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1.0 INTRODUCTION

1.1 Identification of CNA.

My name is John Reid, and I am the President of the Canadian Nuclear
Association. With me are Ian Wilson, Vice-President, Technology from
the CNA and Fred Belaire, who is Corporate Economic Advisor at Atomic
Energy of Canada Limited. We appreciate very much your invitation to
participate in this discussion.

The CNA is made up of about 110 companies, unions and other
organizations involved in the engineering, design, operation,
construction and manufacture of nuclear power plants and other
nuclear items. Our industry provides more than 25,000 direct jobs and
another 60,000 indirect ones. The nuclear power industry is worth
about $4.8 billion a year to the Canadian economy.

World Class

In today's global economy, Canada's nuclear industry is world-class
and Candu reactors regularly lead the world in performance. For
example, in the list of the Top Ten Lifetime World Power Reactor
Performance to 31 March 1992, Candu reactors occupied positions 2, 6,
7, 8. Canada is well recognized within the world nuclear community as
having produced a most impressive world class design and operational
nuclear power reactor.

Lately, this has been recognized in the best way possible with the
announcement of the sale of two new reactors to South Korea. This
brings to three the number of reactors sold to South Korea in the past
two years.

In addition, AECL has sold five reactors to Romania.
The first is to come on stream in 1994. At the present time, AECL and
the Canadian Nuclear Industry have more sales and construction going
on than any other single vendor of reactors.

Medical Importance

Canada is also the world leader in the production of nuclear products
for medical purposes. About 10 million diagnostic tests in Canada and
300 million world wide are carried out annually using Canadian
produced radioisotopes. Half a million people in over 80 countries
are treated annually using the Canadian developed Cobalt 60 cancer
treatment system. It is estimated that 13 million years have been
added to the lives to patients treated to. date.

Canada holds 90 per cent of the world market for irradiation equipment
used to sterilize medical products such as bandages, dressings,
instruments, etc.



The total value of the nuclear industry to Canada is about $8.8
billion (Canadian), made up of about $4.8 billion generated by the
power reactor activities and another $4 billion generated by medical
and other products.

1.4 CNA Mandate

Since its inception in 1960, the mandate of the CNA has been to
promote the orderly and sound development of nuclear energy for
peaceful purposes. The goal has been achievement of an environment
conducive to the intelligent application of nuclear products and
services. The CNA advocates and promotes the continued and expanded
use of nuclear technology for peaceful and beneficial applications.

It provides a forum for discussion and resolution of problems of
concern to the Canadian public, the nuclear industry and its members.

The mission of the CNA is as follows:
. To promote peaceful uses of nuclear technology and radioisotopes.
. To represent the interests of its members.
. To provide a forum for discussion and resolution of issues.
. To stimulate cooperation with other associations.
. To promote legislation in support of nuclear energy.

2.0 PRIORIZING THE ENVIRONMENTAL CHALLENGES FACING THE CANADIAN
ENERGY SECTOR.

2.1 The Global Context.

"Finding a way to meet future energy needs safely and sustainably is
one of the most urgent political, economical, and environmental
challenges facing the world community today. All sources - the fossil
fuels, nuclear and renewables - must be used wisely to provide
prosperity, improved living standards, and a clean environment."
(Source: CNA Strategic Plan 1992-1996.

Before discussing economic instruments it is useful to provide a
global context for the Canadian energy sector. This year has yielded
two world assemblies that provided useful insights into global energy
futures. The Fifteenth Congress of the World Energy Congress in
Madrid and the United Nations Conference on the Environmental and
Development in Rio.

2.2 Fifteenth World Energy Congress

The needs of developing countries was the central issue addressed in
the Madrid declaration emerging from WEC92. Half of the'world's
present population does not have access to commercial eitergy. Many of
the 2.8 billion extra people in the world by 2020 will not have access
to commercial energy. This requires us to focus on the needs of
developing countries. To do this in a sustainable way represents a
new challenge to governments and businesses alike and requires radical



reappraisal of many aspects of energy policy.

It was argued that an increasing standard of living in developing
countries may bring with it some prospect of slowing down population
growth, itself a major engine for greater resource use and
environmental degradation. It also provides better means to care for
the local environment, so often ravaged by the consequences of
poverty.

For the next three decades, or so, there is no prospective global
shortage of energy resources as such. But as yet there is also no
rapidly emerging or revolutionary technical answer to enhance energy
supply or environmental protection. This means that we must face head
on the challenge of the unequal distribution of energy supplies and
the global nature of much environmental detriment with what we've got.

2.3 UNCED

The Canadian government, with multi party support in parliament,
played a leadership role throughout the preparations for UNCED.

UNCED was to proclaim a new world order based on a global vision of
sustainable development. It was to be the culmination of an extensive
and complex process of UN sanctioned negotiations. The objective was
to reconcile an emerging Global Environmental Ethic with a long
standing and unrealized Global Development Imperative. Like most
negotiations, the core issues turn out to be "Who pays how much to
whom and who is accountable?"

In terms of the aspiration of this global environmental summit, the
UNCED process has failed, to date, to resolve these overarching
issues. On another level, however, it has already succeeded. As
Peter de Janos of IIASA notes "UNCED has succeeded in forcing
institutions, including industry and governments, to take stock of
their knowledge - and lack of it - of the forces reshaping societies
and their relationship with the natural world."

Prime Minister, Brian Mulroney set the stage for Canada's
participation in UNCED with a declaration made in Ottawa in June 1 in
which he outlined a five-point plan which included the promotion by
all countries of a green plan, a commitment to implement the Canadian
Green Plan, a commitment to signing and ratification within the
calender year and "quick start" implementation of the Climate Change
Convention and Biodiversity Convention, a proposal that early
agreement be reached by rich countries on the provision of new and
additional funds for the world's poorer countries, and support for the
creation of an Earth Charter to mark the' fiftieth anniversary of the
UN. The Prime Minister's commitments were further strengthened by his
interventions in Rio de Janerio and by specific commitments made by
Environment Minister Charest re implementation of the Climate Change
Convention. Canada's adherence to this convention and this country's
commitment to stabilization of carbon dioxide and other greenhouse gas
emissions at their 1990 levels by the year 2000 could be a focal point



for the application of Economic Instruments to the management of
environmental stress associated with the Canadian Energy Sector.

It is therefore interesting to note that while world carbon emissions
from fossil energy use increased slightly (0.4%) between 1991 and
1992, Canada's declined by the same amount. (See tables from 1991
'Carbon Dioxide Fact Sheet' John H. Walsh.) The world's emissions of
carbon from oil are greater than those from coal while carbon derived
from natural gas is much less. Canada accounts for 2.1% (1991) of the
world's fossil fuel carbon loadings with an even higher proportion
derived from oil, followed by natural gas and coal. The fact that
Canada's per capita emissions (4.5 tonnes C/person/year (1991)) is
four times world per capita emissions from the three fossil fuels (1.1
tonnes C/person/year, (1991)) is sometimes cited as justification for
immediate and dramatic action to curtail carbon loadings.

2.4 Energy Intensity, Competitiveness and Energy Efficiency

The aforementioned comparison of world and Canadian per capita carbon
ratios supports the same misinterpretation as the international
energy/GDP comparison. Both miscast Canada as a profligate consumer of
energy. Canada is not only a net exporter of energy per se but also
of energy-intensive goods and services. This is indicative of
Canada's comparative advantage in energy availability and costs.

A country which enjoys relatively low energy costs will be inclined
towards energy intensive industries to make the greatest use of its
comparative advantage in that important factor of production. The
result is an efficient national and international allocation of
resources, where goods are being produced where they can be at the
lowest costs.

The terms "energy intensive" and "energy efficiency" mean quite
different things. Energy intensity measures energy use per capita or
per unit of economic output. Quite often, this term refers to the
prevalence of energy consuming activities in an economy. As such, it
provides a useful indicator.of the proportion of energy intensive
goods that are produced by a country. For example, low energy
intensity figures for a country may mask a highly labour-intensive
industrial structure where energy is being used inefficiently;
alternatively, high energy intensive figures may well occur in
situations where energy is, in fact, being used efficiently for
activities that are usually characterized as being energy intensive.

The Canadian Energy Research Institute study, [International
Comparisons Interpreting the Energy/GDP Ratio] helps to explain the
basis of this misperception. A number of-measures are available for
comparisons of energy use across countries, but such comparisons
generally focus on the Energy/GDP ratio which measures,the amount of
energy used per dollar of (aggregate) output produced. -This study
shows that differences in the relative ratios and in Energy/GDP
ranking are due to differences in the underlying factors, not to
inefficient use of energy in some countries relative to others. On
the basis of a detailed examination of this ratio, the report



concludes that it is a poor comparative measure of energy intensity
and that it does not measure energy efficiency at all. Variations in
Energy/GDP ratios across countries are consistent with economically
efficient decisions being made in each of the countries. The
differences in the Energy/GDP ratios can be explained in terms of
differing energy endowments, economic conditions, and energy
requirements.

2.5 Priorizing the Environmental Agenda

As part of its 1990 Green Plan initiative, the government of Canada
reaffirmed its commitment to stabilize emissions of carbon dioxide and
other green house gases at 1990 levels. Quantitative environmental
targets, such as these, imply that priorities have been assigned to
these problems. Is there a framework to establish environmental
priorities for Canadian energy industry? If so, many stakeholders are
not aware of it. Before deciding on the appropriateness of applying
specific economic instruments, we must decide what it is that we are
trying to accomplish.

If the previous section is correct, presumably we are not trying to
negate a Canadian comparative advantage; rather we should strive to
enhance that advantage through energy efficiency.

Establishing environmental priorities for the Canadian energy industry
is a complex process that requires inter-disciplinary analysis,
including science and economics, to inform the political process of
reconciling competing stakeholder interests. A broad range of
analytical techniques should be used. Two are suggested here.

(1) Comparative Risk Assessment

Risk Assessment typically considers health as well as ecological
effects. In establishing priorities amongst a rapidly growing
environmental agenda for the Canadian Energy Industry, the effects on
human health of workers and the public should be given a heavy weight.
This has certainly been the case in the Canadian Nuclear Industry.
Risk Assessment techniques have been successfully applied in other
jurisdictions. In the USA the Environmental Protection Agency has
undertaken two major studies, which we commend to your attention.
"Reducing Risk: Setting Priorities and Strategies for Environmental
Protection @ Sept. 1990" and "Unfinished Business: A Comparative
Assessment of Environmental Problems § Feb. 1987".

(2) MARKAL Model

Another useful tool that has been applied' in Canada and in other OECD
countries to analyze energy induced environmental problems is the
Markal Model.

It is a technology based model which provides a coherent, long-term
analysis of provincial or national energy systems, including the
production, transformation and consumption of energy. It includes a
dissaggregated description of each important technology. It computes a



coherent, competitive equilibrium over a selected period of time to
balance the energy budget at a minimum overall cost while meeting
environmental requirements (see for example, "Carbon Dioxide Control
in Quebec and Ontario: A System Analysis Using MARKAL; R. Loulou, et.
all., GERAD Ecole des Hautes Etudes Commerciales - McGill.11)

The reason for bringing these models to your attention is to emphasize
the importance of making explicit and ranking what we should do first
in managing the environmental stresses associated with a prosperous
Canadian economy.

3.0 ECONOMIC INSTRUMENTS

One of the clearest expositions of the relative merits of Economic
Instruments is set out by David Pearce in his thought-provoking
article Economics and the Global Environmental Challenge. Millennium:
Journal of International Studies, 19:3 65-87, Winter 1990. He suggests
that there are only three possible routes to achieving internationally
agreed global environmental targets.

(1) Command-and-control - pollution standards are set, and
polluters are simply required to achieve that standard;

(2) Pollution taxes - polluters are taxed according to the level
of emissions they produce;

(3) Tradeable permits - polluters are given permits to pollute
up to the standard, but with the option of buying and selling permits
in the market place.

Two and three (above), are market based economic instruments.

Pearce goes on to characterize these routes as follows:

"Pollution taxes involve: altering the prices faced by industry and,
though these increases in industry's cost, the prices faced by
consumers as well; or taxing consumers directly on the consumption of
a polluting commodity. Tradeable permits operate through quantities,
by allowing polluters to switch between sources of pollution provided
they honour an overall target quality of the environment. Command-
and-control approaches, on the other hand, do not make use of the
market at all."

Pearce favours an international approach to setting environmental
goals on global aspects of the environmental impact of energy use.
But even responding to national priorities, various combinations of
these three approaches will be appropriate. The CNA has preference for
the use of market sensitive economic instruments, non-tax over tax
instruments, with recourse to Command-and-Control only as a last
resort.

The experience of the Canadian Nuclear Industry has, however, been
almost exclusively with the Command-and-Control Model. However, the
saving grace of this regulation has been that the Atomic Energy
Control Board has set limits or goals, and not prescribed specific



responses so that this approach has shared with market linked economic
instruments the characteristic of calling out improvements in
technology.

The CNA does have concerns relating to recent policy changes by the
federal government to assess all of the costs of federal regulation.
This was done despite a recommendation of the Neilson Report on
Government Efficiency that the appropriate model for costing out the
cost of the regulatory process was for the general taxpayer to pay
most of the cost since it is the general taxpayer who receives all of
the benefits of regulation, and not the industry affected.

Imposition of cost recovery amounts to a new tax only on those parts
of the energy industry which are federally regulated, and the greater
the degree of federal regulatory activity, the greater the tax.

4.0 REGULATION OF THE CANADIAN NUCLEAR INDUSTRY

Unlike most other forms of human activity, the nuclear industry is a
creation of the 20th Century; it has no analogues from earlier times.
The nuclear industry has had to invent itself from scratch, from the
finding of uranium bearing ore, to the extraction of radium and
uranium from the ores, the development of reactors to produce
electricity, and the application and development of isotopes and other
materials to improve health care and industrial processes. At the
same time, because of the nature of its products, the nuclear industry
has always had to act to deal with its waste products, to control them
as much as possible. From start to finish, throughout the fuel cycle,
the nuclear industry has always been responsible for its waste.

This "closed looped system" of dealing with nuclear activities and its
by-products from the beginning has been embedded into the way in which
the industry works. It has not been able to dump its waste products
at its convenience. In other words, the nuclear industry did not have
bad habits to unlearn with respect to our new understanding or
restricting environmental impacts. Put in terms that we can all
understand, if each of us in this room were to get all of our entire
lifetime's consumption of electricity from nuclear energy, we would
each be personally responsible for a volume of radioactive waste in
used fuel approximately equal to the size of a golf ball.

A characteristic of this century is that our knowledge of biologic
systems has grown sufficiently that we now have a better picture of
just what damage our wastes can do, not just to ourselves but also to
our ecosystems. We have learned, comparatively recently in human
history, that just throwing out the trash is not very good for Mother
Nature, and unlike nutshells discarded by squirrels, our wastes, which
often do not break down very easily, are in many cases toxic to living
things including ourselves.

From the very beginning of the commercial nuclear industry in Canada,



the whole of the nuclear fuel cycle was firmly regulated and
controlled by the Atomic Energy Control Board.

Canada has been a world leader and innovator with respect to the
regulation of nuclear activities. Canada had the very first civilian
regulatory agency in the world with the creation of the Atomic Energy
Control Board in 1946. In line with clear directives from Federal
Minister of Industry C D . Howe, the AECB has always focused attention
on waste materials and their health and safety implications.

The AECB adopted a highly successful strategy of specifying clear
limits on emissions and then requiring the users of nuclear materials
to develop strategies to respect those guidelines. As an economic
model, this example is worth consideration by the Committee. For it
permitted techniques to be developed by the industry, which met the
requirements of the regulator as well as those of the industry. In
contrast to command and control systems, which depend upon the
regulator as the chief scientist and engineer, the system of
prescriptive goals and implementation by industry as developed by the
AECB is an exception to the dreary failures of command and control
systems. It has also been a highly successful model, which bears
further examination by this Committee.

CONCLUSIONS

1. At the present time, there is considerable confusion over the
environmental goals the Canadian Energy Industry is expected to meet.
There is as yet no agreement under the federal Green Plan with the
Provinces, which have most of the responsibility in this area. As a
result, we do not know the status of the Green Plan recommendations.
Generally speaking, there has been a lack of involvement of the energy
industry in those federal-provincial discussions. Given Canada's
reliance on energy intensive industries, involvement of the energy
industry is essential for the success of the Green Plan, while
maintaining a healthy Canadian Economy.

2. The purpose of the Green Plan is to purchase a product - a clean
environment. Despite capturing some improvement in economic
efficiency through improved energy efficiency, our usual goods will
cost more in return for a cleaner environment. With respect to
economic costs, there are a number of questions that have yet to be
addressed in a satisfactory way. How expensive will it -be to the
economy, and how will it impact on our ability to earn our way in the
world? How will Canada survive economically when energy intensity is
one of the competitive advantages on which we have based a good
portion of the economy? These questions have not yet been addressed
in a satisfactory way.

3. Competitiveness and effectiveness take on a particular importance
as design criteria for programs to manage Global Environmental Impact
of energy use (e.g. ozone depletion and global warming)• The
developed world must shoulder most of the costs but many of the
remedial actions should take place in the reconstruction of formerly



centrally planned economies and the developing world. The
demonstration and transfer of appropriate technologies to these
economies is likely to yield the most development from the least
emissions.

4. When looking at the techniques to reduce pollution from energy
activity, we prefer economic instruments to traditional command-and-
control techniques. If command-and-control is to be the way of the
future, we suggest the model of the Atomic Energy Control Board,
because it avoided many of the mistakes taken by traditional command-
and-control regulators. It is always preferable to have clear targets
set and let industry work out how they are met. Command-and-control
regulation has value to the industry when it is permissable and
enabling, not when it is merely prohibitive. Economic instruments, on
the other hand', provide incentives to all the participants in the
marketplace, requiring they take appropriate action. Necessarily,
some industries will be by-passed or stagnate while others will grow
in importance and still others will start up. This use of economic
instruments does not mean that we shall be able to avoid economic
dislocations that will inevitably take place. What they do promise is
an effective way of making hard decisions as effectively and
dispassionately as possible.
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Increase -1992 over 1991:0.4%.
World per capita emissions from the three fossil fuels: 1.1 tonnes C/person/year (1991).
The world's emissions of carbon fromoil are sanevrf^greater than tlwse from cod; carbon derived
from natural gas is much less.
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Oil is the largest contributor to carbon emissions in Canada by a wide rnargin followed by natural
gas.
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The Top Ten
Lifetime World Power Reactor Performance to March 31,1992*
from among 354 reactors over 150 MW
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Unit (in-service date)

Emsland (4/88)

Point Lepreau (9/82)

Neckar 2 (1/89)

Paks 4 (8/87)

Grohnde (9/84)

Pickering 8 (W6)

Pickering 7 (u/84)

Bruce 5 (12/84)
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Tihange 3 (6/85) /

Type
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PWR
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CANDU

CANDU

CANDU
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PWR
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Factor %f

91.9

91.3

88.0

87.4

87.4

87.1

86.9

86.7

86.7

86.1


