valiant attempts in this area, both by the
discipline and by individual ethicists. But can knowledge of
desirable action;be "a substitute for political activity? Can knowledge
here be adequate without political expertise? On the contrary, can
it not be damaging in the absence of such expertise? Can political
expertise, exercised with "goodwill" and little ethical knowledge
be helpful?
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It would seem, again, that ethicists must somehow become politically- I

sensitized. If not partaking in the actual exercises, they must
know what is apt in argument or political action: in the nature of •
their discipline, itself ordered to action, they are not so prepared. ™
To ask their participation here is good; to participate without m
particular preparation may not be good enough. •

This is to argue that the new-old ethics must become more new. If |
i t is to achieve a rightful place in formulation of public policy,
then ethicists must become more political, and this is a matter of ' I
kind, not degree. Within our present political reality, the increased,
participation of all citizens is required: ethicists, as citizens, II
are not excepted. Beyond this , however, to have the proper impact
on public policy, ethics must be_ there, if not personally, then in U
the documents directed for such use. In either case, this extension •
of ethics1 role is not a minor modification: i t calls for a funda- M
mental reassessment of proper ethicist-activity and preparation for I

I
In summary, then, the new-old ethicists1 efforts are praiseworthy, motivated
by the demand of the discipline: scientific and technological developments I
do require comment and direction in the value-sphere. But motive and
activity are insufficient. Critical examination of the new-old ethics is I
required. In non-ethical terms, a feasibility study is essential. Its
object should be a determination of whether the new-old ethics has the •
capability of access and assessment for its appropriate data base; whether •
i t can cope with new questions in terms of traditional guidelines; whether _
i t is sufficiently political to be of use in the public arena. On first I
inspection, i t would appear that more than formal change is required. New
"new" ethics are required, a substantially-different discipline, one |
that varies in kind, not only degree, from its contemporary predecessor.
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Chairman - Dr. D. Hitchcock «

Thank you, Dr. Lynch. _ I

It now gives me great pleasure to introduce Dr. Martin Johns, Who I

will be giving us his personal perspective on energy as a world

problem. •

He was born and grew up in China, where his parents were B

I
Dr. Johns is Professor of Physics and Co-ordinator of Part time
Degree Studies at McMaster University. •

missionaries, and therefore has first hand exposure to what it

was like to live in the third world.

IHe has a Ph.D. from the University of Toronto and he is the

author of over eighty papers on the nuclear properties of a wide
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Ky boyhood was spent In a highly cultured country with a •

per capita energy "budget typical of that of Greece or Rome and •

perhaps fifteen times smaller than that to which we In North

America are accustomed. The forty million people of Szechuan |

were supported by one of the world's most fertile agricultural m

areas and by a climate which made possible the harvesting of two

crops of grain .per year or three crops of vegetables, Nothing I

was wasted— and no land was allowed to remain fallow. Every

family had its own pig which built pork from the leftovers of the •

family table and the human and animal excretions all found their •

way back on the land to produce new rice and vegetables. There

were no forests, because the land was too precious to be used in I

this way, and the main source of fresh fodder for the goats, and _

the beasts of burden (horsesf cattle, buffaloes) were the ceae- ™

terles-which also doubled as recreational areas for the children. •

Although the people of Szechuan had never heard of bio mass or

gasohol or potato power, they would have thought that food was |

much too precious to be wasted on means of locomotion. After all, a

men and animals had legs which could get you thirty miles a day —

day in and day out. . I

Lest the romanticists aiong us—and there are many who sigh

as Rousseau did for the life of the simple man—thlnl? that their •

lifestyle was better than ours, a few other facts need to be pre- •

sented. The first fact is that at least a quarter of the popu-

lation was perpetually hungry, ar.d suffering from malnutrition. I

• I
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Food In such circumstances becomes the compelling interest in

one's life and it is no accident that the standard form of

greeting throughout China is not "Good Morning" tut "Tse Fan

Mei Yun or "have you eaten rice yet?" For many of those who

operated the public transport system — the wheel barrow men

and sedan chair carriers — morning rice became a possibility

only after one had secured a fare and taken him to his des-

tination. Starvation was an ever present fact of life and I

still have vivid memories of the assault made on my eyes and

nose by those who had died of It,

In 19?7, about four million people in this world died of

starvation and about two billion were perpetually hungry. We

are not talking about the kind of hunger that we experience

when we miss a meal or come late to the table — but what Ghandi

called "an eternal compulsory fast". People in such a state

can dream of little else but food for their bellies. To us,

" who aspire to follow a Christ Who came

"that man might have life and have it more abundantly", the

situation that half the world finds it sell f in must be regarded

as scandalous and immoral. And it is related to our priorities

with respect to energy.

• My childhood memories were reinforced and amplified i-ihen

I spent three months in Pakistan as a Colombo Plan "expert"

during i960. I saw again the same pitiful sights of children

suffering from malnutrition, beggars whose parents had maimed
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them because a child with one hand missing has a better chance I

of survival than one "with two, and of thousands of people whose

only shelter from the elements was the doorway of a public . I
building. .-•••" •

One evening, I was taken by Professor Chandri, the director

of. the Lahore. High Tension Laboratory to the Bazaar. An Asiatic |

bazaar is an exotic place, especially at night when the dita " _

lighting hides the dirt and obscures the imperfections of the •

wares. Carried away by the mood of the place, I picked out • H

some rings and brooches for my wife and our teenage daughters—

only to discover when I reached my hotel that they had all been |

manufactured in England — using the fossil fuelled slaves of _

mass production. Even at the current wage of 25^ Canadian per

day which was the minimum wage in Lahore, it was impossible to I

match the efficiency of the machines of the vrest. This simple

example can be multiplied thousands of tidies over as we sell our I

energy-intensive but man-economic industrial products to the •

third world which has no energy to match ours. In this way, we

export our unemployment, creating a high standard of living for I

ourselves and destroying opportunities for those of the third

world. In the unequal struggle of the 35 years since World •

War II, the discrepancy between our living standards and those •

of the third world has widened every year as we have become

richer and richer and they have become poorer and poorer. 9

I
1
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The situation can bs explicitly stated in energy teras—

The human animal, living off a food budget of 2000 kllocalor-

ies per day is using energy- at the same rate as a 100 watt

lamp. People can exist at the 50 watt level, and people doing

heavy labor may require 150 watts but we rcay reasonably think

of ourselves as 100 watt machines deriving our poxfer from

solar energy through the food chain. This 100 vratts represents

the basic need of survival — whether we sit and think or- just

sit.

The societies of Greece and Rome had an energy budget of

from ^00 to 500 watt3 per capita -- an energy derived from

renewable resources in the forra of grains, livestock and trees.

The societies of the third world today have roughly the same

energy budget. Characteristic of all such societies is the pre-

sence of a very snail but very rich aristocracy and a very

large population of slaves, serfs or farmers who never get out

of the hands.of the money lenders. Prom the ranks of this

group are drawn those who through illness, accident, drought, or

pestilence lose out in the .struggle for survival and die in

their millions as Mother Nature's resource base varies with the

seasons.

About 300 years ago. Western society, first in England

and then elsewhere, began to free Itself from this dependence

on annually renewable resources by helping itself to the stores

of fossil fuel created by solar energy over millions of years
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of prehistory. At first slowlyv 'but thon mare end more rapidly,/ |

we,have adjusted our .energy .demands upward until, at the present • •

time our Lper_ capita energy demand Is around 8000 watts per person_".-;

a factor of 15 to 20 greater than that available to the third , I

world. It is this factor of 15 in available energy that makes

possible our affluent life style, that enables us to "believe the •

myth that.we are somehow more Intelligent than the people of the •

third world, and that allows us to use the very cheap labor of

our machines to exploit them mercilessly as we buy their agri-

cultural products cheap and sell them our manufactured goods • ' _

dear. "

Energy in North America today is far cheaper than it was I

fifty years ago, in real terms. Indeed, it has been so cheap

that, until the Arab countries began to treat oil as a scarce |

commodity like gold, no one really considered the price of ener- B

gy as a critical component in the cost of doing business. If, .

instead of measuring productivity In terms, of output/man-hour, I

we start measuring productivity in terms of output/unit of

energy input, we enter the upside down world of Alice in Wonder-

land. In this new world of energy values, the much vaunted ef- •

ficlency of Western agriculture beco-nes the least efficient

agriculture in the world, while the agriculture of West China I

with its intensive use of manpower and Its concern that all the _

9
excretions of men and animals be returned to the fields becomes •

the most efficient. In saying this, I am by no means advocat- I
1
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ing the methods used by China with its J>00 -watt/capita energy-

budget. We have technological SKJ'J.IS at.d a social structure

that should enable us to maintain something liVe our present

energy budget, while at the same time helping the third world

to raise its energy budget to the point where its ever present

obsession with basic survival di ••wuijpears.

Because we have lived for o«rcr three hundred years in an

escalating energy budget and in a growth economy, we find our-

selves congenitally unable to conceive of good times unless

there is a growth in the GNP, in the size of our takehome pay,

or even in the budget of our local church. The scale of our

extravagance in the use of energy is measured by the fact that

the world has used as much energy in the last twenty-five years

as it used In all of history up to 19^5- A^d the growth rate

which we Westerners have accepted as our divine right will, if

maintained until the year 2005p require us to use as much energy

by that date as mankind has used in all of history ;xp to 1930.

There are signs that we are beginning to? accept that such a

scenario is impossible. Indeed* :• very promising sign for the

future is the fact that Ontario Hydro now has excess generating

capacity. Despite the outcry of sotie who have cast hydro in the

role of a villlanous corporation eonce-.rie.d or..;.;." \t'< p., ut) tn,

the fact of the matter is that our Public Utility has planned

responsibly on the basis of the historic pattern of growth
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which had governed Ontario since the beginning of the 20lh century. The

present excess of energy simply underlines the fact that forward planners I

are usually wrong. When we are told thai. a<t aggrc-csive program in the I

development of solar energy and in the production of mcthanoi from our

forests could make Ontario free of its dependence on non-renewable re- B

sources by the year 2025, we are not being presented with an exercise in I

forward planning, but in wishful thinking. Unpalatable as it may seem to

some of the more vocal pressure groups in our society, the weight of ™

informed opinion is that we shall need further development of nuclear power, I

further exploitation of our fossil fuel reserves, serious initiatives toward

the so called "soft energy" options and unremitting pressures toward con-

servation if we are to meet the energy needs of the 21st century without I

destroying the fabric of society. _

The narrowness of the focus of the Nuclear debate has allowed many of a

us to forget that the Canadian problem is only part of a much greater world

problem. Figure I presents in graphic form the distribution of the world's |

coal reserves, as published in the United Nations Statistical Year Book for •

1972. Statistics of this sort are notoriously inaccurate because no one,

Ileast of all a mining company conscious of the bottom line,

can afford to explore the detailed character of an untapped coal I
I
ff
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• bed it may not need for twenty years. Nevertheless, the fig-

1 ures in the 1972 chart are only v facto\ of two different from

projections made sixty years earli'er arid, the uncertainties in

I them are far less than in any of the models which propose to

m show how the world can rely in a major way on solar energy or

any other of the new technologies within the next half century.

I The figures in thij? table refer to coal found in veins at least

one foot thick and less than 4-00 yards below ground. There is

I far more coal in thinner veins but the energy cost of getting it

| out uses up moat of the energy it can produce after it is mined.

The reserves of coal and lignite In the USSR are 5500 Mil Ion

I tons, and the others are proportional as shown in the figure.

The only other really major coal resources are in the USA and

* China. This fact of life must cause any one with a sense of the

I role energy plays in the affairs of mankind to ponder the politi-

cal- implications of this distribution. Can any of us here realls-

I tically expect any of these three nations to deplete th-^r re-

• sources to build up the per capita energy base of those with no

coal? The case of the U.K. presents an interesting sidelight on

I history. It was only 200 years ago that British ships were de-

livering Welsh coal to the east coast of North America more

I. cheaply than it could be mined in the Appalachians. When we

| look at England's present resource base, we see why England was

the first Industrial nation to develop nuclear power, with very

inefficient and primitive reactors compared to our Candu.

177,
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IAlthough small In total quantity, Canada has a significant

coal resource in Alberta, British Columbia and Saskatchewan, In •

terras of our population, it is somewhat larger than that of the

States* It is not surprising that since Its uranium resources |

are small and its coal resources large, the B.C. government

should respond to a pressure group to declare n moratorium on •

uranium mining. You will have noted that South America and •

Africa do not appear In the chart. The total resources of either

of these continents is comparable to that of Canada. . |

Let us now look at oil resources. I have chosen to «

build this chart on the British Petroleum Review of 197''+. These

refer to production and consumption in that year and thus involve I

known numbers. To the right of the center line Is shown the pro-

duction of that year, with the Middle East producing just over I

1000 millions of barrels, and the USA and the USSR roughly half m

that amount. The rest barely count on the world~scaTeT~~

To the left of the center line I have shown the consumption I

for 197^« The two major users of oil were the USA and Western

Europe with roughly 600 million barrels. The oross-hatched •

areas represent the difference in production and consumption — fl

exported or imported. Already in 197̂ - it was clear to any one

who could read, or more Important "lltifccri1*, that we hsri « major £

political problem on our hands, with the Kiddle East exporting _

nearly all its oil and Europe importing almost all of Its needs. ™

I
I
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m As soon as the United States production started to decline, as

It has done In every year since 1973i the energy crisis was upon

I us—fueled on the one hand "by the American refusal to conserve

gasolene or heating oil and on the other hand, by the realization

• on the part of the OPEC nations that it was foolish to sell oil

I at.a price related to production costs when it really was black

gold which could "be exchanged for the. yellow metal no hsloved

§ by mankind.

« Canada is again in a fortunate position, since we have sig-

nificant oil resources. Although production in Southern Alberta

has already or soon will start to fall, the artic oil has given

us a new lease on life. It cannot be cheap oil, like that of

I Saudi Arabia. While the cost of getting a barrel of oil out of

• the ground of Kuwait and delivering it to North. America is around

a dollar» the rest of the &30 per barrel cost being an artificial

I cost similar to that which one pays for an antique that you

-really want, the true cost of getting, a barrel of oil from the

• Artic is probably around $16, and much of this dollar cu^t rep-

I resents an energy expenditure. Neither oil nor coal will ever

be exhausted. What will happen is that the energy needed to ex~

I tract it from the ground -will be so close to that which can be

179,

. obtained from burning it that there Is no point in the exercise.

At that point in time,

I a barrel or a million.

At that point in time, it won't matter If it is worth one dollar
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Again, conspicuous by their absence are the countries of I

South America and Africa. We Canadian?? are doing our best to

Ithe case of South America worse by buying their oil cheap

and selling It back in the forii of manufacturer goods at a good •

profit. Europe is doing the same for the North Africans,

The resource base for uranium is more widely distributed, I

and is at present very Imperfectly known since there was no mar- _

ket for uranium until World War II. The cross-hatched areas of •

the next ch^rt show the distribution of reserves which can be I

profitably mined at $26 per kilogram (197^ values). The blank

areas show the additional:reserves that become available at a |

production cost of §4-0 per kilogram. The resource base becomes _

enormous when costs of §200 per kilogram are permitted — and

one Is nowhere near the limit at which the energy produced ap- I

proaches the energy costs of mining. The chart also shows the

thorium resources. These are of little Interest now but become I

as useful for energy production as uranium when breeder reactors . •

become common. At this point in time, the energy derivable from

a kilogram of uranium or thorium will be increased perhaps fifty I

times and the resource base becomes effectively Infinite, many

times the total energy derivable from for.nil fuels. B

In terras of uranium, North America is just about as dooln- •

ant as the Middle East has been for oil. However, there are also

major resources in Africa, in Europe and Australia. The USSR |

does not report its resources but they are estimated to be sig- I
I
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nificant. Again, India seems to have benn seriously left "iut whem

I Mother Nature distributed its largesse.

I Some of you will be asking why I have taken so long over the resource

base for coal, oil and uranium. The point is that these three are going to

• be the major sources of energy for mankind fm the next century whether

I we like it or not. A lot of money is already being poured into research in

alternate energy sources, probably almost as much as can be used effective-

ly at the present time. Indeed, those who have spent their life in research

I in science and engineering, know that there is a long and painstaking road to

_ be travelled between the generation of an idea and the creation of a system

which can be used on a large engineering scale. I should like to quote

I from Foley who has written one of the most balanced accounts I have

• seen of the "Energy question".

I quote "Despite the efforts made over the past thirty or forty years,

I little real progress has been made in developing practical application oi

I solar energy. Professor Hottel of MIT, one of the leading authorities on

the subject commented in 1971- that during the 25 years when he was chair -

I man of a committee in charge of allocating the income from a large endow-

j ment for solar energy research, the number of research centres incrrased

from three to thirty-give and "the common pattern, with few exceptions,

was repetition of older research and the addition of little that

181,
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was new and less that was econoulcnlly significant," I have a |

son-in-law chemist in the solar energy business* In his opinion, H

the only use of solar energy that is cost effective today is for

heating hot water — for large of fine.-, buildings •-- or for extend- I

Ing the usuable period for sw laming pools. He firmly believes

that within a very short time, electrical heating of houses using I

nuclear power will be cheaper than oil or gas heating and that •

rather than using solar energy, heat pumps with electrical or

oil heating as a backup and an intensive insulation program I

will be the cost effective ways of reducing energy demands over

the ne^t two decades. •

It is unfortunate that in distributing her resources, Nature •

did not take into account the world1 s concentrations of popula-

tion. Instead, She gave us in the West, an abundance of resources |

which we are squandering with little thought for tomorrow, while _

denying India and Africa the resources which would enable them •

to raise their energy base to a level where starvation could be I

avoidedl

In i960, I visited the Warsak project near Peshawar where |

Canadian expertise had been used to build an electrical generat- •

ing station on the Kabul River and at the same time had trained

Pakistani engineers In the art of dam building In which we I

Canadians have highly developed expertise. The electrical out-

put from this one dam revolutionized the life style in thousands •

of villages and towns of West Pakistan by making electricity I
1
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available as a slave to operate their machines ft ml raise their

energy base. I don't, think I have ever felt so proud, of Onsda

as I did at that tirae. Not only hari we used our Colombo plan

funds to holp Pakistan but vie hnd done it in such a way .-• to

decrease their reliance on us. This cannot be said to be true

of many of our foreign aid projects which merely send abroad the

surplus grain we cannot use or the manufactured goods that v;e

cannot sell. In both cases, the main object is to maintain full

employment here — and any benefits that fall to the recipient

are incidental.

It is frequently said that nuclear power is "unsuitable"

for developing countries — that what they need is small labor-

intensive energy devices. Well, that is precisely what they have

had for nilennia. All they have known are the labor Intensive

energy devices that coxae in the 100 watt human size and each

adult knows very well that unless more of them are made, old age

without a large family around will be a desolate tirae of life. .

If Western experience can be used as a guide, overpopul".' ̂ n

will begin to solve Itself as the energy base rises to where

large families are no longer an economic, necessity.

They certainly do not need solar energy for heating, and

their need for Ijot water is infinitesimal compared to ours. They

already use all of their wastes -— that from the table is fed to

a protein generator, more commonly known as a cow or pig, that

from the latrine goes back on the land. They have almost no
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firewood available, so their st'oll cooking fires ore nursed ten-

derly v;lth tvrlgs, with grass, with the lower branches pulled off

the trees in the parks or with dried cow manure as our pioneer

forefathers used buffalo chips. Of course it would be batter to

put the manure back on the land, but beggars cannot be choosers--

and a cooked n:eal today is not to be traded for the promise of

a better one in a year's time when the next crop comes in.

Of course, where there is fertile land and water, solar ener-

gy can give them an enormous advantage over the farmer in our

more temperate climate. Sugar cane and jute can grow twelve

feet tall in a few months and alcohol to fuel automobiles can be

produced from sugar lands at present prices to compete with fos-

sil fuel generated gasolene. Unfortunately, fuel produced in

this way is literally taking food out of the mouths of the people.

While gasohol may be a way of dealing with our affluence, it Is

no answer to the. third world.

What the third world needs most of all is an injection of

energy above the minimum necessary for marginal existence. What

form that energy should be in should surely be their choice, not

ours. Our attitude to the third world reminds me very sharply

of our attitude toxfard the unemployed in the dirty thirties. In

those good old days, conventional wisdom believed that no one

who was out of work was to be trusted to handle money. Thus our

relief system operated without cash, requiring each recipient

I
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to appear weekly at a wicket to receive a made-up package of

stale bread, beans and a fevr other staples chosen by the relief

officer* In Harr.ilIon, the callousness of the .system was drama-

tically revealed when &n el&avl <r viom'-'i who via;. >oi;h on relief

and a client of the Family Service Agency was found dead in her

single room. She had. literally starved to death, v/ith a year's

supply of beans under her bed. She had no to-th to chew them

and no money to pay for the heat to cook them. It took inciden-

ces like this to, make Canadians i.-ealize that 4 fie only difference

between a person on relief and one who was not was the fact that

one had no work and the other had a job to do. We still find it

impossible to realize that the basic difference betvreen a citi- .

zen of the third world and a citizen of Canada is that the

latter has an energy budget at least ten tiroes that of the former.

While in my prejudice I believe that ray nine grandchildren are

the brightest-children in the world, honesty forces me to admit

that had my wife and I been average citizens of Bangladesh, their

prospects for an "abundant life" in the Christian sense v. _.'ld be

almost non-existent,

I find it ethically unacceptable for us, in our affluence,

to deny to the third world the assistance they so sorely need

in raisin? their per capita energy base. The easiest and most

effective vray of distributing tnut energy, is through electricity.

And this electricity should br: provided in whatever vray the econo-

mics of the local scene suggest? is best. By all means, let us

help them develop their hydro electric capncit.y, as Canada has

done at VJarsak. By all means let us
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help theft develop geothermal sour.or; or whatever >ithers are suit- I

able. But v/hen nuclear power Is the best option, as It will in-

creasingly become, let us look at It clearly, recognising that

nuclear power Is one of God's gre.-'l, gifts to mankind,

To say that they cannot handle such complicated power *

sources as reactors Is an arrogance that we cannot condone. I

Very few of iis In Canada can fix our own cars, let alone under-

stand how a reactor works. The people of India, China and Africa |

are at least as practical and as teachable as we ire. •

Perhaps some of you may be saying that they might use their

reactors to produce borabs which would, come back to destroy us. I

A much more real danger is that our failure to redistribute the

world's energy resources equitably will bring this whole world •

down in a holocaust—started by the nations which now have the . •

capacity for nuclear war and \-/hlch Include among them the only

nation which has dropped a nuclear bomb In anger . It Is pos-

sible technically to show that power reactors make very poor

sources of bomb grade plutonlum and that the research reactor

which Canada gave India was precisely of the style to make plu- I

tonium easily. However, these arguments are really beside the

point. Nuclear power Is a fact of life and must become Increas- 9

lngly so over the next century. Nuclear weapons are also a fact a

of life, which we all deplore. The connection between theci Is

much less direct than the fear mongers among us would imply. I

I
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I had a new experience a few weeks ago acting as mode r'ator in a

debate at McMaster between a representative of Energy Probe and a

young scientist from Atomic Energy of Canada, It was supposed to be

a learning experience but it turned out to be far from that. What we

saw played were beautiful games with words, skilfully used to play on

one's natural fear of the unknown. It reminded me of a story. Once

upon a time there was a King who had severe financial problems. Cholera

came to him and said " I shall solve all your problems i£ you let me into

your city. " The King, of course, demurred. But when Cholera promised

that he would kill no more than 100 people, the King finally accepted the

bargain, Cholera came in and 10,000 died. When the King accused

Cholera of bad faith, Cholera replied, "I kept my promise - - I killed

100 people - - fear destroyed the rest".

If this world destroys itself, it will not be because we have truly-

shared nature's resources but because we witheld them in selfish feai s

for our own future.

To me the issue of nuclear power is really a non-issue. A thought-

ful reading of the books, pamphlets and speeches of those

opposed to nuclear power suggests that their primary concern is
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to change our life style and tint they are using nuclear power ^ •

as a device to scare people into repentance. Their aim is a

worthy one but it should be faced honestly—recognizing that |

every source of power, including the so-cal'Jocl "oft; technologies, .

carry with them their own risks and these risks are roughly pro- ™

portional to the amount of energy being produced. The only ener- M ;

gy sources that do not have associated risks are those that have

not yet been discovered. That is one reason why fusion appears |

to be so attractive. m

Because we are an energy-rich society, we must face special

risks but let us not think that the energy starved societies of I

the third world are risk.free, Our risks are measured in the

almost hysterical concern over Three Mile Island which may have I

initiated perhaps 10 cancer cases over the next thirty years in K

a population where 35O»OOO cases from other causes will occur

in that time period. Their risks are measured in deaths that g

occur now because there is no energy margin available when crops _

fail. . 1

Our risks are measured in the occupational hazai'ds of coal I

mining which kills at least ten times as many people as does'

uranium mining per megawatt-year of energy produced; theirs are |

measured in lives of unremitting toil which prematurely ages _

Ken and women so that the vitality of our sixt,. year olds match ''"•'" '/

their thirty year olds. I

Our risks are measured by our fears of nuclear war, of

carclngens in our foods, of environmental damage'; theirs are I

1
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measured by their fear of the money lender which can force them

• off the land into starvation if the .spring rains do not con>.

1 Two years ago, I was much lec:n convinced of the fundamental

integrity of the Canadian nuclear power program than I am today.

| The risks of environmental damage associated with nuclear power

. are far lower than fossil fuels; even wood burning has its dan-

gers as the rising Incidence of household fires clearly deraon-

I strates.

The waste disposal issue has to me always bsen a red-

I herring. Judged purely on economic grounds, it would be waste-

• ful to bury nuclear wastes underground since they carry within

them a resource we shall need in Lho future. The concern for

I the safety of generations yet unborn has been exaggerated out of

all recognition by the fact that people do not understand that

• a long-lived radioactive species is by its very nature not very

1 radioactive. The disposal of wastes is? going to be an increas-

ingly complex political matter for any big city—and fossil fuel

I wastes and garbage may soon become as hard to dispose of as nu~

• clear wastes. Madoc really lost a chance to have a clean In-

dustry when the citizens were stirred up to oppose ASCL's plans

I to bury nuclear waste in their area. Kovrever, such is fear!

The"7 Candu system which is the result of forty years of

I research on what was even in lQHo recognized as the most ef.fi-

i clent way of extracting energy fron Natural uranium is now be-

ginning to catch the eye of thn world, Of course, there will be
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I

shutdowns fron1 time to ti*ae as them ?*:ce with all power plants

(hydro, fossil fuel, tidal,geolhf:r;nal) but I expect PicVcrlng I

and its daughters to continue to give us a secure energy "base

for a long tiine to come and, to lceep the skies over Ontario far I

bluer than they will "be in the States which is making an all •

out attack on its coal reserves.

Candu can help the third world and we should be proud to I

allow it to do so.

i
I
I
I
I
I
I

I
I
•
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Chairman's Closing Remarks - Dr. D. Hitchcock

Thank you, Martin.

It's my function at this tine to give you a coherent summary in

ten minutes of everything that has gone on during this seminar.

Since that is impossible, I shall confine myself to making a few

remarks to highlight some of the themes and perhaps draw some

threads together, certainly not all of them.

As a philosopher who has had very little background in the

details of nuclear energy, I've been very impressed in my work in

preparation for this conference and at the conference itself with

the willingness of a group of people like yourselves in the

Canadian Nuclear Association to expose yourselves to different

ways of thinking and trying to see how the technical aspects

interface with some of the questions of principle and ethical

considerations which your spokesmen have been confronted with in

various kinds of hearings and debates. This is a commendable

exercise and innovation on your part, and I might add that it's

the sort of thing which is appropriate not only in the field of

nuclear power but in all sorts of areas of human endeavour.

What this seminar has shown, and Dr. Lynch1s remarks have

amplified this theme, is that it is a very difficult matter to

bring the kinds of abstract questions of principle, of conceptual

clarification and of definition with which philosophers concern

themselves together with the detailed questions of what policy

ought to be, with regard to the development of an energy policy

and with regard to the development of nuclear power - to merge

the technical considerations with the ethical considerations.

On the one hand, there is a lot of work to be done by those of us

who have a philosophical or theological background in making

ourselves better aquainted with the facts, with the issues that

209.
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arise out of the way the facts are, because there's a great

tendency to talk about questions thai, turn out not to be real

I
I

On the other hand, there's a need, in thinking about technical

questions, to see that, when policy decisions are being made I

related to technical questions, there are implicit assumptions

and to have some facility in recognizing these and being able to •

think them through systematically. ™

Some of these assumptions have come out in various discussions I

and talks today and last night. I would like to go back to the

nythical bases which George Pickering talked about at the end of M

his talk last night, the Promethean impulse of technology to

control nature and the impulse in our religious heritage from I

Sinai and Calvary to seek justice between men. The question

posed was: How do we merge these? How can these two aspects of •

our faith as a people be reconciled? And of course I emphasize ™

again that this applies not only to nuclear power but to a whole m

host of other fields of current endeavour, as well. •

Dr. Najm in his talk on technology has given us a sense of an

internal self—limiting character of the Promethean impulse. The

constitutive function of technology to make man more in control I

imposes limits on how far technology can go. When it becomes a

master rather than a slave it has gone beyond those limits. So H

there is a limitation on technology, the technological

imperative, as he called it. The utility function of technology M

relates to some of the questions of justice which arise out of I

the other aspect of our faith, going back to Sinai and Calvary.

It's a question not only of the amount of benefits that come from

a given technology, but also of how those benefits and costs are

going to be distributed. I

I
I

I
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Rev. Hamel in his talk this morning gave us some principles for

an ecologically just society which we'd do well to keep in mind

and which tie into a number of other things said, by various

people.

The notion of an energy policy which is sustainable in the long

run is a policy which takes into account our obligations to

future generations. And it does view us as having very definite

and serious obligations to future generations, perhaps equal to

these we have to the current one. It's perhaps a measure of our

ethical progress as a society that we're beginning to think

seriously about the impact of what we do now on successive

generations in a way that we have not done in the past.

The criterion of equity, which Peter Hamel mentioned, ties in

with the principle that Andy Brook developed in his paper on

Uranium Mine Tailings and our Obligations to Future Generations,

and that is the equal worth of all individuals. The fact that it

is me rather than you does not in itself have any moral weight.

As an individual each person is of equal worth. If we listen to

what Peter Hamel said about the native peoples and listen to what

Martin Johns has just finished saying about the people of the

third world, this principle of equal worth gives us very

substantial ethical directions for the development of energy

policy, including nuclear energy policy.

Thirdly, the ideal of 'participation' which Peter Hamel

mentioned, the notion that each person is entitled to some kind

of input into the decision-making that goes on in his society

seems to me to be a consequence of almost any of the fundamental

ethical positions that were put forward for our consideration at

one point or another - whether it's the principle of the equal

worth of individuals; whether it's the kind of ideal contract

theory that Jan Narveson developed this morning; whether it's the

doctrine of utilitarianism, or some kind of variant of it. This

is so, because control over things that fundamentally affect
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an individual is a very important benefit, a very important good

to an individual and it is not something which in making an ideal

contract an individual would very willingly give up.

I
I

I
Although there may not be a neat package of conclusions from all

the things which have been said during this seminar, there is a I

great deal of coherence and a great deal of consistency and a

great deal of food for reflection. •

I'd like to congratulate the Canadian Nuclear Association for

holding this seminar and thank you for attending. I
I
I
I
I
I
I
I
I
I
I
I
1

212.



Appendix A: Preliminary List of Participants

SEMINAR ON MORAL AND ETHICAL ISSUES RELATING TO

NUCLEAR ENERGY GENERATION

199

D . E . ANDERSON
ONTARIO HYDRO

D . G , ANDREWS
U OF T

MARIA BARRADOS
AECL

M.J. BASTIANI
DENISON MINES

JIM BEDORE
URANIUM INST. OF LONDON .

T.A. BOX
ANGLICAN CHURCH

LOIS BOYCE
UNITED CHURCH OF CANADA

F.C. BOYD
AECB

G.C. BROWN
WESTINGHOUSE CANADA

PETER BROWN
CANATOM INC.

A.R. BURGE
AECL

ROBIN CHARLWOOD
KLOHN LEONOFF

JOHN COADY
AECB

P . A . COMTESSE
SULZER BROS.

CYNTHIA COULTER
AECL

C . G . CRAIK
CANATOM I N C .

A . R . DASTUR
AECL

J.E.O. DAVIES
ONTARIO HYDRO

JACK DAVIS
MINISTRY OF EDUCATION

H.R. DEBNAM
WESTINGHOUSE CANADA

M. DESROCHERS
NUCLEOTEC

J.T. DUNN
AECL

ROGER DUTTON
AECL

RUSS EATON
SASK. MINING DEVELOP. CORP.

WERNER FIEGUTH
GELLMAN, HAYWARD & PARTNERS

RALPH W. GILBERT
SASK. MINING DVLOP. CORP.

A . J . U . GRANGE
ONTARIO HYDRO

EARL GRAY
WRITER

I . A . GRIEVE
AECL

REV. HARVEY
UNITED CHURCH

ROBERT H. HAY
KINGSTON PUC

JOHN HEWITT
U OF T

WALTER HIBBINS
STANDARD MODERN TOOL

ELGIN HORTON
ONTARIO HYDRO



F.H. HUESTON
ELDORADO NUCLEAR

T.A- HUNTER
CGE

R. JEPPESON
ONTARIO HYDRO

R.E. JERVIS *
U OF T

KEN JONES
STANDARD MODERN TOOL

K. JOHANSEN
ONTARIO HYDRO

K. KRENZ
NATIONAL RESEARCH COUNCIL

I.E.B. LAUCHLAN
ONTARIO HYDRO

G.T. LEAIST
ENERGY, MINES & RESOURCES

D. LEEMANS
ONTARIO HYDRO

PAUL LEGER
ELDORADO NUCLEAR

JOHN A. MACPHERSON
AECL

J.R. McCLEMENT
SASK. POWER CORP.

H.J. McNEILL
SASK. MINING DVLOP. CORP.

J. McPHEE
SASK. MINING DVLOP. CORP.

P.R. MATTHEW
B.C. MINING ASSOC.

MS. M. MURRAY
SASK. MINING DVLOP. CORP.

D.E. NUTTER
PAN OCEAN OIL LTD.

B.C. PATTINSON
CDN. SOCIETY FOR PROF. ENG.

E.C. PERRYMAN
AECL

J.C. POWER
AECB

R.P. RICHES
ONTARIO HYDRO

J.T. SAMPLE
TRIUMF UBC

L.C. SECORD
DSMA ATCON LIMITED

R. SERGE
HYDRO QUEBEC

D. SCHMEICHEL
SASK. MINING DVLOP. CORP.

W. SHAW
CGE

J. SHEWCHUK
ONTARIO HYDRO

SUE STICKLEY
ONTARIO HYDRO

E. SIDDALL
AECL

DR. C. SIMPSON
ONTARIO HYDRO

H.J. SISSONS
ONTARIO HYDRO

W.D. SMYTHE
AECB

G.E. STOKELL
RESOURCES DEVELOP. SECRETARIAT

M. TABOURET
AMOK LIMITED

BOB TAYLOR
ONTARIO HYDRO

M.M. THERRIEN
NUCLEOTEC

DR. T.S. THOMPSON
N.B. ELEC. POWER COMM.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



201.

D.E. TOUGH
WESTINGHOUSE

D.A. WATSON
ONTARIO HYDRO

A.C. WHITTIER
AECIT

ALAN WYATT
MONTREAL ENG.

K. WADSWORTH
NORCEN ENERGY RESOURCES

A.M. YU
ONTARIO HYDRO

GUESTS

FATHER DAN DONOVAN, Roman Catholic Priest,
Associate Professor of Systematic Theology
at St. Micheals College, Univ. of Toronto

PROFESSOR FARRIS, Presbyterian Minister,
Senior Faculty Member at Knox College,
Univ. of Toronto



Appendix B: Seminar Outline 203.

Canadian Nuclear Association Association Nucleaire Canadienne
Suite 1120, 65 Queen St. W., Toronto. Ont. M5H2M5 Tel. 363-6433 Telex 06-23741 Cables...Canuca

SEMINAR ON

MORAL AND ETHICAL ISSUES

RELATING TO

NUCLEAR ENERGY GENERATION

Ontario Science Centre

Thursday, March 13, 1980

With opening dinner session on Wednesday, March 12, 198 0
at the Inn-on-the-Park



Seminar attendance.

I
I

SEMINAR ON MORAL AMD LTHIC.-vL ISSUES £

SPONSORED BY THE CANADIAN NUCLEAR ASSOCIATION

1
Why a seminar of this type ? •
Recent commissions of inquiry as well as annual meetings •
of church groups have revealed a growing interest in •
the moral and ethical issues associated with the develop-
ment and use of nuclear energy. At the same time, many m
people, including members of the Canadian Nuclear Asso- •
elation,may not have a clear understanding of the issues
or be able to assess the moral and ethical implications
in a systematic manner. »

It is a major objective of the seminar to increase the
quantity and quality of information available on the K
subject and to expand the awareness of the members of |
the Canadian Nuclear Association and the public on these
important issues. w

IThe facilities to be used at the Ontario Science Centre
can accommodate a limit of 100 persons. Of this number
SO places will be made available to representatives B
cf CNA member organizations on a first-come first-served |f
basis. The remaining places will be occupied by selected
invited guests and seminar speaKers. K

Registration fees.

Registration fees prior to February 29th, 1980 will I
be S85.00 and S95.00 thereafter. This fee will include
the dinner on March 12th, luncheon on March 13th at •
the Science Centre as well as papers presented at the (
seminar. Delegates will not need to pay admission to the
Science Centre but should wear Seminar registration badges _

upon entry to the building. •

Make cheques payable to:"CNA Ethics Seminar" and mail to:

CANADIAN NUCLEAR ASSOCIATION I
65 Queen St.'Af., Suite 1120
Toronto, Ontario M5H 2M5 m

The registration desk will be open from 4.: 30 p.m. to
~:30 p.m. on March 12th at the Inn-on-the-Park.

Hotel Accommodation

Please make your own reservations with the Inn-on-the
Park. 1100 Eglmton Ave. East. Toronto, Ont.

1
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6.0 Agenda

Wednesday,March 12,1980

5:00 -6:30 p.m.

6:30 -7:30 p.m.

7:4.5 -9 : 30 p.m.

Thursday,March 13,1980

9:00 -10:30 a.m.

10:30 -12:00 noon

Inn-on-the-Park,1100 Eglinton Avenue East,
Toronto, Ontario

Cash Bar

Dinner - Oak Room

Opening Remarks
Mr.W. MacOwan,Chairman of the Board
Canadian Nuclear Association

Introductory Address
"An Analysis: Social and Ethical Issues in
Energy Use"
Dr.G. Pickering
University of Detroit

Moderator
Dr. D. Hitchcock
McMaster University

Theatre B (Blue).Ontario Science Centre, 700
Don Mills Read, Toronto, Ontario

Morning Address

"Ethical Theory: What it is, and Why it
Matters"
Professor J. Narveson
University of Waterloo

Presentation of Papers

1. "Uranium Mine Tailings and Obligations to
Future Generations"
Dr.J.A. Brook
Carleton University

2. "Theological Questions of Justice:
Social and Environmental Issues"
Rev. P. Hamel
Anglican Church of Canada

3. "Nuclear Power in Developing Countries"
Dr. R. Morrison
Carleton University

12:00 - 1:00 p.m. Lunch
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1:OO - 2:30 p.m. Workshops

1. Obligations to Future Generations

Do we have any?- If so, should the in-
terests of people in future generations
be counted as equal, or inferior to
the interests of people now living ?
(A fundamental ethical consideration
in the long-term storage of nuclear
waste materials.)

Resource Person:

Mr. R.J. Gaizauskas
Carleton University

2. Theological Considerations

What responsibility for nature does
man have independently of his obligations
to fellow human beings? (An issue commonly
raised by church groups with broad impli-
cations for evaluating environmental
effects.)

Resource Person:

Dr. D. Jay
Toronto School of Theology

3. Risk Assessment

What is a reasonable model for deciding
whether the risks of a given course
of action are acceptable ? The funda-
mental ethical question is deciding
whether the risks of radiation-induced
fatalit ies in normal operation of nuclear
reactors, in possible accidents and
in long-term nuclear waste storage are
worth the benefits of nuclear energy.

Resource Person:

Dr. T. Rogers
Carleton University

I
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4. The Technological Fix

Is reliance on high technology industry
contrary to social and political ideals?
(A question answered in the affirmative
by advocates of "soft energy paths" as
an alternative to the "hard energy path"
of nuclear energy.)

Resource Person:

Dr. L. Shemilt
McMaster University

3:00 - 4:30 p.m. Presentation of Papers

1. "Technology and Its Human
Implications"
Dr. S. Najm,
McMaster University

2. "Bioethics, Public Ethics and
Environmental Ethics Defined
and Clarified"
Dr. A. Lynch,
University of Toronto

3. "Energy as a World Problem"
Dr. M. Johns
McMaster University

4:30 - 4:45 p,m. Concluding Remarks



209,
Appendix C

BIBLIOGRAPHY

Nuclear Power-Morals and Ethics

1. Albrecht, Paul. "The churches ami the debate about nuclear
energy", chapter 9 o£ Faith, science and the future.
P. Aibrecht, editor. 1970.

2. Albrecht, Paul, editor. Faith, science and the future.
Fortress Press, Philadelphia, 1979.

3. Albrecht, Paul, et al. "Public acceptance of nuclear power:
some ethical issues", World Council of Churches papec
presented at an international conference, Nuclear power and
its full cycle, sponsored by the International Atomic Energy
Agency, Vienna, Austria, 1977.

4. Basalla, George. "Energy and civilization", EPRI Journal.
August 1979,

5. Batelle Human Affairs Research Centres. Non-technical
issues in waste management: ethical, institutional and
political concerns. Prepared for ttie US Department of
Energy, Washington, DC, May 1978.

6. Brewer, Dr. C. Thomas (Georgia Power Company). Cri tique of
the NCCC proposed public policy statement, "Ethical
implications of energy production and use". 1978.

7. Cluff Lake (Saskatchewan) Board of Inquiry. "Moral and
ethical issues in the development and use of nuclear
energy," chapter XI of the Inquiry report of findings and
recommendations re: the proposed development of a uranium
mine and mill. Regina, May 197 8.

8. Concerned Scientists and Christians. Shaping the Future, a
conference, Deep River, Ontario, October 1976.

9. Corbie, Fergus. "Nuclear energy: your ethics or mine?"
Western Miner. August, 1979.

10. Cossle, Douglas M. (U.S. Environmental Protection Agency).
The new environmentalists. Remarks to the Nationa.1 Wildlife
Federation, Washington, D.C. December 1978.

11. Dillard, J.K. et al. Nuclear plant delays and the world
food supply. Westinghouse Electric Corporation, Pittsburgh,
Pennsylvania , 1977.



I
210.

I I u
12. Edison Electric institute. Ethics and energy. EEI,

Washington, D.C., 1979. • I

13. Gagnon, Richard. Longevite d'un systeme de controle 25
instutionnel. Atomic Energy Control Board, report #1161. I
Ottawa, October 1977.

14. Gaizaukas, R.J. (Carlton University). A philosophical _ - 26»
examination of our responsibility to future generations. • I
Atomic Energy Control Board, report #1159, Ottawa, October •
1977. 21'

15. Ham, Dr. J.M. "Nuclear energy: technology, complexity, and I \ •
choice". Cassette audiotape of speech presented at the • 2°•
Conference of Concerned Scientists and Christians, Shaping m 1
the Future, Deep River, Ontario, October 1976. (CNA only) f ' 29

16. Hill, Philip G. The social costs of electric power ^ I
generation. A paper prepared for the hearings of the Royal • |
Commission on Electric Power Planning, Toronto, 1977.

•i U .

17. Johns, Dr. Martin (Professor, McMaster University). Energy I |
and society. A speech presented at Hamilton, Ontario, 1979. • "

18. Lewis, Dr. W.B. (Professor, Queen's University). Harnessed • I
energy against starvation. A lecture presented at Orillia, | I
Ontario, February 22, 1977.

19. MacKenzie, Michael (University of Montreal). Responsibility I |
to future generations - a historical perspective. Atom ic
Energy Control Board, report #1160. October 1977. ~

20. Maxey, Dr. Margaret E. "Exorcising nuclear demonry: ethics H •
vs. ideological politics". Presented at a workshop of the
Atomic Industrial Forum, Nuclear information strategies: new • I
settings, new approaches. Las Vegas, Nevada, September | I
1976.

21. Maxey, Dr. M.E. "Margaret Maxey: the ethical eye". EPRI I I
Journal. November 1978. ~

22. Maxey, Dr. M.E. "Nuclear electricity: bioethical problems • I
and priorities". Presented at the Canadian Nuclear • *
Association's 18th Annual International Conference. June
1978. • 1

23. Maxey, Dr. M.E. "Public ethics and radioactive wastes:
criteria for environmental criteria". A paper from a m \
Workshop on issues pertinent to the development of I I
environmental protection criteria for radioactive wastes.
Reston, Virginia, February 3-5, 1977.

1 1



211.

24. Maxey, Dr. M.E. "Public testimony" presented before the
Cluff Lake (Saskatchewan) Board of Inquiry re; the proposed
development of a uranium mine and millT Regina, May 1978.

25. National Council of the Churches of Christ (NCCC). Ethical
implications of energy production and use: a proposed
policy statement; extracts. 1978.

26. Nuclear Industry. "Underlying social issues called the
heart of the nuclear debate." December 197 8.

27. O'Neill, John. "Churches to debate soft-path, anti-nuclear
energy statement". Nuclear Industry, October 1978.

28. O'Neill, John. "On nuclear: an oratorio, a vote and a
standoff". Nuclear Industry, December 1978.

29. Otway, H.J. Risk assessment and societal choices.
International Institute for Applied Systems Analysis.
(IIASA). Laxenburg, Austria. February 1975.

30. Parkinson, Dr. T.F. (Virginia Council of Churches).
Comments on the NCCC proposed public policy statement,
"Ethical implications of energy production and use." August
1978.

31. Pollard, William. "A theological view of nuclear energy."
Nuclear News, February 1979.

32. Pollard, William. "Theological perspectives." Cassette
audiotape of speech presented at the Conference of Concerned
Scientists and Christians. Shaping the Future. Deep River,
Ontario, October, 1976. (CNA only)

33. Porter, Dr. Arthur. "Social, ethical and political issues",
chapter 10 of A race against time: intsrim report on
nuclear power in Ontario. Royal Commission on Electric
Power Planning, Toronto, September, 1978.

34. Robbins, Bruce. "Faith, science, ideology and the nuclear
decision", Christianity and Crisis. May 1979.

35. Rose, David, j . "Towards a sustainable energy future." A
paper presented at the World Council of Churches Conference,
Faith, science and the future, Cambridge, Massachusetts,
July 12-24, 1979.

36. Rosenburg, Dorothy. "Nuclear power-social issues and
concerns." Presented at the Canadian Nuclear Association's
17th Annual International Conference. July 1977.



Switzerland.

49. World Council of Churches. "The hard-soft road around
nuclear energy". One World, November 1979.

I
37. Rossel, Jean. "The social risks of large-scale nuclear .

energy programs." A paper presented at the World Council of •
Churches conference, Faith, science and the future, •
Cambridge, Massachusetts, July 12-24, 1979.

. . . . . I
38. Rossinr Dr. A.""David." National Council of Churches,. .a - \P

contrived political statement. 1978.

39. Routley, R. and Routley, V. "Nuclear energy and obligations p
to" the future." Inquiry, Vol. 21, 1978.

40. Scott, Rev. E.W. "Nuclear energy and society". Presented at
the Canadian Nuclear Association's-16th Annual International
Conference. June 1976.

41. Seelman, K.D. and Cowap, C. "Mapping a new terrain; energy
and ethics: an introduction," Christianity and Crisis.
October 1978. •

42. Seelman, K.D. and Cowap, C. "Towards ecological justice;
energy and ethics: some conclusions," Christianity and
Crisis. October 1978

43. Shinn, Robert L. "Faith, science, ideology and the nuclear
decision." Christianity and Crisis. February 1979. I

44. United Press International. "Nuclear power gives churches
new problems." Toronto Star. October 1978. B

45. Van Hulst, R. "The nuclear power controversy", chapter 8 of
Ecology versus politics in Canada. William Leiss, editor, m
University of Toronto Press, 197 9. •

46. Wilson, Robert E. Ethics and nuclear energy. Christian
Nuclear Fellowship, Lynchburg, Virginia. August 1978. I

47. World Council of Churches. Anticipation, Christian social
thought in future perspective, #23 November 1976. Geneva, I

48. World Council of Churches. Conference on faith, science and _
the future. Miscellaneous unbound papers presented at the I
Massachusetts Institute of Technology, Cambridge, Mass.
July 1977.

I
I
I
1


