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The Standing Committee on Environment has the

honour to present its

EIGHTH REPORT

In accordance with Standing Order 108(2), the Standing Committee on Environment
undertook a study of the environment and the future.
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PREFACE

In response to the urgent environmental crisis facing the earth, Canada’s first Parliamentary
committee dedicated to environmental issues was struck during the 34th Parliament. The House of
Commons Standing Committee on Environment held its first meeting in April 1989, at which time
the Honourable David MacDonald, M.P, PC. was elected Chairperson. Since then, the Members of
this Committee have worked to develop and apply the concept of sustainable development, to
stimulate the dissemination of vital information on environmental issues, and to guide the
Government of Canada with recommendations directed at improved environmental performance
in Canada as well as enhanced international leadership.

This volume contains the text of each of the Committee’s major reports and the Government’s
responses to them. It is intended to provide a record of the Environment Committee in this
Parliament — to make available to members of the public, as well as public and private sector
policy-makers and Parliamentarians, the materials the Committee has gathered and produced in
the more than four years of its life. The information we have compiled in areas of climate change,
ozone depletion, acid rain, federal-provincial issues, and emerging international obligations, is
virtually all as current today as it was when our reports were issued. Our recommendations, some
of which have been acted upon, remain important guides for government action. In order to make
all of this information available in one text, the Appendices of the reports, including witness lists,
have not been included. Also, the compilation is available in both official languages, but they have
been bound separately.

In addition to compiling the reports of the Committee in this Parliament, we have added a brief
new report. This report contains the results of two round-table sessions, convened in May 1993, on
the future of the environment. At these two sessions, the Environment Committee sought the
advice of five distinguished environmentalists: The Honourable John Fraser, Speaker of the House
of Commons; Maurice Strong, Secretary General of the Earth Summit and now Chairman and
Chief Executive Officer of Ontario Hydro; Jim MacNeill, Secretary General of the Brundtland
Commission, Senior Advisor to the Secretary General of the Earth Summit, and Senior Fellow at
the Institute for Research on Public Policy; Arthur Campeau, Ambassador for Environment and
Sustainable Development; and Alan Emery, Director of the Canadian Museum of Nature. It is the
hope of the Members that this brief report will provide some useful suggestions to our successors
inthe next Parliament, as well as to other Canadians working in sustainable development, as to the
next crucial issues which will need to be tackled.

Our round-table sessions, which were extremely useful for Members, also provided a certain
symmetry to the work of this Committee. When we embarked on our course in 1989, we began with
three briefings on major issues affecting the environment, hearing from Jim MacNeill, Senior
Fellow atthe Institute for Research on Public Policy, Dr. Peter Pearce of the Faculty of Forestry atthe
University of British Columbia and Dr. Kenneth Hare, Chancellor at Trent University. Their testimony
formed the substantive foundation for our work, and helped us identify the primary areas in which
the Committee’s work could contribute to the transition to sustainable development.

During its more than four years, the Committee’s work included hearings on Environment
Caqada's Estima}tes, as well as Order-in-Council appointments. At various times, three
Environment Ministers appeared: Lucien Bouchard, Robert de Cotret and Jean Charest. We



considered the Canadian Environmental Assessment Act and Bill C-22 which amended it, and met
on the James Bay Northern Quebec Agreement. In October 1989 the Committee travelled to
Washington to discuss acid rain with a number of United States Congressmen, and three Members
attended the International Conference on Pollution of the Seas, in Copenhagen, Denmark. Several
Members of the Committee participated in the Second World Climate Conference in Geneva in
November 1990, as part of the official Canadian delegation. In May 1991, five Members travelled to
Quebec City to discuss the clean-up of the St. Lawrence Basin and the Great Lakes with four
Congressional colleagues from the U.S.A. Five Members travelled to Vancouver in March 1990 for
the Globe 90 Conference, an environmental industry trade fair, and several Members attended
Globe 92.

Aside from the Committee’s major studies, we also considered the following environmental
issues and programs: development in the Arctic National Wildlife Refuge in Alaska; transboundary
toxic air pollution; old growth forests; the Greening the Hill program; Newfoundland’s off-shore
fishery; environment and economy; the environmental assessment review process; the United
Nations Development Program’s Human Development Report, and Canada’s Green Plan. The
Committee had meetings with representatives and officials of other governments, including the
United States, Australia, Norway, the Netherlands, Sweden and the United Nations.

The Committee launched its first major study, on global warming and climate change, in
October 1989. After more than 120 meetings, we produced three reports in the series Our
Changing Atmosphere: the first, Deadly Releases: CFCs was tabled in June 1990; our interim
report on global warming, No Time to Lose: The Challenge of Global Warming, was released in
October 1990; and in March 1991 our final report on global warming — Out of Balance: The Risks of
Irreversible Climate Change — was tabled in the House of Commons. These reports were the
product of extensive hearings, and resulted in the most comprehensive study of these issues by
elected officials to date. Evidence on global warming was taken from more than 100 witnesses,
and over 100 written submissions were received.

In September 1991, the Committee commenced its timely study of Canada’s constitutional
division of powers over the environment, which resulted in the report entitled Environment and the
Constitution, which was presented to the Special Joint Committee on a Renewed Canada in
February 1992, and which was tabled in its final form in March 1992. The Report's 15
recommendations were not only addressed to the Government of Canada’s package of
constitutional proposals, Shaping Canada’s Future Together, but also to Canada’s continuing
division of powers, and they remain relevant and compelling as guides for improving Canada’s
framework for governing in the area of the environment.

In April 1992, a one-day forum on ozone depletion was held, of which a video was produced
for distribution, and in June 1992 a report, Ozone Depletion: Acting Responsibly, was released.
Also in June 1992, the Subcommittee on Acid Rain travelled to Washington, D.C., and the resulting
report, entitied From Word's to Action, was tabled in the House in December 1992.

The Committee began its preparations for the United Nations Conference on Environment
and Development (UNCED) in December 1990, with meetings on the preparatory work being done
in the development and environment communities in Canada. Further sessions in May and
November 1991 were held to review the state of voluntary sector and government preparations
with Canadian officials and the Task Force on UNCED. In June 1992, most of the Members of the
Committee attended UNCED at Rio de Janeiro, Brazil, and they contributed in an active and

significant way to the work done there. Wishing to continue that work, the Committee began a
study in November 1992 of the UNCED Conventions and Canada’s follow-up to Rio. The resulting



report, A Global Partnership: Canada and the Conventions of the United Nations Conference on
Environment and Development, was tabled in April 1993. Its 23 recommendations set out the
actions which the Committee views as essential in order for Canada to fulfil its obligations under the
Conventions signed at Rio.

Finally, we would like to express our gratitude to the many individuals and services for their
support and dedication throughout the Parliament; to our Clerks, Research Officers, interpreters,
translators, Publications Service of the House, our witnesses and readers, we say thank you. It has
been an honour and a privilege for us to participate in this rewarding effort. The vision and
commitment of all Committee Members has enabled us to work with a collegial and cooperative
spirit rarely experienced in Parliament. The non-partisan tone of our proceedings is reflected in the
content of this volume. We hope that in the next Parliament this same spirit will prevail so as to
ensure the ultimate success of the move to sustainable development.
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ROUND TABLE — HIGHLIGHTS

This short summary lists some of the insights of the five Canadians who addressed this

Committee — John Fraser, Maurice Strong, Jim MacNeill, Arthur Campeau, and Alan
Emery — providing their views as to the crucial environmental issues which will face our
successors in the 35th Parliament, and indeed, all Canadians. We have briefly identified each key
issue which these witnesses highlighted. We share and support these ideas.

We cannot survive our present course.
Maurice Strong:

| believe that if we continue on our present course, life as we know it will not survive the 21st
century. Indeed our grandchildren, even in this blessed nation, will be experiencing a very
severely deteriorated quality of life if we continue on our present course. (65:35)

Humankind has the responsibility and probably the abirlity to save the globe.

John Fraser:

T!’\e unprecedented responsibility of the human family today is to protect and restore the
biosphere and to provide for the basic needs of all the peoples of this earth. (65:5)

Alan Emery:

ltis no longer nature itself that is managing the biosphere, it is we, a single species, who are
managing it. (67:22).

Our security is at stake, and we have not recognized it yet.

Maurice Strong:

Qur security, | would contend, Mr. Chairman, is at stake more today in the dangers we face to
life on earth itself than it has ever been from any of the other traditional military threats we have
faced. We have to respond in the same manner. There is no question that the resources are
available if our priorities are reordered to make them available. (65:12)

Arthur Campeau:

My concern was our apparent inability as a species properly to internalize, to understand the
significance of the incremental changes that our scientists are recording that are as plain as
those other threats to our security that our senses do allow us to perceive. Our species, as a
species, does not yet appear to have evolved the ability to internalize this information and to
act with the kind of gravity and urgency that it requires. (65:45)



Although our scientific understanding is incomplete, there are some unexpected and
crucial warning bells sounding, such as reduced biodiversity, coral bleaching and
disappearing amphibian populations.

Alan Emery:

At this point science is so poorly informed that we can’t even tell for sure, within a factor of 10,
how many species there are, let alone what they do. We can describe the ecology and
behaviour of maybe 1% of the species on this planet. We can give you a name for 5%.
(...) We don't really have good predictive models. Even our best models, the resource
management models for single species, fisheries for instance, are really relatively unreliable.
(67:18)

The rate of loss of species today is approximately the equivalent of what it was during the time
when the dinosaurs vanished from the face of the earth. (67:21)

What we need is a revolution in our thinking.
John Fraser:

Ofcourse the revolution required of us all is a revolution in our thinking. To change our thinking

we mustembark on a journey of collective learning, and to do this by education in its broadest
sense. (65:6)

Alan Emery:

I submit to you that the decision-makers of tomorrow are the children of today (. . .) You have
to teach them the values of the biosphere. You have to present them with correct attitudes.
(- . .) The more of an effect that we have on our kids, the more of an effect we will have on the
future of the planet. (67:32)

Canadians have a special responsibility to the world.
Maurice Strong:

There's another sense in which Canadians cannot absolve themselves from a special
responsibility, | would contend, because we occupy one of the largest pieces of the world
environment. Canadians individually, with our modest population in relation to the size of our
country, really have stewardship on a per capita basis of more of the world’s environment than
almost any other people. (65:26)

A major reordering of our economy is necessary.
Maurice Strong:

We simply cannot survive the pathway we are on. And we are not going to change it by little
shifts in development assistance policy, or even environment policy. We're only going to do it
through fundamental economic change. (65:44)

There are literally billions of dollars now at work in our economy and in government budgets
that are de facto subsidizing activities that are environmentally unsound and unsustainable. In

fact, a portion of the moneys being misallocated towards unsustainable practices would
finance Agenda 21. (65:38)



Arthur Campeau:

Yes, there will be sectors that will be impacted on. The challenge for us is to identify those
sectors and design the kinds of programs to retrain, to ensure that these menand womenwho
are an important part of our society, who must be part of the. efforts, are afforded the
opportunity of making a meaningful and lasting contribution to the development of this
economy. (65:27)

Jim MacNeill:

Consumption is now growing at a very rapid rate. Mainly in the North, unfortunately, we could
increase our productivity without increasing the consumption of resources, but we're not
doing that. (67:15)

Canada must fulfil its international obligations.

Jim MacNeill identified the following concrete steps that must be taken in the transition to
sustainable development:

— the UNCED Conventions need to be strengthened: targets and timetables should be
added to the Convention on Climate Change; and international measures to strengthen
the Biodiversity Convention should also be pursued; (67:11)

— domestically, we need a program, involving the provinces, which sets out clearly and
precisely how we will achieve stabilization of carbon dioxide emissions at 1990 levels by
the year 2000; (67:12) :

— we should become the first of the nations in the world to achieve the Brundtland
Commission’s target of protecting 12% of our surface; (67:12)

— there is a need to quick start Agenda 21, domestically and in developing countries.
(67:13), in particular by developing a national Agenda 21, a task which could be
delegated to the National Round Table on Environment and the Economy; (67:13) and

— we should evaluate the way we raise and spend money: in particular, “our current
systems of incentives”. (67:14)

Referring to the Committee’s report on UNCED and Canada’s follow-up, A Global
Partnership, Maurice Strong told the Committee:

If this government were to follow your recommendations, there is no question that Canada

would clearly continue to be up front in its leadership in respect of the issues dealt with by the
Earth Summit. (65:7) .

There is also this suggestion from Maurice Strong:

There is no question that the UN will in fact be an instrument for reflecting, coordinating, and
indeed fostering the responses of governments and people. (. . .) | think that this instrument
can be made to work, but within a United Nations that very, very badly needs a strong

refurbishing and revitalization and a recommitment of the nations to itas it approaches its 50th
anniversary. (65:40-41)



Political and policy reform is necessary to the transition to sustainable development.

Jim MacNeill:

Although we are in an environmental recession, we are going into another environmental
upturn, in another two or three years, depending on the economy, the time could well be ripe
for action. (. ..) It would be nice if, before that, you and your colleagues in other parliaments
will have figured out ways and means to package these proposals in ways that make them
politically attractive. (67:16)

[Can] you and your colleagues in other countries find ways to package these urgently needed
reforms in ways that make sense politically, that make them political winners? (67:16)

...We've given very little attention to how we might package some of these proposals in ways
that make them appear politically attractive. Some work is going on in that regard at some
institutes with which | am familiar in Europe. In Germany there is a debate on how it might be
possible gradually to shift the basis of the tax system from its current focus on what | call public
goods — ie. income, job creating, investment and savings — to public bads — pollution,
resource depletion and certain high-impact products. (67:29)



TOWARDS A SUSTAINABLE FUTURE

THE ENVIRONMENTAL CRISIS

The changes that humankind has wrought on the planet Earth have begun to threaten our
own quality of life, the survival of the other species with whom we share the biosphere, and may
ultimately threaten our very survival. The Members of the House of Commons Standing Committee
on Environment, having devoted themselves to the study of a significant number of major
environmental issues during this Parliament, are concerned that Canadians, and others around the
world, have not yet sufficiently realized that the way we live and behave affects the natural
environment, nor the extent to which we will have to change in order to reverse the devastating
trends which have already been set in place.

A. The State of the Earth

Lester B. Brown, president of the Worldwatch Institute, recently mused that anyone who
regularly reads the financial papers or business weeklies would conclude that the world is in
reasonably good shape and that long-term economic trends are promising.

Yet on the environmental front, the situation could hardly be worse. (. . .) Every major indicator
shows a deterioration in natural systems: forests are shrinking, deserts are expanding,
croplands are losing topsoil, the stratospheric ozone layer continues to thin, greenhouse gases
are accumulating, the number of plant and animal species is diminishing, air pollution has

reached health-threatening levels in hundreds of cities, and damage from acid rain can be seen
on every continent.!

Maurice Strong, when asked by the Environment Committee to offer his perception of the
world of tomorrow, stated:

| believe that if we continue on our present course, life as we know it will not survive the 21st
century. Indeed our grandchildren, even in this blessed nation, will be experiencing a very
severely deteriorated quality of life if we continue on our present course. (65:35) Mr. Chairman,

the present course we are on is like a cancer headed for terminality. We simply cannot survive the
pathway we are on. (65:44)

In a very similar tone, Alan Emery, told the Committee that the biological indicators of the
planet are already exhibiting the tell-tale signs of severe ecological mismanagement.

Biodiversity is really a bellwether. It's kind of an index for the overall health of the planet. When it
falls, we are accumulating ills; when it rises, we are doing well(. . .) in times of stress biodiversity
falls. In extreme situations the mismanagement of biodiversity can cause and has caused major
local problems, such as(. . .) the current sub-Saharan agricultural failures, and similar collapses
due to over-exploitation(. . .)

33 Lester R. Brown, “Economics Versus Ecology: Two Contrasting Views of the World”, Ecodecision, June 1992, p. 19-22,



It is indeed possible that a runaway decline in biodiversity can be started by human activities.
(.. .) the rate of loss of species today is approximately the equivalent of what it was during the
time when the dinosaurs vanished from the face of the earth. (67:21)

Figure 1

Percent of Tropical Forest Species Likely to be Sentenced
to Extinction in Coming Decades *

40

Current Rate of
— Forest Loss
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Rate of Loss
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Figure 1: Tropical forests contain at least 50% of the world’s species. Known species-area relationships enable one to
reasonably estimate species loss. At least 10% of tropical forest species will be lost by 2025 AD at the present rate
of forest cutting, more than 20% if cutting is doubled.

The indivisibility of the environment from the economy is underlined by the economic
repercussions of the ecological disasters that have struck with increasing intensity around the
world in recent years. Jim MacNeill mentioned the famines in Africa, the oil spill off the Shetland
Islands, and the collapse of fisheries — all of which have had disastrous economic consequences
for those affected by them. He reminded us that the economic loss occasioned by environmental
degradation should not surprise us, nor should the link between our economic policies and
continued environmental destruction.

Beginning with Our Common Future, report after report has established that current fiscal, tax,
and sectoral policies are the principal culprits behind the dismal trends. (67:14)

*

Figure provided by the Canadian Museum of Nature.
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Jim MacNeill pointed out that although most environmental policy recommendations made after
the release of the Brundtland Report have made economic sense, they have not been
implemented.

B. Over-population

At the Earth Summit, the acrimony between rich and poor nations clearly identified the two
overarching problems facing humanity, excessive consumptionin the “North” and over-population
and deprivation in the “South”. In essence all other problems, ozone depletion, climate change,
species extinction, desertification, are but symptoms of this greater malaise.

During the past 10,000 years, the world’s human population slowly increased in number to
approximately 500 million by 1000 A.D. The population doubled by 1800, doubled again during the
following century, and is now approaching 6 billion. A cautious medium projection suggests that
there will be more than 8 billion people by 2030 and that population stabilization will be eventually
achieved at about 10 billion.2 A World Bank projection indicates that the plateau level will not be
less than 12.4 billion; while Nafis Sadik, Director of the United Nations Population Fund, believes:
“the world could be headed toward an eventual total of 14 billion.”® At this point stability will not
have been achieved through human enlightenment, but rather by the harsh realities of nature, a
population increasingly affected by famine and disease. The scientific advances in medicine and
agriculture that enabled this population explosion can not be sustained.

Billions of people are mired in desperate poverty. For these people, concern for the
environment takes a very distant back seat to the problem of where the next meal is coming from.
People are understandably reluctant to sit still and starve. Martin Holdgate, Director General of the
World Conservation Union, said:

Now, as in the past, if populations deplete their environmental resources regularly and over
significant areas, they are likely to migrate, and finding a frontier here or a different government
there is unlikely to deter them. As an increasing number of people come up against
environmental limits, real threats to the peace and stability of nations will arise.?

Maurice Strong forewarned the Committee:

Our security (. . .) is at stake more today in the dangers we face to life on earth itself than it has
ever been from any of the other traditional military threats we have faced. (65:12)

C. Over-consumption

Many inhabitants of developed nations view the teeming billions of the Third World as an
immediate threat to the environment and their way of life. Accordingly, it comes as a great surprise
to learn that the populations of the “North” place a far greater burden on the environment. It has
been roughly estimated that a Canadian baby over its lifetime will consume 70 times more of the

2 Martin Holdgate, “The Environment of Tomorrow”, Environment, Vol. 33, 1991, p. 14-20 and 40-42.

3 Robert McNamara, “The Population Explosion”, The Futurist, Nov./Dec. 1992, p. 9-13.

4 Martin W. Holdgate (1991).
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world’s resources than will a child born in Bangladesh.® As witnessed at Rio, the developing world
is adamant that the immediate threat is not over-population but rather the failure of rich nations to
equitably share the world’s resources. On the other hand, it must be realized that if the
consumption levels of the “South” were to approach those of the “North”, the world's resources
would be depleted within but a few decades.

Over the twenty year period of 1970 to 1990, world industrial output grew by nearly 100%, or
an average increase of 5% per annum.® In contrast, world population in 1991 was climbing at a rate
of 1.7%.7 Although our rate of population growth is very serious, the rate at which we are depleting
our natural and nonrenewable resources and polluting our environment is even more alarming.
The populations of wealthy nations have a negative impact on their environment primarily through
their consumption activities and affluent lifestyles. These directly consume natural resources,
generate wastes, produce polluting emissions, and occupy valuable land.

The consequences of massive and ever-increasing consumption can clearly be seen in the
effect developed countries have on the world’s resources. Deposits of minerals and fossil fuels are
being drawn down. There is no plan and no sufficient capital investment program to power the
industrial economy after the fossil fuels are gone. Pollutants are accumulating; their sinks are
overflowing. The chemical composition of the entire global atmosphere is being changed.®

D. Economies out of Balance

Ecologists and economists view the state of the world from intellectual frameworks so distinct
as to provide little or no common ground. Ecologists think in terms of closed cycles, where all
growth processes are limited, confined within the natural parameters of the earth’s ecosystem. The
ecological view holds that continuing the single-minded pursuit of growth will eventually lead to
economic collapse. Only by the restructuring of economic systems in accordance with the
biosphere’s carrying capacity can world economic health be sustained.

Lester Brown points out, that in stark contrast, economists are: “guided largely by economic
theory and indicators, seeing the future more or less as an extrapolation of the recent past.”®
Further, there is strong faith that scientific advances and new technologies will continually push
back the limits to growth. From this point-of-view there is little reason to be concerned about natural
constraints on human economic activity. Indeed, it is rare for an economic text to mention the

2 David Suzuki, “Mother Earth Must See a Drop in Consumption”, Guelph Mercury, 5 April 19983, p. AS.
6 Donella Meadows et al., Beyond the Limits, Chelsea Green Publishing Co., Vermont, 1992, p. 37.

7 Ibid, p.23.

8  Ibid,, p.99.

9 Brown (1992)
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principle of carrying capacity which is so basic to ecology. Unfortunately this view prevails in the
worlds of industry and finance, and in national governments and international development
agencies. 0

Why are the economic indicators so encouraging? The principal reason is that national
accounting systems omit entirely the environmental debts the world is incurring. The result is a
disguised form of deficit financing. We are consuming our natural capital at an alarming rate. This
problem was most aptly defined when one of the world’s few environmentally-minded economists,
Herman Daly, remarked: “There is something fundamentally wrong in treating the Earth as if it were
a business in liquidation.”

The general failure of governments to honestly integrate environmental considerations into
economic decision-making was addressed by Jim MacNeill:

In my view (. . .) [the] environment has for too long been the victim of what | call “Sunday school
politics”: feel-good rhetoric, plant-a-tree ceremonies, save-the-world environmental agencies
established with noble speeches and then marginalized with minimal powers and token budgets
(- . .) token programs to promote soil conservation, and afforestation and energy efficiency. This
is while the real money goes into traditional incentives that promote the opposite: soil erosion,
deforestation, higher levels of fossil fuel production, and consequently, higher levels of air
pollution, acid rain and global warming. (67:7)

. The classic tale of “environmental Sunday school politics”, told by Norman Myers, British
environmentalist and senior fellow of the World Wildlife Fund, warrants recounting as it exemplifies

the complete dissociation between good environmental intentions and the reality of government
actions.

A week in October 1989 began with the leader of a G7 country convening a cabinet meeting on
Monday to announce the national intent to confront global warming forthwith. On Tuesday, the
treasury announced a set oftax breaks in favour of large-size executive cars. On Wednesday, the
Ministry for Transport unveiled a major program to expand the network of motorways. On
Thursday, the government slashed the budget of the Energy Research Office. And on Friday, the
treasury reduced subsidies for better insulation of buildings. 2

THE EARTH SUMMIT

A. The Shortcomings

As stated in the Committee’s report A Global Partnership, the degree to which the United
Nations Conference on Environment and Development (UNCED) can be considered a success will
only be known in time. While apparently a major political success, UNCED failed to recognize and
grapple with the linkage between the world’s environmental crisis and its dominant model of
economic development. Jim MacNeill described the disappointing shortcomings of UNCED:

19 Ibid.

ik Ibid.

12 Norman Myers, “The Question of Linkages in Environment and Development”, BioScience, Vol. 43, 1993, p. 302-310.
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The sad fact is that governments did not commit themselves, individually or collectively, to
implement any concrete measures to reduce catastrophic rates of population growth, or to alter
certain consumption patterns, say in fossil fuels. Nor did governments agree on any measuresto
roll back mass poverty, reduce the debt of poor countries — some voluntary announcements
were made, but no collective agreement to increase poor-country access to rich-country
markets. There is nothing in the conventions on climate change and biodiversity that binds
governments to concrete measures, with targets and timetables, to reduce emissions of carbon
dioxide and other greenhouse gases or to reduce high rates of deforestation or species loss.
(67:10)

So, the sad bottom line is that governments did not agree to implement any measures that would
alter the dismal trends that brought them to Rio.

Our leaders left almost nothing unsaid and almost everything undone. (67:11)

B. The Successes

In spite of its many shortcomings, Maurice Strong and Jim MacNeill assured the Committee
that UNCED had achieved success on a number of fronts. There is no doubt that as an event Rio
was not only historic, it was a political success. It brought together the largest array of world leaders
ever assembled at a summit, it brought forth a new generation of industrial leaders, and signalled
the arrival of NGOs as a real force ininternational diplomacy. UNCED generated great publicity and
raised the level of public awareness. Most important, however, it was the first time such a large
body of world leaders unanimously acknowledged the gravity of the environmental crisis.

Maurice Strong reminded the Committee that agreement was achieved on Agenda 21, the
most comprehensive and far-ranging program of specific actions ever agreed on by the
international community.

Agenda 21 was in fact agreed to by all the governments in the world, 180 of them, word by word,
sentence by sentence, and that gives it a unique political authority. The factthat agreement came
at the level of the heads of state really adds to that authority. (65:9)

Maurice Strong contends that, far from being a drag on the economy, the freeing up of
resources required to implement Agenda 21 will in fact regenerate, revitalize, world economies.
Already a number of countries have undertaken Agenda 21 initiatives. China, for example, has
ordered every single ministry and agency to examine its policies and programs in relation to
Agenda 21.

In addition, the world governments acted on one of the principal institutional
recommendations of UNCED, which was the creation of the United Nations Commission on
Sustainable Development. The Commission’s main tasks are “. . . to ensure the effective follow up
of the Conference, as well as to enhance international cooperation and rationalise the
intergovernmental decision-making capacity for the integration of environmental and development
issues and to examine the progress of the implementation of Agenda 21 at the national, regional,
and international levels, fully guided by the principles of the Rio Declaration on Environment and
Development, in order to achieve sustainable development in all countries.”13

Canada is represented on the Commission by Arthur Campeau, who was elected as a
vice-chairperson, to fill the position allotted to the Western, European, and other countries group.
Arthur Campeau told the Committee that Canada, as a member of the Commission, would be
pursuing the following priorities:

13 UN Document A/C.2/47/L.61, paragraph 2, 1992,
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.. .To ensure the development of national reports and plans, (. . .) ensuring transparency in the
Commission’s work by involving indigenous, business, and scientific groups, as well as the
environmental and development NGOs and all other independent sectors; as well, to provide
impetus for the development of new international law; to build cooperation on forest
management and the conservation and sustainable development of all types of forests; and to
support the work of the UN Conference on High Seas Fishing. (65:18)

Arthur Campeau also described Canada’s domestic institutional response to Rio, the
establishment of Projet de société: Planning for a Sustainable Future. Projet de société had its
roots in the Canadian preparatory process for UNCED, and now acts as a network of partners
within a “multi-stakeholder process” to develop national, sectoral, and community plans for a
sustainable future. Itis the intention of the Projet de société to produce an initial report in June 1993
which will include the following elements: first, a framework for a national sustainability plan that
would not be a government plan but would be seen as a statement of the commitment of all
Canadians to move toward sustainability. Second, there would be information on the process itself,
a process based on voluntary participation, cross-sector consensus-building, and coordination.
The document would identify Canadian positions, commitments, and actions that have been taken
relative to the goals of the Earth Summit and provide a snapshot of work on sustainability being
carried out by national stakeholders and their constituencies, including government, business and
NGOs. Arthur Campeau suggested that the Projet de société may serve as a valuable model to the
Commission on Sustainable Development as the Commission develops its process to monitor the
progress of states in achieving the agreements and commitments of UNCED. (65:19-21)

UNCED lead to two international conventions: The Convention on Biological Diversity and The
United Nations Framework Convention on Climate Change, which, respectively, were signed by 162
and 154 nations. (62:22,36) The conventions were weakened by a lack of targets and timetables.
The success of the conventions will depend upon the extent to which they are implemented and
strengthened. The election of the new Clinton-Gore Administration in the United States has done
much to brighten the prospects for strengthening of the conventions. President Clinton and
Vice-President Gore announced on Earth Day (April 22, 1993) that the United States will sign the
Cpnvention on Biological Diversity, and will move to establish climate change targets and
timetables. Jim MacNeill encouraged the Canadian Government to fully back and support the
United States Government in its new environmental direction.

TOWARD DOMESTIC AND GLOBAL ACTION

A. Immediate Action

The environmental crisis is evident, time appears short; however, clear-cut scientific solutions
are not yet obvious. What must be done? According to a 1990 World Bank article on global
warming: “When confronted with risks which could be menacing, cumulative and irreversible,
uncertainty argues strongly in favour of prudent action and against complacency.”'4 As Jim
MacNeill stated, the necessary first steps for Canada are clear, action must be taken immediately to
put Canada’s “truly advanced environmental rhetoric” into practice.

14 Eric Arrhenius and Thomas Waltz, “The Greenhouse Effect: Implications for Economic Development”, Discussion paper no. 78,

Washington, D.C., World Bank, 1990.
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.. .[fwe are to be credible on this (. . .) we simply have to put our own house in order. In Rio we
confirmed our commitment (. . .) to stabilize carbon dioxide emissions at 1990 levels by the year
2000. (. . .) we need a domestic program involving the provinces, which sets out clearly and
precisely how we will achieve stabilization by 2000, then move beyond it. With only seven years
to go until 2000, we'’ve got to move urgently on that program. (67:12)

As soon as a domestic program is established, Canada should collaborate with like-minded
nations to tighten the provisions of the two conventions signed at UNCED, by pressing for firm
targets and timetables. At Rio, Prime Minister Brian Mulroney announced a number of steps to
quick-start the implementation of sustainable development. (62:13) Itis essential that the post-Rio
momentum on the conventions be maintained and the “quick-start” steps and the Canadian
commitments be carried to completion.

B. Official Development Assistance

At Rio, the leaders of the Third World made the plight of their countries, and what they
perceived to have caused it, abundantly clear. These leaders argued that the real problem of the
global environment is chronic poverty, which has been imposed and aggravated by the economic
dominance of developed countries. They contend these countries grew rich by exploiting the raw
materials of poorer countries and that rich nations continue to consume more than their fair share
of those resources, to control commodity markets in favour of their own terms of trade, and to
depress the growth of the Third World by issuing loans that benefit the lender far more than the
recipient.® -

Whether or not this view is completely justified, it can not be denied that hundreds of millions
of people are mired in hopeless poverty. The desperately impoverished of the world strain the
environmental limits and pose a security threat to developed nations. “We ignore the marginalized
at our collective peril.” (46:13) Obviously itis in our best interests to assist the developing world to
the best of our capacity.

Agenda 21, to which all nations agreed, set 0.7% of Gross National Product (GNP) as the
target for Official Development Assistance (ODA). The Committee finds it lamentable that
Canadian ODA, which in 1992 was only 0.45% of GNP, is dropping even further away from the goal
our leaders agreed to at Rio. On the topic of ODA Maurice Strong stated:

On the financial side, | would have to say nobody’s performance at this stage is very
encouraging; and | can't exclude Canada. We have had some significant reductions in our
foreign assistance. | deeply regret that. | think Canadians will have cause to regret that deeply.
(65:11)

What is needed is a reorientation of our priorities. We've always done that when our security was
threatened. (. . .) Whenthe war came, suddenly we were able to commit vast amounts of money.
Our security was at stake.

Our security, | would contend, Mr. Chairman, is at stake more today. . . (65:12)

15 Holdgate (1991).
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This Committee, in its report A Global Partnership, expressed the belief that the restructuring
of ODAwas, perhaps, as importantas the level of aid going to developing countries. This sentiment
was also expressed by Arthur Campeau:

We no longer talk about humanitarian assistance. Although this looks like humanitarian
assistance, we are in fact talking about an investment into the future for all of us. (. . .) It is not
sufficient to transfer big sums of money to the countries who request it and to consider that we
have reached our objectives solely according to the amounts that we transferred to these
countries.

Whatis important, is the quality of investments that we make into these developing countries. Itis
incumbent upon the developing countries themselves, through national strategies, through a
national plan, to tell us precisely what investment they need, so that we can solve the problems
that they have identified as being their priorities. (65:39)

It is now recognized that the old forms of foreign assistance often supported unsustainable
programs and projects, and contributed to the Third World's crippling foreign debt. Today,
developing nations owe $1.3 trillion (U.S.) to developed nations, requiring annual interest
payments of $200 billion. This immense debt has tremendously negative socioeconomic and
environmental repercussions. For example, it encourages the destruction of tropical forests and
the cultivation of cotton and peanuts to supply revenue-earning cash crops for export to developed
nations. This causes deforestation, decreased food production, soil erosion, and, as in
sub-Saharan Africa, desertification.1®

The past mistakes made in supplying foreign assistance clearly signal the need for wealthy
nations to establish specific criteria, or conditions, for the disbursement of aid. In our report A
Global Partnership a majority of Committee members recommended that the Government of
Canada consider using ODA as an inducement to discourage military spending, and to link ODAto
programs in developing countries that support environmental protection, sustainable
development, and human development (health care, education, population control, and in
particular the empowerment of women through literacy). (62:18)

' The benefits of focusing spending on education and health have been illustrated in one of
India’s poorest states, Kerala. Despite the fact that Kerala has a per capita GNP considerably less
than the Indian average, life expectancy in Kerala is now more than 70 years as compared to 59

years for India as a whole.'” Amartya Sen, professor of economics and philosophy at Harvard
University, asserted:

Such anaccomplishmentinthe face ofvery lowincome and poverty is the result of the expansion

of public education, social epidemiological care, personal medical services and subsidized
nutrition,18

16 Myers (1993).

17 Hazel Henderson, “New Indicators for a Changing World”, Ecodecision, June 1992, p. 60-63.

18 Amartya Sen, “The Economics of Life and Death”, Scientific American, May 1993, p. 40-47.
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Perhaps most remarkable, Kerala's 1951-1961 birth rate of 44 per 1,000 plunged to 20 per 1,000 by
1990. According to Amartya Sen, Kerala’s birth rate is similar to China’s rate of 21 per 1,000, but is
accomplished “without any compulsory birth control policy and without the problem of female
infant mortality.”1°

The pollutants that threaten to perturb global climate, destroy stratospheric ozone, and
accumulate in living systems come overwhelmingly from the developed countries of the Northern
Hemisphere, and their spread imposes extra burdens on the nations experiencing the worst of the
other trends. “Simply put, the poor are in a mess, and the rich are making that mess worse.”20

Arthur Campeau addressed this problem and put forward the concept of “burden sharing”.
That is, when tackling a global problem such as greenhouse gas emissions, to invest in a
developing country “where you can get the biggest bang for the buck”. (65:28) It should be noted
that this Committee, in its report A Global Partnership, suggested that improvements to the
operation of a Chinese coal-fired utility would likely yield far greater reductions in the emission of
gaseous contaminants than would the same expenditure on a relatively modern utility
in Canada. (62:47)

Agenda 21 addresses the need for technology transfer to developing nations. In a general or
universal sense it is held that technology transfer is an essential component for the successful
promotion of sustainable developmentin developing countries. However, one Committee member
questioned the wisdom of transferring environmental technologies to a developing country with
the scientific expertise to develop, produce and market silkkworm missiles. This realization very
effectively underscores the necessity for rich nations to carefully assess and prioritize the
disbursement of their ODA. It also suggests that rich nations may not fully appreciate the extent of
the technical and scientific capabilities of many developing countries. Such a lack of
understanding may lead to an albeit innocent but patronizing position.

Amartya Sen also challenges the assumption that the poor are too destitute to improve their
circumstances; and uses Sri Lanka as a case study. Early in this century Sri Lanka promoted
literacy and schooling programs. In the 1940’s medical services were massively expanded, and in
1942 it started distributing free or subsidized rice to bolster the nutritional intake of undernourished
people. In 1940 the death rate was 20.6 per 1,000, by 1960 it had fallen to 8.6 per 1,000.21 |n 1987
average Sri Lankan life expectancy topped 71 years and the adult literacy rate was 87%.22

The fact that a poor country can achieve improvements in health care and life expectancy that,
in many ways, rival those of wealthier nations has tremendous policy implications. This ability
challenges the often expressed opinion that a developing country can not afford expenditures for
health care and education until it is richer and more financially sound. According to Amartya Sen:

19 Ibid.
20 Holdgate (1991).
21 Sen (1993).

22 Henderson (1992).

18



This view ignores relative cost. Education and health care are labour intensive, as are many ofthe
most effective medical services. These services cost much less in a cheap labour economy then
they doin a wealthier country. So, although a poor country has less to spend on these services, it
also needs to spend less on them.28

Although circumstances will undoubtedly vary from country to country, it is apparent to this
Committee that Canada can best assist Third World nations on the road to sustainable
development by empowering people to help themselves. This can most effectively be achieved
through the alleviation of debt, and the focusing of our ODA on countries that have national action
plans that promote human development (health and education) and that assess and prioritize their
national development goals within the concept of sustainable development.24

C. Reform of the United Nations and the International Funding Agencies

Arthur Campeau noted that the United Nations has for too long been a model of “we the
governments” as opposed to “we the peoples”, as the United Nations Charter declares. Arthur
Campeau told the Committee, the United Nations must adapt to the challenges of the 21st century,
to respond to the legitimate and necessary participation of all sectors of our societies. In essence,
new mechanisms must be developed to democratize the institution, and make it fully accountable
to the peoples of both wealthy and poor nations. The “Rio Way” — transparency, inclusiveness
and accountability — must become a doctrine of the United Nations.

Maurice Strong also noted thatas the United Nations approaches its 50th anniversary it is very
badly in need of strong refurbishing and revitalization, and of a recommitment by member states.
Although Maurice Strong was hopeful about the establishment of the Commission on Sustainable
Development, he expressed concern that its establishment within the structure of the United
Nations might cause it to be held captive to the bureaucracy of the United Nations and the
traditional ways of the New York diplomatic community.

Jim MacNeill expressed reservations about conducting future international negotiations on
the environment within a United Nations forum. The United Nations rule of consensus severely
hinders the development of effective international agreements. It is essentially impossible to get
180 governments to agree to anything but the lowest common denominator. Jim MacNeill
Suggested that future negotiations be shifted into other fora, or in the case of an agreement on

sustainable forestry, to limit the negotiating parties to the 25 forest states that are the custodians of
90% of the world’s forests.

) .The traditional approaches and ways of thinking and doing things must be adjusted both
within the United Nations and within the international funding institutions. Decision-making at all
levels must now be assessed against the linkages between environment and development, and

28 Sen (1993).

24 Theissue of international debt was studied by the Sub-Committee on International Debt of the Standing Committee

on External Affairs and International Trade in 1990. In their report tabled 7 June 1990, the Sub-Committee
emphasized that “[clountries crushed by debt cannot trade more with us or contribute to a healthy global
environment. (...) Immediate action on the debt is imperative. But it must be part of an overall agenda for action on
North-South issues — an agenda which aims to putan end to the unacceptable consequences of mass poverty onthe
threshold of the third millenium.” House of Commons Standing Committee on External Affairs and International

Trade, Securing Our Global Future: Canada’s Stake inthe Unfinished Business of Third World Debt, 7 June 1990, p. 15
and 17.
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against the international goals of sustainable development. While it is one thing to formulate policy
interventions based on sustainable development and linkages, it is another thing to incorporate
these linkages into individual sectors where institutional rivalry has traditionally played down
mutual concerns. According to Norman Myers:

The same applies to the United Nations system with its long-standing jealousies on the part of
major agencies such as FAO and the World Meteorological Organization, leading to an
institutional blockage that has strongly resisted the coordinating and linkages-centred functions
assigned to UNEP?25

The challenge is therefore to modify thinking such that development and the environment are
no longer viewed as separate activities. To facilitate this direction, Jim MacNeill suggested the
resurrection of one of the recommendations for United Nations reform made during UNCED
preparations. It was proposed that the Security Council devote one or two sessions a year to the
environmental threats to peace and security. This would provoke a whole decision-making
process within the United Nations system, and necessitate the preparation of reports and the
consideration of environmental threats to global security across a broad number of sectors.
Getting people thinking about the environment and sustainable development is the first step in the
education process.

Several studies have called upon governments to strengthen the environmental direction,
sensitivity, and capacity of the World Bank, the International Monetary Fund, and the regional
development banks. In particular, the World Bank has been sharply criticized as it exercises
significant policy leadership on the Global Environmental Facility, on other donors and on
developing countries, and because of its lack of environmental sensitivity in lending practices. To
the World Bank’s credit, it has initiated some new reforms; for example, in a recent report the World
Bank recognized the importance of improving the status of women. There is however, concern that
these changes will not be effective unless the reforms are accompanied by a fundamental
commitment to sustainable development and corresponding changes in the bank’s institutional
culture. In regard to the International Monetary Fund, it has, as yet, exhibited few signs of making
the changes necessary to reflect environmental concerns in its decisions.26

ECONOMIC, POLITICAL AND CULTURAL CHANGE

Ultimately, sustainable development will mean placing our economic activities in equilibrium
with the environment, in equilibrium with the planet’s capacity to recycle resources. This goes far
beyond stabilizing our carbon dioxide emissions at 1990 levels by the year 2000, or taking public
transport to work. Sustainable development portends a tremendous change in our economic
activities, political institutions and in our cultural values and attitudes. Placing the economies
of developed nations in balance with nature is a political task every bit, if not more, daunting than
the stabilization of Third World populations.

A. Subsidies

Maurice Strong asserted:

25 Myers (1993).

26 Jim MacNeill et al., Beyond Interdependence, Oxford University Press, New York, 1991, p. 122.
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.. .there are many things we are doing in our fiscal policies, in our subsidy policies, in our
incentive policies, in our various sectoral policies, which run absolutely counter to our broad
rhetorical commitment to sustainable development. They are things that have grown up over the
years for different purposes and have become entrenched in our system. (65:43)

We do need a revolution. We need a revolution in our economic life. (65:36)

According to Jim MacNeill, the 24 OECD countries provide roughly $1 trillion a year in
subsidies, grants, tax write-offs, and incentives in support of energy, agriculture, forestry, fisheries,
and water, industrial and regional developments.

These incentives for the most part tilt the playing field against both the economy and the
environment simultaneously. They are, as I've said several times, economically perverse,
ecologically destructive, and trade distorting, in many cases all at the same time. (67:14)

Maurice Strong pointed out that only a portion of the global funds being misallocated towards
unsustainable practices would be sufficient to finance Agenda 21. (65:38)

In Canada, Jim MacNeill claimed, for every $1 the Canadian Government spends to promote
energy efficiency it spends over $100 in support of the fossil fuel industry, support that encourages
more acid rain and global warming. (67:7) The distance between Canadian rhetoric and action is
epitomized by the fact that federal subsidies for the Hibernia oil project exceed the total six-year
budget allocation for Canada’s Green Plan.

B. Restructuring Government

“Thunderstorms of rhetoric are followed by droughts of inaction.”27 But, how do we turn
words into actions? The challenge is to modify the outlook of governments, of policy makers, so
profoundly that they no longer see environment and development as two separate arenas of
activity. To break the rigidity, a sound start could be made through the introduction of full
environmental cost-accounting in all government sectors. Being a policy intervention of
comprehensive scope, this action would start to generate a wealth of accurate messages
concerning the legitimate use of the environmental resource base that supports the economy.28

The Government of Canada has already recognized the need to integrate environmental
considerations into all decision-making processes. However, there has been little concrete action
in this direction. As a first step we must investigate why full environmental cost-accounting is not
being integrated into decision-making, and then determine what frameworks or mechanisms are
needed to facilitate automatic consideration of the environment.

Perhaps the most obvious problem is the sectoral nature of government departments. In
Canada, as in many nations, the Department of Environment is a very recent addition to the
traditional ministries that manage agriculture, energy, forestry, and other such resource-based
activities. These established ministries may not recognize environmental protection as within their
mandate. In November 1992, the Environment Committee received a written presentation from
Louise Comeau of the Sierra Club, which very astutely addressed this problem:

27 Holdgate (1991).

28 Myers (1993).
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Governments as structured, pose one of the greatest barriers to dealing with our environmental
problems. The traditional structure where individual departments work on behalf of their
“constituencies” is confrontational by nature and has no place in a world focused on sustainable
development.

My recommendation to the Committee is that federally and provincially the most senior
department must be the Department of Sustainable Development. It would be this department'’s
responsibility to oversee all government initiatives and to assess whether they meet the test of
sustainability. First Ministers Conferences on the Economy must be replaced with First Ministers
Conferences on Sustainability. Only then with First Ministers taking an active role can
governments be focused on the real issues of sustainability. (48 Appendix ENVO—-19:11-12)

C. Domestic Policy Reform

A policy measure parallel to full environmental cost-accounting, and achievable more readily,
lies with adjustment of pricing policies to reflect full social costs. Many critically important raw
materials and goods trade at prices that fail to reflect their effects on air, water, and soil. By adjusting
the price of these commodities to internalize their external costs to society we would send a clear
message to the consumer.2°

The Polluter Pays Principle requires polluting firms to pay the full costs of prevention and
control measures, as determined by public authorities. Here, the environmental costs of
development and production are reflected in the prices consumers pay for goods, thereby
inducing the consumer to choose goods whose production, use, and disposal have the least
impact on the environment.2% Although the Polluter Pays Principle was introduced in 1972 by
OECD countries, itis not yet an effective policy for its concept depends upon similar environmental
regulations and enforcement among trading partners.

Economic instruments, such as tradeable emissions permits, hold tremendous promise for
curtailment of abuse to the global commons. They provide incentives for fuel switching and
adoption of energy efficiency measures. In addition, as discussed in A Global Partnership, they
provide mechanisms whereby we could transfer resources to developing countries external to
government accounts and tax systems. (62:46)

Jim MacNeill suggested that the federal government, as Canada’s largest consumer, could
promote new initiatives in the field of energy efficiency by adjustments to its procurement policies.
Rather than “command and regulate”, improvements in the energy efficiency of vehicles, electric
motors, tools and appliances could be achieved if the government simply announced that in 5
years time it would only purchase equipment with a specific energy consumption rating. Regular
tightening of the minimum energy specifications on equipment for procurement would ensure that
energy efficiency becomes industry’s number one research goal.

29 Myers (1993).

30 MacNeill (1991).
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Jim MacNeill presented the Committee with a very novel revenue-neutral tax proposal in
support of sustainable development. In this scheme there is:

.. . agradual shift in the burden of taxation, reducing taxes on income, savings, and investment,
and increasing them on energy and resource use, on polluting emissions to air, land, and water,
and on products with a high environmental impact.3! ;

This tax system would undoubtedly have to be adjusted so as not to cause an increased burden on
lower income groups, or populations living in remote and/or sparsely populated areas. While there
are always formidable political barriers to new taxes, increased public awareness and the
transparent coupling of environmental taxes to decreases elsewhere, should expedite this
revolution in taxation.

The implementation of sustainable development will have a substantive impact on the labour
market, which if not properly managed, could be economically devastating to the country. Arthur
Campeau addressed the issue of jobs:

Yes, there will be sectors that will be impacted on. The challenge for us is to identify those sectors
and design the kinds of programs to retrain, to ensure that these men and women who are an
important part of our society, who must be part of the efforts, are afforded the opportunity of
making a meaningful and lasting contribution to the development of this economy. (65:27)

In the transition from unsustainable to sustainable practices, for example, from mining to mineral
reclamation, society must ensure that the quality of the jobs, the number of jobs, and the pay rates
are equivalent or better than those supplied by unsustainable endeavours.

Jim MacNeill cautioned the Committee that although these political reforms make sense and
are urgently needed, how can they be packaged to make them politically attractive, and in a
democracy, make them vote winners? A reduction in income taxes, a more energy-efficient future,
and new sources of renewable non-polluting energy will undoubtedly attract favour. However, the
transition to sustainable development will significantly alter the way we conduct our lives. While the

preservation of the biosphere depends upon this change, the successful promotion of this
message may indeed be a formidable task.

D. The Challenge of Changing Values

The Honourable John Fraser, Speaker of the House of Commons, addressed the challenge of
change:

- . .the revolution required of us all is a revolution in our thinking. To change our thinking we must
embark on a journey of collective learning, and to do this by education in its broadest sense.

| feel that the anxiety shared by so many citizens about our global conditions provides the
greatest cause of optimism for the future. With all our imperfections we are capable of change
when required, in attitudes, in habits and in prac_:tices. (65:6)

Inasimilar vein, Alan Emery expressed his optimism that, to the benefit of tomorrow, new sets
of values can be instilled in the children of today.

a1 Ibid.
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| submit to you that the decision-makers of tomorrow are the children of today. (. . .)You have to
teach them the values of the biosphere. You have to present them with the correct attitudes. |
don’t know how many of you have children that are still in the age bracket that is highly
impressionable, but | can tell you that those children are now modifying the behaviour of their
parents, and they will continue to do that. The more of an effect that we have on our children, the
more of an effect we will have on the future of the planet. (67:32)

The perception, or fear, of a public indifferent or belligerent to the concept of sustainable
development may be inaccurate. Public opinion polls indicate that Canadians are well informed,
understand the environmental crisis, and want to do something. It is incumbent upon politicians,
upon policy-makers, to see that this “grass-roots” environmentalism is not only encouraged but
empowered. The obstacles to a grass-roots progression towards sustainable development must
be searched out and removed.

Reducing, reusing, recycling and the appropriate management of wastes are essential steps
towards placing human activities in balance with nature. It is unacceptable that millions of tons of
organic yard and kitchen waste are enclosed in plastic bags and entombed in landfills, while vast
quantities of artificial fertilizers must be synthetically manufactured. The Canadian public is deeply
concerned about the thinning ozone layer. The federal government has committed Canada, under
the Montreal Protocol, to the early phase-out of ozone-depleting chemicals, and in March 1992 the
provincial environment ministers gave their assurances that comprehensive “ozone-saving”
regulations would be introduced across Canada by January 1993. Yet, as of May 1993, only five
provinces had enacted regulations governing the recovery, recycling and destruction of these
chemicals which pose such a tremendous environmental threat. These are but a few examples of
where political action fails to facilitate environmental direction.

The solution to our environmental problems, which are growing increasingly grave, does not
lie in science or in technology, but in politics and individual action. Of course we need more and
better science to understand the ecological linkages of the planet, to understand human
behaviour, to improve agriculture, medicine, and forestry. We need new technologies that allow
more efficient use of energy, that produce environmentally-benign products and that use scarce
resources more economically. All of these are necessary, and much more as well. But the lesson of
the recent decades is that scientific understanding and technological capacity are not the limiting
factors. The blockage lies in human perception and the willingness of people to change how they
behave at the individual, group and national levels.

The need for responsible behaviour and individual action was discussed by John Fraser:

What you will discover (. . .) is that changing our impact on the environment is not the result of
wishful thinking, or waiting for someone else to take action for us. Each of us must recognize
what we are responsible for —a federal department, a business, a home, or perhaps a
school — and ask ourselves the question: “What impact does my activity have on the
environment, and how can | lessen that impact?”32

As important as individual action is, it will be the effect of many concerted efforts that ultimately
turns the tide toward sustainable development. “Think globally, act locally” is a familiar phrase;
however, all too often the first steps to advancing local action, an infrastructure or instructive model,
are missing. Just as it is necessary to remove the encumbrances hindering “grass-roots”
environmental efforts, it is also necessary to provide successful working systems for the public to
emulate.

32 John Fraser, Speaker of the House of Commons, Greening The Hill: A Retrospect, Ottawa, 1991, p. (i).
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It was with the dual intent of leading by example and to provide a working model, that the
Speaker of the House of Commons on 12 June 1990 launched “Greening the Hill”. The mandate of
this comprehensive environmental program is to (i) eliminate environmentally harmful policies,
practices and materials, and introduce more appropriate alternatives; (ii) to reduce or eliminate
wasteful practices; and (jii) to raise the environmental awareness of Members of Parliament, their -
staff, and employees of the House of Commons and the Library of Parliament. This extensive plan
has touched every aspect and activity on Parliament Hill, from reducing, reusing and recycling
paper, through composting, improved energy efficiency, alternative transportation fuels,
procurement policies, and grounds maintenance to environmental education initiatives. Appendix
2 describes this truly comprehensive program in greater detail. The House of Commons Standing
Committee on Environment commends the Speaker of the House and his staff for their efforts and
for the creation of a model which will be replicated by other institutions and organizations.

Whether it is on Parliament Hill, in a school, or in a major city, it is exactly this type of program
that is needed to get the momentum started, to get people thinking about their impact on the
environment and about their role in reversing the deterioration. It is up to environmentalists, such
as our distinguished witnesses, and it is up to policy makers such as ourselves, to give this
leadership. We must lead by example, give direction, remove obstacles, and empower the people,
if humanity is to live in enduring harmony with nature.
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APPENDIX A

List of Withesses

Organizations and Individuals Date Issue

House of Commons: Méy 3, 1993 65

The Honourable John A. Fraser,
Speaker of the House of Commons

Ontario Hydro: May 3, 1993 65
Maurice Strong, Chairman and CEO,
(Former Secretary General of the United
Nations Conference on Environment
and Development)

Department of External Affairs and May 3, 1993 65
International Trade:

Arthur Campeau,
Ambassador for Environment and
Sustainable Development

Institute for Research on Public Policy: May 11, 1993 67

Jim MacNeill, (Senior Fellow),
Environment and Sustainable
Development Program

Canadian Museum of Nature: May 11, 1993 67

Alan Emery,
Director
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APPENDIX B

GREENING THE HILL

Motion adopted by the Standing Committee on Environment:

Greening the Hill

(Tuesday, March 13, 1990)

The Committee.-recommends that the Board of Internal Economy consider the advisability of
developing a five-year Plan of Action and Budget by March 31, 1990, for implementation of an
Environment Action Plan for all precincts of Parliament Hill: the House of Commons, Senate,
Library of Parliament, Public Works Canada, and National Capital Commission;

— that an Environment Coordinator be appointed by March 31, 1990 by the Board of
Internal Economy, to report to the Chairperson of the Task Force on Environment, and
whose role will include evaluation recommendations, developing projects, and

implementing a plan which will lead to Parliament Hill becoming an Environment Model
for Canada;

— that the physical plant of the House of Commons over the next five years be
modified to be as energy conserving and energy efficient as feasible —those
modifications to include heating, ventilation and air conditioning (HVAC) systems, power
and lighting systems, insulation, water use, air circulation;

—.. that the human resources necessary for implementation of such a plan be
considered and recruited;

— that the Parliament Hill shuttle buses be modified to alternate fuels: natural gas,
electric, hydrogen and others, and that these vehicles be visibly marked as to fuel use;

— that the Environment Coordinator be required to report twice per year in open
session to the Environment Committee of projects undertaken, projects proposed,
savings per project (of energy, materials and capital as well as environmental benefits) as
well as costs for future projects, and improvements to procurement policies;

that there be a Budget for implementing an information strategy directed to
Members, federal agencies and the public;



— thatthe Environment Coordinator solicit proposals to make the House of Commons
environmentally friendly for House of Commons staff, MPs, federal agencies,
non-government organizations and the public, and that the Coordinator solicit
proposals to enhance the quality of food served to include holistic foods with minimal
amounts of additives or preservatives and to enhance the quality of fitness and healthful
life style programs available to members and House of Commons staff providing
services to Canadians — such recommendations to be included in the first six month
report to the Environment Committee;

— that in order to increase the awareness of environmentally sound products it is
proposed that all Directorates, in conjunction with Purchasing staff, review their
contracts and tender specifications for goods and services, to ensure that wherever
economically justifiable, specifications be amended to provide for expanded use of
products and services that produce fewer polluting by-products and/or environmental
hazards during use and disposal than competing products; and that they contain the
maximum level recyclable content to reduce post-consumer waste, without significantly
affecting the intended use of product or service, and that they be supported by cost
analysis justifications in order to ensure that the products are made available at
competitive prices.



GREENING THE HILL'

Present Programme:

Better Papersave, a paper recycling programme which includes the recycling of fax
paper, window envelopes, glossy paper, magazines, and file folders;

composting fruit and vegetable waste from House Food Services operations;
multi-material recycling programme for newspapers, glass, cans and waste upholstery;

procurement policy that ensures that existing and new contracts are screened to assure
the environmentally sound nature of products and corporate environmental practices of
contracted companies;

a Task Force on Cycling to make recommendations on facilitating cycling to work at the
House of Commons;

development of a hazardous waste management plan to properly identify, store and
dispose of hazardous materials;

a dry cell battery collection programme as well as a toner cartridge refilling and recycling
programme; and

ongoing conversion of fleet vehicles to natural gas.

Savings & Benefits

Over the past three years, Greening the Hill has been well established and has become a
catalyst for change at the House of Commons. Under the auspices of the Speaker, the programme
has been successful in substantially reducing the amount of solid waste generated by the House of
Commons while also ensuring that many House practices are conducted in the most
environmentally responsible manner. Sound environmental practices, entirely worthwhile in their
own rights, have also made good economic sense at the House of Commons.

To date, Greening the Hill has achieved overall net savings of more than $700,000. Over the
next five years, the programme will save an additional estimated $2.7 million, a figure likely to rise
significantly if and when new greening initiatives are undertaken. Other savings and benefits
highlighted throughout the report include:

projected annual net savings of $540,000;

78% reduction of House refuse sent to landfill;

cumulative savings of over $700,000 from paper reduction initiatives;

over $75,000 in revenue generated to date from the paper recycling programme;
2,200 tonnes of paper recycled to date;

conversion to energy efficient lighting in one building so far, generating savings of
$27,200 annually; and

1 Excerpts from the document entitled: “Greening the Hill: An Economic Analysis” presented to the Standing Committee on
Environment on Thursday, May 27, 1993.



e saving of 20 cents per kilometre through conversion of vehicles to natural gas.

From an environmental perspective, no exact dollar value can be placed on all of the Greening
the Hill accomplishments, as conventional accounting practices are only now evolving to
incorporate environmental and resource depletion costs. However, even if the programme’s costs
and savings resulted in a break even position, Greening the Hill would be deemed a success, as

the tangible environmental improvements identified in this report have been realized at no
additional cost to the taxpayer.
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REPORT A

DEADLY RELEASES
CFCs

Part | of “Our Changing Atmosphere’ Series

“Even if all use of CFCs was halted immediately, the
atmospheric concentration of ozone would not return to
normal for more than a century.”

Third Report of the Standing Committee on Environment

The Honorable David MacDonald, P.C., M.P.
Chairman

June 1990
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FOREWORD TO
OUR CHANGING ATMOSPHERE SERIES

Human activities are having an increasing effect on our climate. Industrial development,
the burning of fossil fuels, deforestation, and even agricultural practices are changing the
composition of the earth’s atmosphere. (Environment Canada, Atmospheric Environment
Service, The Impact of Global Warming, Fact Sheet, 1989, p. 1)

As the Standing Committee on Environment of the House of Commons, we join the
international community in recommending strategies to address the atmospheric problems that
are affecting our country and our planet. As we began our study it soon became clear that, just
as the air we breathe is a mixture of different gases with the potential for complex chemical
reactions, so are the various atmospheric problems interwoven.

The Committee has focused on those atmospheric problems which the 1988 Toronto
Conference on the Changing Atmosphere identified as the most urgent. Global warming is
certainly one of the most compelling. It concerns our use of energy and other resources at the
most fundamental level; patterns of use that have become entrenched in our socio-economic
system and that are not easy to change, but patterns that must change. Ozone depletion may
be relatively simple in theory to prevent compared to global warming, but still requires national
action and concerted international cooperation, demonstrated by the Montreal Protocol. Yet
even this agreement must be strengthened if the effort is to be successful. Canada has been
struggling to reduce acid gas emissions and, after having established domestic control
programs, it appears that we may be on the verge of implementing an American-Canadian
control program. However, it remains to be seen if these steps will be enough to save our lakes
and forests, and reduce the adverse health effects fromacidic aerosols. Sadly, acid aerosols are
only one component of the myriad of chemical contaminants found in the air that ‘we breathe.

The Committee intends to produce other reports dealing with atmospheric change. We
have been conducting extensive hearings on global warming and will table a report
recommending policies for reducing Canada’s contribution to the problem. The Committee
also is alarmed at the potential harm to the environment in general, and to human health in
particular, from airborne toxic chemicals. We expect to address the problem oftoxic air pollution
after completing our major study of global warming.

This first report on “Our Changing Atmosphere” addresses options for controlling the
man-made chemicals that are both depleting the Earth’s protective ozone layer and contributing
to global warming. Society must phase out the use of CFCs (chlorofluorocarbons), halons and
related chlorinated solvents, and ensure that they are replaced by the least harmful substitutes
possible. There alsois a need to ensure that these ozone depleting/global warming substances
are recovered, recycled and ultimately destroyed. It has been suggested that if all the CFCs
now in use were to be released, the ozone layer would likely be destroyed. The impact on the
Earth’s life forms could be devastating.

The need to recover these substances from existing uses in refrigeration equipment has
given rise to the term “vampire unit”, referring to the equipment used in recovering CFCs and
halons ina gaseous state. The analogy is simple but effective. A vampire unit connects to the



compressor system in a refrigerator, for example, sucking out the life-blood of the system—the
CFCs. At this point, however, the analogy ends, since the vampire unit is protecting life on our
planet.

There are three main thrusts to the Committee’'s recommendations: an accelerated
phaseout in the production of CFCs and related ozone depleting substances, beyond that
prescribed in the Montreal Protocol; the development of a domestic recovery and recycling
system and the call to action of the international community to act decisively in combatting
ozone depletion and to assist developing countries to prosper without replicating the harm the
industrialized world has done to the Earth’s atmosphere. By following our recommendations, we
believe that the Government of Canada can set an example for other countries to follow and
enhance its credibility as a leader in environmental protection.



A CALL TO ACTION

We, the Members of this Committee, have reached one overpowering conclusion—not just
a consensus, but a unanimous opinion—that ozone depletion is a threat to the continuation of
life on Earth.

In our view, the governments of the world mustimmediately declare themselves at war with
all of those elements which are responsible for depletion of Earth s ozone, which at the same
time contribute to global warming. These are:

— CFCs

— halons

— methyl chloroform and carbon tetrachloride
— HCFCs and HFCs.

Two major public policies will be essential to the world’s future:

1. all ozone depleting substances must be eliminated from further use, worldwide; and

2. all such substances must be recovered and destroyed.

We realize that these policies cannot be completely implemented immediately but time is of
the essence. In the interest of human survival, we call on governments, industries, labour
movements, universities and scientific organizations around the world to initiate action at once

which will fulfill these policies while time is still available to defeat this common threat.

In our recommendations we attempt to provide a framework for such action which seems
reasonable and realistic in the circumstances of our world today.

These recommendations should be reviewed annually to determine if schedules and
timetables can be advanced.

We dedicate these pages to concerned citizens, including teachers, students, scientists,
policy-makers, business and labour people.

We, the Members of this Committee, invite their comments and suggestions on the content
of this report.
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SUMMARY AND PRINCIPAL RECOMMENDATIONS

Life on Earth is shielded from damaging ultraviolet radiation by the ozone layer, yet we
are threatening that layer's very existence. If all CFCs dispersed in refrigeration systems
throughout the world were released, the ozone layer would probably be destroyed. Moreover,
CFCs contribute to global warming, each molecule having up to 20,000 times the greenhouse
effect of carbon dioxide. The time to remove the threat that CFCs pose to our atmosphere is now.
This report recommends a strategy for eliminating these substances from our environment.

Three issues need to be resolved. First, we must phase out the production and use of CFCs
and related substances that are damaging the atmosphere. Second, we must develop and
market the least harmful substitutes. Third, we must ensure that those chemicals now in use
are recovered, recycled and eventually destroyed—they must not be allowed to escape into
the atmosphere. This must be accomplished globally.

CONTROL AND ELIMINATION

Provisions for controlling certain CFCs and halons are contained in the Montreal
Protocol of 1987. Although this international agreement would resultin a 50% reduction in the
production! and consumption? of CFCs in the signatory countries by 1998, it has become
clear that this is not sufficient to stop depletion of the ozone layer. The Protocol must be
strengthened at the June 1990 meeting in London by accelerating the phaseout of those CFCs
and halons already covered, by including other ozone-depleting substances and by bringing
other countries, particularly developing countries, into the Protocol.

Our first two recommendations call on the federal government to take a strong stand, both
athome and at the international negotiating table, for more rapid phaseout of CFCs (used
predominantly in refrigeration), halons (used in fire extinguishers) and the chlorinated
solvents carbon tetrachloride and methyl chloroform (used primarily as cleaning agents).

(1) Werecommend that the following be adopted as the basis for regulations
under the Canadian Environmental Protection Act (CEPA) and be promoted
prior to amending the Montreal Protocol:

a) a minimum 85% reduction in the production and consumption of all
CFCs by 1995, with a complete phaseout by 1997; and

b) acomplete phaseoutin the production and consumption of carbon
tetrachloride and methyl chloroform by 1995, except for their use as a
feedstock for CFC or halon substitutes and as organic laboratory
solvents.

1 Asdefined in the Protocol, “production” means the amount of controlled substances produced minus the amount destroyed
by technologies to be approved by the Parties.

2 As defined in the Protocol, “consumption” means production plus imports minus exports of controlled substances.
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(2) We recommend that regulations be invoked under CEPA requiring a 95%
reduction in halon production and consumption by 1993, and a complete
elimination by the year 2000, except for those “essential uses” where no
reasonably performing substitute is available.

CFCs became widely used in a variety of industrial processes, given their non-toxic and
non-flammable nature. Problems arise in substituting other chemicals for these applications.
Substitutes already developed can be classified as HCFCs (hydrochloro- fluorocarbons),
chemicals that contribute less to global warming and ozone depletion, and HFCs
(hydrofluorocarbons), chemicals that contribute to global warming but not to ozone depletion.
HCFCs are projected by industry to capture up to 30% of the CFC market by 2000, with HFCs
capturing another 9% by that time. Neither group is totally harmless, but using them as
temporary bridging chemicals could reduce the continuing damage to the atmosphere by 80
to 90%. We cannot afford to wait for the perfect substitute, but we must choose substitutes
carefully. We must assess their benefits in reducing both ozone depletion and global warming,
and ensure that the least harmful substitute is used in a particular application.

(4) We recommend that:
a) neither HCFCs nor HFCs be used in any aerosols;

b) HCFCs and HFCs only be used in other products as replacements for
CFCs where safe alternatives are not available;

c) only those HCFCs and HFCs with the least ozone depletion and
global warming potential be used in products or processes requiring
such substances;

d) infuture, HCFCs and HFCs not be substituted for CFCs at any time in
amounts greater than 30% and 9%, respectively, of present CFC use,
and by 2010 the production and consumption of HCFCs and HFCs be
discontinued.

The use of CFCs in automobile air conditioning has been the cause of some introspection
by the Committee. Like most people, we would prefer to drive in comfort on a hot summer day.
But we cannot accept current technology that allows CFCs to escape from automobile air
conditioners because they lack leak-proof systems. The Committee has been advised thatan
HFC substitute should be available by 1993 or 1994 but that substitute itself will not be totally
harmless. In the interim, CFC release will continue to damage the ozone layer and contribute
to global warming. Therefore:

(6) Werecommend that air conditioning units for the passenger compartments
of all motor vehicles be leak-proof, beginning with the 1992 model year.

Those members of the public who want to take a stronger position and who own
automobiles with air conditioning now, could have the CFCs in the system properly removed.
The air conditioner could then be left uncharged until aleak-proof unit could be retrofitted to the
automobile or until a harmless substitute becomes available.

12



GOVERNMENT COOPERATION AND RESOURCES

Many initiatives for managing the phaseout of CFCs, halons and their substitutes that are
not completely harmless will involve many or all jurisdictions to be found in Canada. We believe
there is a need for leadership to accelerate initiatives. The Canadian Council of Ministers of the
Environment is the most appropriate body dealing with multijurisdictional environmental
concerns. Therefore:

(5) We recommend that the Canadian Council of Ministers of the Environment
take the lead when multijurisdictional participation would accelerate
initiatives for the reduction, recovery, recycling and eventual safe
destruction of CFCs and halons.

The recovery/recycling industry for CFCs, halons and their substitutes is in its infancy. The
necessary technology is being developed, but the service industry faces many hurdles in its
application. For example, most major automobile manufacturers will soon require their
dealerships to recover and recycle CFCs from automobile air conditioners using specialized
equipment. Small, independent garages may not be able to afford this equipment, and may
lose business. A similar problem will arise in the appliance service industry. Equipment costs will
make it difficult for small companies to compete, especially if recovery and recycling are made
mandatory, as is proposed in recommendation (8).

(8) We recommend that Environment Canada be provided the necessary funds
to assist the relevant authorities in developing programs for the recovery
and recycling of CFCs from commercial, household and mobile
refrigeration systems that are to be scrapped or that have been previously
abandoned. Once destruction technologies and less harmful substitutes
are available, then the recovered, more harmful substances must be
destroyed.

Although the Committee would prefer to see market forces act alone in removing these
substances from circulation, we recognize that the accelerated timetable which we propose for
the phasing out of CFCs requires federal action. The Committee proposes therefore that a tax be
levied on the production of new CFCs and halons. It is hoped that this tax will provide incentive
for producing industries to become directly involved in recycling as has reportedly happened in
the United States since their tax was implemented. Recycling CFCs should be less costly than
producing new CFCs. Recycling should also accelerate the phaseout of their production.

Revenues from the tax could be used to support other CFC and halon weaning initiatives at
home and abroad.

(17) We recommend that a tax be levied on CFCs and halons at least equivalent
to that to be implemented in the United States. Funds equal to those derived
from the tax should be used to support initiatives arising from
recommendations of this report.

INTERNATIONAL RESPONSIBILITY

Assistance to developing countries both financially and in the form of technology transfer
will be necessary to ensure that all potential producers of CFCs become members ofthe “global
bargain” to protect the ozone layer, known as the Montreal Protocol.

13



Although developing countries have 80% of the world’s population they have been
responsible for only 15% of the world’s production of CFCs. But they also have a growing
demand for refrigerators, freezers and other refrigeration systems. With their increasing debt
they cannot afford the additional, marginal costs of converting to less harmful substitutes. The
international community must help. Canada must indicate its whole hearted effort to keep this
global bargain alive. Therefore:

(20) We recommend that the federal government contribute to all funding
mechanisms developed under the Montreal Protocol. We also recommend
that a roundtable be established in Canada consisting of all government
departments, industry, non-government organizations and other
stakeholders who would be involved in funding and facilitating technology
transfer to developing countries.

We must also ensure that Canada’s policies and actions are consistent with the
international goals of global bargains. Therefore:

(22) We recommend that areview be undertaken of trade development programs

and subsidies, and of foreign aid policies, programs and projects to ensure
they are consistent with the preventive aims of this report.

14
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INTRODUCTION

Although life on Earth is shielded from damaging ultraviolet radiation by the ozone layer,
we are threatening that layer’s very existence. Since the 1930s, we have emitted millions of
kilograms of chlorofluorocarbons (CFCs) and related chemicals that have slowly migrated to the
upper atmosphere. There, through a series of chemical reactions, the ozone has progressively
been depleted. This has resulted in a worldwide erosion of the protective layer and a
pronounced seasonal reduction in ozone concentration over a large area of the southern polar
region, known as the Antarctic “‘ozone hole”. If all the CFCs throughout the world were to be
released, the Earth’s ozone layer would probably be destroyed.

Figure 1 : Ozone in the Atmosphere
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Inthe upper atmosphere, a protective layer of ozone shields us from the sun’s damaging rays, while at ground level
this same gas is a serious air pollutant. (Most of the ozone in the upper atmosphere occurs between 15 and 35 km,
with the heaviest concentration between 20 and 30 km.)

Source: Environment Canada, Atmospheric Environment Service, The Ozone Layer, Fact Sheet, Supply
and Services Canada, 1987, p. 2.
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CFCs, like DDT and PCBs, were considered valuable and beneficial chemicals before
their environmental costs were recognized. They are used as coolants in refrigerators and
freezers, and in air conditioners for automobiles and large buildings. In some countries, CFCs
continue to be employed as propellants in aerosol cans for such products as hair sprays and
deodorants. In recent years they have been increasingly used in manufacturing soft foam for
cushions, solid foam for packaging and insulation and as a cleaning solvent for micro-electronic
circuitry.

CFCs are not the only chemicals responsible for depleting the ozone layer. We now realize
that related chemicals such as halons used in some fire extinguishers and certain industrial
solvents have similar destructive properties. Only recently, however, have we discovered
these same chemicals act as greenhouse gases and that their past release to the atmosphere
will cause an estimated 20 to 25% of future global warming.

Controlling the use of these substances will therefore have two benefits: allowing the ozone
layer to replenish itself slowly (since ozone molecules do form under normal atmospheric
conditions) and decreasing the rate of global warming.

A. OZONE DEPLETION

Why the Alarm?

Ozone is a pungent gas about 90% of which occurs naturally in an upper region of the
atmosphere known as the stratosphere. This region is referred to as the ozone layer.
“Ground-level ozone”, resulting primarily from motor vehicle exhaustand gasoline vapours, is
the key ingredient of the smog that blankets many of our cities but is not a subject of this report.

Ozone protects us from the sun’s harmful ultraviolet (UV) radiation. This natural screening
by the stratospheric ozone layeris necessary or we would be exposedto levels of UV radiation
that could seriously damage living tissue, animal or plant, and which would also degrade some
man-made materials.

v

CFCs and related chemicals are considered predominantly responsible for the depletion
of the ozone layer. These chemicals are able to migrate to the stratosphere where the sun’s
radiant energy causes them to decompose and release chlorine and bromine. These molecules
act as catalysts for chemical reactions leading to the breakdown of ozone. A single molecule of
chlorine can destroy tens of thousands of molecules of ozone before being removed from the
atmosphere. The problem is compounded in that, once released, many ozone depleting
substances remain in the atmosphere for long periods of time, typically 75 to 100 years.

Skin Cancer and Other UV-Related Hazards

Depletion of the ozone layer has already increased the risk of skin cancer to Canadians by
over 15%. Each 1% loss of ozone leads to a 3-4% increase in non-melanoma skin cancer, a
0.6% increase in cataracts, and a 1% reduction in the yield of UV-sensitive crops such as
wheat, rice, corn and soybeans. There are other problems such as suppression of the immune

16



system, suspected increases in malignant melanoma, degradation of industrial materials such
as plastics and paints, and a threat to the aquatic food chain given the susceptibility of
phytoplankton to UV radiation.

Assessing the Risk

The catastrophic consequences of ozone depletion and the failure of atmospheric models
even to predict the ozone hole over the Antarctic are a strong driving force for international
cooperation. Inaction in the face of scientific uncertainty can have profound consequences.

Scientific uncertainty does not mean we have to wait for more research to take action. We do
not need to know everything in order to do anything. The relevant policy question is not
whether the scientists are right but whether policy-makers can afford to be wrong...

There is no insurance policy that will provide adequate coverage should we be wrong.

B. GLOBAL WARMING

The Phenomenon

The Earth is warmed by radiation received from the sun. About 30% of the incoming
radiation is reflected back into space while the remainder is absorbed by gases in the
atmosphere and by the surface of the planet. The energy trapped by the gases raises the
average temperature of the Earth’s atmosphere. This natural and well-understood phenomenon
is known as the “greenhouse effect” because of its similarity to the action of a greenhouse. The
gases which exhibit this behaviour are often referred to as ““greenhouse gases”.

The principal natural greenhouse gases are water vapour (H,0O) and carbon dioxide
(CO2). Without them, the average air temperature at ground level would be approximately

-18°C, notthe +15°C we experience. This natural greenhouse effectis vital to the presence of life
on the Earth.

Since the onset of the Industrial Revolution, the human race has been adding to the natural
occurrence of greenhouse gases in the atmosphere, at first slowly but now at an alarming rate.
Although CO,, created in burning fossil fuels such as coal, oil and gas has been the principal
concern, we now know that other gases from industrial and agricultural activities (notably
methane, CFCs and nitrous oxide) contribute to the greenhouse effect. Ozone depleting
substances such as CFCs, the subject of this report, are considered responsible for as much
as one-quarter of the extra greenhouse effect.

Although these additional greenhouse gases are increasing the potential to elevate the
average temperature of the atmosphere that is, to cause “‘man-made global
warming'—scientists cannot yet predict with certainty at what point society’s activities will
cause an identifiable warming, nor can they accurately determine the rate of this induced

warming. Climate and weather patterns change naturally and it is difficult to separate normal
shifts from human induced changes.
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It is only a question of time, however, until human induced effects become distinguishable
from natural effects. Given the immensity of climatic systems, we can anticipate that once these
changes are precipitated, there will be little that humanity can do but watch them unfold and try to
adapt to them.

There is debate regarding how quickly society should respond to this threat and how
far-reaching public policy initiatives should be at this time. There is little disagreement, however,
thatwe are conducting a global experiment in atmospheric chemistry with little understanding
of how it will turn out. Testifying before our Committee on the extent of scientific agreement
about the reality of global warming, James Bruce, a leading Canadian authority on climate
change, remarked:

. . . I'think on any scientific topic you care to name you can probably find a few scientists who
will dissent from the general view of the subject. | have chaired and participated in many
meetings with the leading scientists ofthe world on this topic and | would say | have rarely seen
such a consensus on what will happen with increased greenhouse gases in the world’s
atmosphere. (House of Commons, Standing Committee on Environment, Minutes of
Proceedings and Evidence, Issue No. 30, 25 January 1990, p. 45)

Society’s emissions of greenhouse gases are changing the chemical composition of the
atmosphere at a rate unparalleled in human history. We understand that altering the Earth’s
climate will have far-reaching impacts on the social, economic and natural systems of our
world. The current scientific consensus is that we are already committed to an increase in
average global temperature ranging from 1.5°C to 4.5°C in the first half of the 21st century.
Warming is expected to be more pronounced at higher latitudes and temperature increases will
be accompanied by changes in climatic conditions that are not readily predictable. Patterns of
agriculture and water resources will be affected.

Sea Level Rise

Sea level is projected to rise roughly one metre by 2050, flooding coastal lowlands and
islands and reducing freshwater supplies as saltwater intrudes into the groundwater regime.
Higher temperatures will cause some permafrost, mountain glaciers and polar ice to melt. The
upper layers of the oceans will expand through warming, adding to the rise in sea level. Canada
could experience a substantial loss of land on Prince Edward Island, the Hudson Bay coastline,
and in river deltas such as the lower Fraser and the Mackenzie. A rise in sea level could be
catastrophic for low-lying countries and island states. Millions of people could be forced to
relocate from the delta regions of Bangladesh and Egyptalone. The Republic of Maldives inthe
Indian Ocean, with a population of 200,000, has been described by its President as an
“endangered nation”.

Climate Instability

Populations in many regions of the world could be subjected to increasingly severe and
unpredictable cyclonic storms, and more erratic weather patterns. Regional changes in
precipitation patterns will occur, concomitant with regional variability in temperature increases.
Altered climates would affect world food security by changing agricultural productivity, and
would affect the productivity and biological diversity of natural ecosystems, particularly forests.
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THE MONTREAL PROTOCOL

Canada and 46 other countries have signed the Montreal Protocol on Substances that
Deplete the Ozone Layer, which came into force on 1 January 1989. The Protocol establishes a
schedule to reduce the global consumption of five CFCs and three halons. The schedule for their
reduction is:

e a freeze inconsumption (defined as production plus imports minus exports of bulk
chemicals) at 1986 levels of

CFCs starting on 1 July 1989
halons starting on 1 January 1992, and

e areduction in consumption of CFCs of

20% starting on 1 July 1993
50% starting on 1 July 1998.

Canada has made regulations that control the consumption of CFCs as required by the
Protocol and will soon put in place regulations for controlled halons. The CFC regulations
actually go further than the existing Protocol and call for an 85% reduction no later than 1999.

Despite these controls, the total quantity of CFCs in Canada and globally continues to grow.
In Canada we are adding some 20,000 to 25,000 tonnes per year to the existing stock. This
annual addition is noet required to be reduced until 1993 and then only by 20%.

The Protocol provides for adjusting control measures as more environmental, technical
and economic information becomes available. As illustrated in Figure 2, compliance with the
Protocolas it stands will notallow the ozone layer to recover its natural level of concentration.
The only solution is to expand the range of substances covered and advance the target dates
for their control. It is hoped this will be achieved at the meetings in London, in June 1990.
Advancing the elimination of ozone depleting chemicals would also retard the accumulation of
greenhouse gases in the atmosphere.
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Figure 2 : Predicted Changes in Ozone Concentration for Different Phasedown
Scenarios CFCs
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A - Montreal Protocol unamended, maximum 50% reduction by signatory countries and
~ increase in CFC and halon use by developing countries

B - CFC and halon phaseout by 2000

C- CFC and halon phaseout by 2000, and methyl chloroform, carbon tetrachloride and
HCFC-22 constant at 1986 levels.

Source : Adapted from: Protecting the Earth’s Atmosphere : An International Challenge, Report of the Study
Commission of the 11th German Bundestag “Preventive Measures to Protect the Earth’s Atmosphere”.
German Bundestag, Publ. Sect., Bonn, 1989, p. 305.
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TECHNICAL INFORMATION

A. BACKGROUND

The discovery of the refrigerant properties of CFCs in 1928 was followed in the 1940s by
their application as a blowing agent in rigid insulating foam; as a propellant in aerosol cans
(originally in those containing pesticides to control malaria) during the Second World War; and
as flexible polyurethane foams for furniture in the 1950s. More recently, CFCs have been used as
acleaning solvent, particularly for electronic equipment. A breakdown of global and Canadian
use of the five CFCs controlled by the Montreal Protocol is given in Figure 3. This illustration does
not include the three halons (fire extinguisher agents) that are also controlled by the Protocol.

Canada’s contribution to global ozone depletion is less than 2%, an amount comparable to
our contribution to global warming. However, Canada’s per capita contribution to CFC
emissions, at approximately 0.8 kilogram per year, is the second highest in the world after the
United States. The use of CFCs in Canada is substantially different from the global pattern,
chiefly because of their virtual elimination from aerosol cans used in the homes of Canadian
consumers.

Evenif all use of CFCs was halted immediately, the atmospheric concentration of ozone
would not return to normal for more than a century. This is due to the long life span of CFCs inthe
atmosphere—in some cases estimated to be longer than 100 years—and because products
made from CFCs, such as foams, continue to release CFCs as they slowly decompose.

There are dozens of end uses for the different CFCs, each of which must be evaluated to
ensure that restricting their use is not too disruptive. Using less harmful substitutes and
modifying the way some products are made or applied should resultin reduced environmental
degradation with little disruption to society. More limited use of CFCsalone could displace 29%
of their present global use by the year 2000 (UNEP, 1989, p. 11).

The chemicals of concern are not only the fully halogenated! chlorofluorocarbons (CFCs),
but also: ,

e  hydrochlorofluorocarbons (HCFCs) that are not fully halogenated,;
e halons, which are fully halogenated hydrocarbons generally containing bromine;
e carbon tetrachloride and

e  methyl chloroform.

1 Acarbon-based molecule is “fully halogenated” when all the other atoms attached to it are halogens. Halogens are a group of
elements including fluorine, chlorine, bromine and iodine.
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All these chemicals have some degree of ozone depleting potential (ODP) and global
warming potential (GWP). Another group of chemicals viewed as substitutes for the CFCs and
HCFCs are hydrocarbons that do not contain chlorine or bromine, the molecules that cause the
destruction of the ozone.. These hydrofluorocarbons (HFCs) are not ozone depleting but may
act as greenhouse gases.

ODP and GWP values have been calculated for most of the 50 or so chemicals that fall into
these categories. In assessing their environmental acceptability, both indices need to be taken
into account. Using these values, it is possible to estimate the changes in ozone depletion and
global warming that could be expected should different practices and combinations of
chemicals be selected to replace those now in use.

Figure 4 shows the relative ODP and GWP of selected substances that require control
and some of their substitutes. It is evident from Figure 4 that use of the HCFC and HFC
substitutes would substantially reduce damage to the atmosphere. It has been estimated that
completely substituting HCFCs and HFCs for CFCs would resultin a 90% reduction in the overall
ODRP Figure 4 also illustrates the pronounced differences in ODP and GWP of the selected
HCFCs and HFCs. These differences must be incorporated into government policy.

Halons were developed at the end of the Second World Warand have grown in popularity
as fire extinguishing agents, particularly for use on sophisticated electronic equipment
because they are essentially inert and do not leave a residue. The largest release of halons,
however, is from testing extinguishers rather than their use in actual fire fighting. There should,
therefore, be substantial opportunity for their control even if their use continues. Halons have
extremely high ODP (3-10). The GWP is known only for one of the halons, and its value is 0.8.

Carbon tetrachloride is used primarily as a feedstock in producing CFCs. At the time of
signing the Montreal Protocol it was believed that controlling the major CFCs would result in the
control of carbon tetrachloride as well. Rising levels in the atmosphere indicate, however, that
this assumption was incorrect and that the non-feedstock uses of this toxic substance—such as
a constituent in pesticides, as a dry cleaning agent, as a solvent in synthetic rubber and dyes,
and as a grain fumigant—are substantial. The ODP of carbon tetrachloride is high (1.0-1.2) but
the GWP is moderate (0.12).
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Figure 3: Global and Canadian Use of Controlled CFCs
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Sources : Dupont Canada Inc., Estimates received by Environment Canada, 27 April 1990 (for the global data).

V. Buxton, Environment Canada, Minutes of Proceedings and Evidence of the Standing Committee on
Environment, Issue 20, 7 November 1989, p. 34.

Methyl chloroform was introduced in the mid-1950s as a cold cleaning solvent substitute for
carbon tetrachloride. Today it is primarily used for vapour degreasing and cold cleaning of
fabricated metal parts and other materials, but may have some application as a feedstock for
CFC substitutes. Little information is available on the global uses of methyl chloroform, but
the large quantities known to be consumed (700 kilotonnes/year) make it a substance of
concern for ozone depletion even though its ODP is relatively low (0.11). Its GWP is very low
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(0.0074). The lifetime of the product in the atmosphere is short (6.3 years), unlike many other
chemicals of concern; once the use of methyl chloroform is stopped, its atmospheric effects
will soon cease. :

Figure 4: The Relative ODP and GWP of Carbon Tetrachloride, Methyl
Chloroform and Selected CFCs, HCFCs and HFCs
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HCFCs and HFCs provide large improvements in terms of both ozone depletion potential
(ODP) and halocarbon global warming potential (GWP). The area of the circle is proportional
to the lifetime of the compound it represents. The centre of the circle marks the ODP and
halocarbon GWP. The compounds shown in the illustration are: CFCS-11, -12, -113, -114,
-115; carbon tetrachloride (CTC); HCFCs-22, -142b, -124, -1283, -141b; methyl chloroform
(MeCIf); and HFCs-152a, -134a, -125, -143a. The ODPs are calculated from the results of
computer model simulations.

Source : United Nations Environment Program/World Meteorological Organization, “Scientific Assessment of
Stratospheric Ozone", quoted in Du Pont's Fluorocarbon/Ozone Update, August 1989, p. 5.
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HCFCs are viewed by industry and by most policy-makers as valuable in an orderly
transition from CFCs to a time when non-halogenated substances would dominate most end
uses. A few HCFCs are already in use (asin producing rigid foams) and several HCFCs are
undergoing accelerated toxicity testing. Results of the long-term toxicity tests are expected by
1992 or 1993. Anticipating favourable results, several companies are converting or
constructing plants to produce these HCFCs. Du Pont is constructing a plant in Maitland,
Ontario, to produce an HCFC with foam-blowing applications. HCFCs are needed to allow the
present and prospective deadlines of the Montreal Protocol to be met while not disrupting
industrial processes or incurring overly large economic burdens. Itis essential, however, to view
HCFCs as bridging chemicals only while industry eliminates CFCs and moves towards the use
of substances that have even less potential for damage.

HCFCs have ODPs ranging from 0.02 to 0.10 and GWPs from 0.0064 to 0.11, with most
GWPs between 0.02 and 0.10. Given these ranges, every effort should be made to ensure that
the HCFC chosen for a specific purpose is the least harmful available. Additionally, there should
be an appropriate incentive to ensure continued research and development of harmiess
substitutes for HCFCs.

B. TECHNICAL FEASIBILITY OF CFC ELIMINATION AND SUBSTITUTION

A Technology Review Panel under the auspices of the United Nations Environment
Program (UNEP) has determined that itis possible to reduce the use of the five controlled CFCs
by 95% by the year 2000. This projection is based on current technology, but prospective
technological advances should facilitate the complete elimination of the five controlled CFCs
before 2000. The use of CFCs as a refrigerant is expected to persist, due to the continuing use of
equipment that employs CFCs and/or those that will be produced before alternatives are
available, and which cannot use “drop-in” substitutes. Automotive air conditioning systems
will be the principal use, with their substantial release of CFCs at present due to insufficiently
sealed systems and inadequate recovery/recycle technologies for maintenance.

Changes in products and practices, such as using hot water instead of CFCs to wash
microchips, will account for a large reduction in CFC use. HCFCs are projected to account for
30% of CFC demand by 2000, and HFCs for another 9% (Figure 5), resulting in an anticipated
overall reduction in ODP of 90%. There is potential for further reduction in ODP and GWP by
carefully selecting which HCFC or HFC should replace a CFC for a specific use. According to the
Technology Review Panel, which relies on data from industry, the World Meteorological
Organization (WMO) and the United States Environmental Protection Agency (EPA), HCFCs will
contribute between 2% and 10% to global warming at least until 2030.

Substitutes for CFCs, most importantly HCFCs, can affect global warming in more than
one way. They may have their own radiative properties or GWF. Moreover, their use may change
the efficiency of equipment and products, which could result in changes in fossil fuel demand
and emissions of carbon dioxide. Use of an HCFC in high-quality insulation, for example, may
increase energy efficiency sufficient to offset the GWP produced by the HCFC acting as a
greenhouse gas. Itis thus important to ensure that choices minimize the overall ODP and the
GWP. At times, more than one CFC substitute or HCFC may be usable ina given application.
The decision to use a particular HCFC must be made on environmental grounds, considering
both ODP and GWP.
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Figure 5: Projected Displacement of Current CFC Demand by 2000
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Note (a) : ‘‘Alternatives” are substitutes for CFCs other than HCFCs and HFCs.

Source : United Nations Environment Program, Technology Review Panel, Technical Progress on
Protecting the Ozone Layer, 30 June 1989, p. viii, Figure 5.

The Office of Air and Radiation of the U.S. EPA has examined four scenarios for HCFC/HFC
substitution, assuming a phasing out of CFCs by the year 2000. One scenario, called
“Minimize Greenhouse/Energy Impact,” projected thata mix of HCFCs and HFCs would resultin
anincrease inchlorine concentration in the stratosphere of only 0.1 parts per billion (EPA, 1989,
p. 3-69). Although there would be a minor increase in chlorine concentration, the CFC
replacements in this scenario would decrease global warming by 1% in 2075. Avoiding
extensive use of HCFCs with higher ODF, for example HCFC-141b, would preclude significant
increases in stratospheric chlorine. :

It is important to compare the effectiveness of such policies for CFC replacement. For
example, in the EPA’s limiting or “‘worst case” scenario, where “Maximum Use of HCFCs with
Maximum Chlorine Content” is considered, the estimated rate of warming would actually
increase by 4.3%, indicating the inherent GWP of these substitutes (EPA, 1989, p. 3-59).
Comparing this increase to the 1% reduction in GWP that is possible indicates how proper
management could make a difference of over 5% in the rate of global warming. In comparison,
doubling fuel efficiency of the global automobile fleet would only reduce the global warming
effect 7% in 2075 (EPA, 1989, p. 3-59).
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Implementing the “Minimize Greenhouse/Energy Impact” scenario is projected to result
in a large net global saving in energy costs. Such savings are generated in this scenario with
energy consumption being minimized through, for example, the use of ammonia as a refrigerant
and energy-efficient vacuum panels instead of conventional foam insulation. The potential
global savings in energy costs were estimated by the EPA to total as much as $US 270 billion
and could substantially offset the overall costs of reducing the present use of CFCs (EPA, 1989,
pp. 3-47, 3-48 and 3-57).

C. REDUCING THE USE OF OTHER OZONE DEPLETING SUBSTANCES

Methyl chloroform and carbon tetrachloride are expected to be the principal sources of
chlorine in the stratosphere once CFCs are phased out of production. Their potential
contributions to global warming have not been calculated, perhaps because their GWP
collectively is relatively low. Considering the recent, unexpected increase in carbon
tetrachloride levels from uses that are not yet fully documented, and because ofits GWP, there
should be more concern about trends in the use of this solvent. There already is concern
regarding methyl chloroform because of its ODP. Since alternates exist for both substances,
there should not be any reason why policy and regulation cannot eliminate them by 2000.
According to the Technology Review Panel, substitutes exist for 90-95% of methyl chloroform
uses. Substitutors also exist for most uses of carbon tetrachloride except in their feedstock
application for HCFC’s. The UNEP working group in a draft report suggests that it is technically
feasible to end the production and consumption of carbon tetrachloride by 2000 (UNEP, 1989a,

P 11

The feasibility of ending halon use appears to have been the most contentious topic of
discussion for the Technology Review Panel. Although much less used than CFCs, halons
have an extremely high ODP and a relatively high GWP. Alternatives do exist for halons used in
fire extinguishers and fire control systems, but in the minds of some there is a question of the
cost:benefit ratio should these alternatives be used on sensitive electronic equipment. They
argue that the failure of computerized functions could threaten the environment and human life,
health or security.

Apparently economic analyses weighing the costs and benefits of using halons have not
been performed. Recent developments by chemical manufacturers suggest that less harmful
non-halon and non-CFC alternatives may be available sooner than previously anticipated.
Phasing out the use of halons may be less of a technical problem than envisioned.
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CONTROL MEASURES

A. TARGETS AND TIMETABLES

There is general agreement that it is technically feasible to phase out use of the five CFCs
controlled by the Montreal Protocol. What remains is determining the targets and timetables for
their elimination and providing assistance to developing countries to encourage themto join the
Protocol. Canada can contribute to this process by controlling CFCs in this country, by helping
to develop and implement amendments to strengthen the Protocol, and by indicating its
intention to ensure additional resources are available to developing countries. Time, however, is
of the essence; the Protocol will be renegotiated in June 1990.

This Committee recommended that Canada take a strong position on amending the
control provisions of the Montreal Protocol at the November 1989 international meetings. We
stand by, and in some cases strengthen our former position, which was stronger than Canada
brought to the negotiating table at that time. Other countries subsequently proposed controls as
strong as those of this Committee. We hope that more countries including Canada will have the
courage at the June 1990 negotiations to adopt a timetable for eliminating CFCs.

Our recommendations for the control of CFCs and related substances are now more
comprehensive than those the Committee made in November 1989. This is primarily the result of
two factors. First, more information regarding the technical potentials for controls has been
made available since that time, and second, the urgency of the problem has also become clearer
to the international community. Targets and timetables as outlined below are necessary to
reduce the threat to the ozone layer and to reduce global warming.

(1) Werecommend that the following be adopted as the basis for regulations
under the Canadian Environmental Protection Act (CEPA) and be promoted
prior to amending the Montreal Protocol:

a) a minimum 85% reduction in the production and cbnsumption of all
CFCs by 1995, with a complete phaseout by 1997; and

b) a complete phaseout in the production and consumption of carbon
tetrachloride and methyl chloroform by 1995, except for their use as a
feedstock for CFC or halon substitutes and as organic laboratory
solvents.

Problems in phasing out halons, whose use may be deemed essential because of safety
or security applications, have led to disagreement about technically attainable targets. There is
also reluctance to further limit the use of halons because of perceived economic costs,
should benign and inexpensive substitutes not be found. There does seem to be agreement,
however, thatimproved management of the present stock of halons infire extinguishing systems
and the prohibition of non-essential uses could reduce the demand for halons by 95%.
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That said, there maybe an even more compelling reason for eliminating their use.

Unlike CFCs, which release chlorine into the stratosphere, halons release bromine, a much
more effective ozone depleter. It is now estimated that the two most common halons, Halon
1211 and Halon 1301, have ozone depletion potentials 15 and 30 times higher than the most
damaging CFCs. (Friends of the Earth, Friends of the Earth’s Proposals for Amending the
Montreal Protocol on Substances that Deplete the Ozone Layer, Submission to the Standing
Committee on Environment, 26 January 1990, p. 5)

Therefore:

(2) We recommend that regulations be invoked under CEPA requiring a 95%
reduction in halon production and consumption by 1993, and a complete
elimination by the year 2000, except for those “essential uses” where no
reasonably performing substitute is available.

Beyond regulating the production and consumption of CFCs, it is necessary to control
certain end uses. Banning CFCs in 1980 as a propellant in three types of aerosols (hair sprays,
anti-perspirants and deodorants) reduced this use of CFCs in Canada by 85% atthe time. Their
application in new aerosol products, however, grew so much that by 1986 it accounted for 12%
of total Canadian use. As public concern increased, aerosol manufacturers voluntarily removed
CFCs from their products. This has been so effective that now aerosols account for only 1% of
CFC use in Canada. Manufacturers of foam packaging are similarly removing CFCs from their
products.

Regulations have been proposed under CEPA to control both non-essential uses of CFCs
and of halons in small, hand-held fire extinguishers. We are concerned that these regulations
have not yet been adopted.

(3) Werecommend that the proposed regulations governing non-essential
uses of CFCs and of halons in hand-held fire extinguishers (Ozone-
depleting Substances Regulations No. 2 and No. 3) be implemented as
soon as possible and that any portions of the regulations to which there has
been no legal objection be adopted immediately.

Assessing the relative harm of chemicals which contribute to ozone depletion and global
warming indicates that, in the short term, use of HCFCs and HFCs as substitutes for CFCs may
be necessary since harmless substitutes are not yet available, and HCFCs and HFCs are much
less harmful than CFCs. In order not to rely too heavily or too long on HCFCs and HFCs,
however:

(4) We recommend that:
a) neither HCFCs nor HFCs be used in any aerosols;

" b) HCFCs and HFCs only be used in other products as replacements for
CFCs where safe alternatives are not available;

c) only those HCFCs and HFCs with the least ozone depletion and
global warming potential be used in products or processes requiring
such substances;
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d) in future, HCFCs and HFCs not be substituted for CFCs at any time in
amounts greater than 30% and 9%, respectively, of present CFC use,
and by 2010 the production and consumption of HCFCs and HFCs be

discontinued.

B. THE NEED FOR COORDINATED ACTIONS

It is clear that phasing out the use of CFCs, halons and their substitutes which still have
Ozone depletion and global warming potential will require a concerted effort at all levels of
governments. Many jurisdictions will be involved in recovery, recycling, transporting and the
eventual destruction of these substances. In particular there is a need to accelerate recovery
~ and recycling activities since they are the key to removing our dependence on new molecules of
these substances. Recycling will allow us to accelerate the phasing out of production.

There is a need for leadership in this regard. Presently the Canadian Council of Ministers of
the Environment is the most appropriate body available to deal with multijurisdictional activities
relating to environmental concerns. They should be active in all aspects of managing the
Phaseout of these substances when more than one jurisdiction is involved.

(5) We recommend that the Canadian Council of Ministers of the Environment
take the lead when multijurisdictional participation would accelerate
initiatives for the reduction, recovery, recycling and eventual safe

destruction of CFCs and halons.
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RECOVERY, RECYCLING AND DESTRUCTION

A. RECOVERY AND RECYCLING OF CFCS, HCFCS AND HFCS

Inrecent years there has been increased interestin developing appropriate technologies
(affectionately referred to as *‘vampire units”) for the recovery and recycling of CFCs inindustrial
processes and from refrigeration and air conditioning equipment. Pressure broughtto bear on
the industry through public debate, such as that conducted by this Committee, and through
local and regional legislation has played an important part in this progress. The State of
Vermont, for example, passed a bill restricting the use of CFCs in automobile air
conditioners. Subsequently, some of the large automobile manufacturers have indicated that
their service depots would soon acquire recovery and recycling equipment. The Greater
Regional District of Vancouver and Metropolitan Toronto are implementing bylaws that require
the recovery and recycling of CFCs, while Montreal is planning to invoke as regulations the
proposed “Code of Practice for the Reduction of CFC Emissions in Refrigeration and Air
Conditioning Systems”, developed by Environment Canada.

Recovery and recycling of CFCs can be done in several ways. Forexample, if a refrigeration
unit needs repairs the CFCs can be withdrawn into a sealed container and then reinjected into
the same unit upon completion of the repairs. Although the CFCs would contain oils and other
substances, they are replaced into the same refrigeration unit from which the contamination was
derived and they will not need to be repurified. When a refrigeration unit is decommissioned,
however, the CFCs are often contaminated by substances that may be incompatible with other
refrigeration units, or there may only be limited uses for the contaminated CFCs until they have
been repurified. Since units for on site repurification are not available for most situations,
recycling will often involve transporting the substance to a place where it can be repurified.
Liquid CFCs that are used as solvents or cleaning agents, however, are often contaminated by
more dangerous chemicals and must be handled as a hazardous waste until they are purified.

The Committee encourages initiatives being taken by manufacturers such as Inglis,
which soon will recover CFCs from refrigerators during repair atits service centres. CAMCO and
other companies are investigating technologies for portable CFC recovery and recycling
equipment to be used in the home during maintenance procedures. The Committee
applauds service organizations, such as the Heating, Refrigerating and Air Conditioning
Institute (HRAI), which have helped develop a Code of Practice as well as education and
training programs for technicians who design and service refrigeration equipment. CFCs have
been voluntarily removed from use by the foam packaging industry and from 95% of the
aerosol uses in Canada, those of a medical nature being the main exception.

Automobile Air Conditioners

Not all uses of CFCs in Canada are being reduced, however. The Committee condemns
the automobile industry’s failure to develop air conditioning units that are leak-proof. An
estimated 60% of new cars sold in Canada are equipped with air conditioning units, as are 90% of
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the cars exported to the United States (representing 75% of Canadian auto production). We have
concluded that all non-commercial vehicles equipped with air conditioning beginning with the
1992 model year should have leak-proof systems, both to prevent the escape of CFCs and to
contain the subsequent HFC substitute, which will not be entirely harmless.

(6) Werecommend that air conditioning units for the passenger compartments
of all motor vehicles be leak-proof, beginning with the 1992 model year.

“Code of Practice” for Recycling

The quantity of CFCs contained in appliances, air conditioners and refrigeration units
is believed to be sufficiently large that, if released, would so deplete the ozone layer as to
threaten life processes. In Canada alone, there are tens of millions of refrigeration units in use,
all containing some quantity of CFCs. Each year, the refrigeration and air conditioning industry
uses an estimated 7,500 tonnes of the five controlled CFCs. Approximately half of this is in
commercial systems, one-quarter in home refrigerators and freezers, and one-quarter in mobile
air conditioners. Home air conditioning, both central and window units, heat pumps and
commercial unitary air conditioning systems used in malls and buildings up to 10 stories already
use an HCFC (HRAI, 1990, p. 6).

Unknown amounts of CFCs are inadvertently being lost to the atmosphere during servicing
of these systems. It is essential that these CFCs be recovered and recycled until substitutes are
available, at which time they should be recovered and destroyed.

The proposed Code of Practice should provide a guide for recovery and recycling, atleast
in commercial and industrial applications. The Committee believes, however, that the Code
should be upgraded to a regulation. Therefore:

(7) We recommend that the proposed “Code of Practice for the Reduction of
CFC Emissions in Refrigeration and Air Conditioning Systems” developed
by Environment Canada for commercial refrigeration units be made a
regulation under CEPA. The Committee further recommends that this
Code be appliedto the management of HCFC and HFCs. These regulations
should come into effect by 30 June 1991.

It is our understanding that Environment Canada is looking at initiatives to ensure that
recovery and recycling technologies are available and that education and training programs in
their use are developed. Compliance and enforcement capabilities must also be established.

Abandoned Refrigeration Equipment

Previously abandoned refrigeration equipment contains possibly large quantities of
CFCs. Canada may even be receiving used refrigerators from scrap dealers in the United
States. Although the actual percentage of compressor systems which contain CFCs and are still
intact after being dumped is not known, it would be prudent to recover the CFCs from this
potential source of emissions. As well, CFCs should be recovered when refrigeration units are
removed from service and before they are dumped. We understand that the City of Toronto may
soon introduce special equipment to be towed behind garbage trucks to pick up this type of
waste and recover their CFCs. Such municipal initiatives should be encouraged. In this regard:
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(8) We recommend that Environment Canada be provided the necessary funds
to assist the relevant authorities in developing programs for the recovery
and recycling of CFCs from commercial, household and mobile
refrigeration systems that are to be scrapped or that have been previously
abandoned. Once destruction technologies and less harmful substitutes
are available, then the recovered, more harmful substances must be
destroyed.

Recycling of CFC Solvents

Some CFCsare in liquid format room temperature and are used as solvents. Those should
also be recycled until phased out. Industry is optimistic that replacements can be found for most
solvent uses and should be encouraged to make these substitutions as rapidly as feasible. Until
then, industry should be required to recycle CFCs employed as solvents, since the technology to
do this is becoming available.

(9) We recommend that the Canadian Council of Ministers of the Environment
coordinate appropriate jurisdictions in the making of regulations for the
recycling of CFCs used as solvents. When alternatives to solvent CFCs
and destruction technologies are available, the CFCs must be recovered
and destroyed.

Technologies for Destruction

Ultimately, technologies will be required to destroy CFCs, halons, HCFCs, HFCs and
related substances. The Committee is concerned that sufficient progress be made for their
incineration or other means of destruction. We do notwant to see problems of storage arise, as is
the case for PCBs, particularly considering the volatility of some of these substances. Therefore:

(10) We recommend that funding be provided by the federal government to
assist the provinces and producing industries in developing the appropriate
destruction technologies for CFCs, halons, HCFCs, HFCs and related
substances. Once developed, the appropriate jurisdiction should make
regulations for the destruction of these substances.

Life Cycle Management

Proper. management of the recovery, recycling and destruction of those substances
presently in refrigeration units is essential, as is the complete “cradle-to-grave” management of
new CFC production and of HCFC and HFC substitutes as they become commercially
available. “Life-cycle” management of CFCs and their replacements need not involve overly
cumbersome manifest systems for tracking these substances. In fact, only those substances
used as solvents should be classified as hazardous wastes, not CFCs used as refrigerants.
This point of clarification recently was made by the EPAinthe U.S. (Federal Register Vol. 54, No.
144, 28 July 1989, pp. 3135-3137). The classification of CFCs and related substances in
different jurisdictions should be the same to allow for national uniformity. There may be
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occasions when a province or a municipality will invoke regulations regarding these
substances under their own legislation. In such cases consultation with the federal authorities
hopefully would occur. Efforts would be made to coordinate the regulatory agendas. To this
effect:

(11) We recommend that national standards and guidelines be developed for
classifying- CFCs and related substances to ensure that regulations
concerning their handling and transportation are uniform across the
country.

To ensure life-cycle management of CFCs, HCFCs and HFCs that are not used as solvents:

(12) We recommend that “cradle-to-grave” management be applied to new
CFCs, HCFCs and HFCs used for refrigeration purposes, ensuring that
the producing and importing industries are responsible for tracking these
chemicals to their final end use. Regulations with respect to the recovery,
recycling and destruction of these substances should govern the remainder
of their life cycle. :

B. RECOVERY OF HALONS

We are concerned about the continued production and consumption of halonsand have
recommended their accelerated phaseout. Environment Canada has proposed regulations to
remove halons from hand-held fire extinguishers. Formal objections to these proposed
regulations, however, have been filed by several parties, including trade associations in the
United States. The Committee has acknowledged these legal objections in Recommendation
(8), but would like to see them resolved as soon as possible in order that these regulations can
proceed.

The largest quantity of halons and source of emissions, however, is not found in hand-held
fire extinguishers but large flooding systems, similar to the familiar overhead water sprinkler
systems. Most emissions fromthese flooding systems occur during installation when the system
is tested, or during periodic tests to ensure that the system is functional. There are alternative
testing methods available that use less harmful gases and we believe that those methods
should be mandatory.

We also believe that halons should not be used in flooding systems except in cases where
such use is deemed essential. Some high technology industries with halon flooding systems
are planning to remove them. We hope that others will follow such leads, independent of any
regulations or amendments to the fire code. Careful management of the existing quantity of
halons using recovery and recycling technology should readily supply all the halons required for
the few uses deemed essential. Once appropriate substitutes become available, however,
halons should be removed from use even if the stock of halons (often referred to as a bank) is not
depleted.

(13) We recommend that the National Fire Code and the National Building Code
be amended immediately and as necessary to prohibit the testing of
flooding systems with halons and to prohibit the construction of
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“non-essential”’ halon flooding systems. They must also be amended to
require the removal of all non-essential halon flooding systems as early as
possible but no later than 1 January 1993. Halons will be supplied for
essential uses from the existing stock of halons before new halons are
consumed. Once substitutes and destruction facilities are available, the
remaining stock of halons must be destroyed.

It has been brought to our attention that the federal government is one of the larger users of
halons in both flooding and hand-held systems. The Department of National Defence makes
extensive use of halons in both essential and non-essential situations. They and other
departments must stop using halons exceptinapproved, essential use situations. Itis imperative
that the government get its own house in order.

(14) We recommend that the federal government immediately develop a
coordinated plan for the removal of “non-essential” halon systems used by
any federal government department or agency, and that it provide
justification for the retention of any system it identifies as essential.

C. MANAGING OZONE DEPLETING SUBSTANCES AND THEIR SUBSTITUTES

Implementing all these regulations for CFCs, halons and their substitutes could be an
onerous task in view of requirements for enforcement and compliance, and the need for
education and training programs. The Committee suggests that the provinces accept
responsibility for these initiatives under CEPA, or other legislation such as the Transportation of
Dangerous Goods Act, where there may be provision for federal-provincial cooperation. There
will be numerous occasions, some indicated in this report, where the responsibility will rest
solely with the provincial or municipal governments. Various provinces and municipalities are
already actively instituting programs for recovery and recycling or regulating the phaseout of
some uses of these ozone depleting/global warming substances. There is a dire need for
cooperation at all government levels. Recommendation (5) addresses the multijurisdictional
aspects of managing these substances.

Implementing changes to relevant codes will affect officials in all jurisdictions.

(15) We recommend that the federal government and the provinces collaborate
in developing a national education program for municipal and other officials
responsible for activities that involve CFCs, halons and related substances.

We also recognize that there will be times when the responsibility for enforcement of and
compliance with regulations will rest with the federal government. To handle this additional
responsibility, Environment Canada requires a sufficient number of properly trained personnel.

(16) We recommend that Environment Canada’s budget be increased to ensure
the enforcement of and compliance with new regulations where the federal
government retains responsibility.

This is in addition to any new resources that might be required in administering the
regulations, and for implementing new education and training programs.

37



Implementing these regulations should not be allowed to create an uneven playing field
adversely affecting small service industries. It should be possible using the appropriate
instruments to promote a new industry for the recovery, recycling and destruction of these
regulated substances.
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MARKET SIGNALS

Industry has shown initiative in dealing with the issue of reducing CFC use, including
research into the development of substitutes. To alesser degree, industry has shown similar
initiative with respect to halons. The signing of the Montreal Protocol, of course, has prompted
this development. Infact, since the Protocol was adopted, it has become in the besteconomic
interests of a company to develop alternatives because of the marketing advantage that can be

gained by the first company out with a preferred substitute.

Although we would prefer to see minimal disrupti‘on of the indus:trie§ and businesses
using these substances, we have concluded that halting ozone deple_tnon is so important that
CFCs, halons and related substances must be controlled without delay. Considering the
Present low cost of CFCs and the predicted costs of their substitutes, it is doubtful that a
recycling industry can develop. Intervention in the market appears necessary to compel the
recovery and recycling of these substances and to ensure that small business are not excluded
from this enterprise, particularly from the recovery aspect where a large number of personnel will

be needed.

One incentive for the development of such an industry is the requirement that
Substitutes—HCFCs and HFCs—also be recycled and eventually destroyed, as we have
recommended. The HCFC and HFC substitutes will in turn be replaced as less harmful
Chemicals are developed. There should, therefore, be a relatively profitable market for recovery

and recycling enterprises.

Smaller businesses may have the most difficulty with recycling requirements. Will the
Small independent garage, for example, be able to afford the equipment to recover and recycle
FCs from automobile air conditioners? Will the independent appliance repair business be ata

Similar disadvantage?

Although the price of CFCs is currently increasiqg, it is still too low to force consideration of
alternatives orto make their recycling commercially viable. A law passed by the U.S. Congress 1
January 1990 placed ataxon CFCs and halons at the production epd. Thetaxraisesthe price of
CFCs from about $US 0.60 per pound in increments to approximately US $3.25 by the year
1994. This tax has reportedly been successful in stimulating the producing industries to become
involved with recycling. Itis less expensiveto recyclg pld CFCs than to produce new CFCs given
the rate of taxation. Stimulating recycling in addition to the development of substitutes is

Necessary if reductions in production and importation are to be achieved.

Revenues derived from a tax on ozone depleting substances in Canada could be used to
Provide assistance to help small service businesses cope with the anticipated regulatory
changes. Revenues could be used for programs such as Environment Canada’s Development
and Demonstration of Resource and Energy Conservation Technologies (DDRECT) to fund
grants and loans for developing recycling technologies and service industries. Perhaps most
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important of all, the revenues could provide the additional funds that will be needed to assist
developing countries in converting to the new technologies and substitutes so that they can also
become signatory to the Montreal Protocol.

(17) Werecommend that a taxbe levied on CFCs and halons at least equivalent
to that to be implemented in the United States. Funds equal to those
derived from the tax should be used to support initiatives arising from
recommendations of this report.

This recommendation was adopted by a narrow majority of the Committee (See Minutes of
Proceedings).

Changing the Technology of Production and Use

As substitutes for CFCs and halons become available, there will at times be a choice for a
particular end use. The prices of these substitutes will vary, as will their ODP and GWP. We have
already emphasized that the less harmful substance should be used, taking indirect effects into
consideration when applicable. As an example, the insulating value of foams produced with
these substitutes would be a consideration.

To minimize longer-term costs, producers and users should adopt, as they become
available, those substitutes which offer large environmental gains. This is not necessarily
happening. Although less harmful substitutes for halons appearimminent, some companies are
developing products that use halons or are substituting CFCs for halons. Although CFCs could
be useful in replacing halons temporarily from essential uses, we would not like to see them used
in non-essential situations or as replacements for less harmful alternatives such as dry chemical,
fire extinguishing agents.

Because of such developments, which indicate thatenvironmental awareness will not
necessarily prevail, market forces need augmenting to ensure use of less harmful substitutes.

(18) We recommend that when there is a substantial difference in the
environmental impacts of two or more substitutes for a given end use, an
equalizing tax be placed on the substitute(s) that is (are) more harmful but
less costly. The tax should be revised every six years to allow time for the
market to regulate itself.

This recommendation was adopted by a narrow majority of the Committee (See Minutes of
Proceedings).
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RESEARCH NEEDS

Our understanding ofthe process of ozone depletion is incomplete. For example, ozone
depletion inthe Arctic is of particular interest to Canada but we do not know the extent of the
depletion or whetherthe development of an Arctic “ozone hole” is likely. It appears that the
atmospheric conditions conducive to the formation of the Antarctic ozone hole are not
duplicated inthe Arctic butthe same conditions may notbe necessary. Monitoring indicated an
overall reduction of 8% in ozone concentration in the spring of 1989 in the Arctic with larger
reductions in some layers of its stratosphere. However, similar depletion was not recorded in
1990. We do not know how to explain the irregularities and do not know for certain whether we

are monitoring the appropriate geographic locations.

In the temperate latitudes, such as over southern Canada, we now experience a 2-4%
overall annual reduction relative to ten years ago. Seasonally, the reduction is 7-8% for a four to
five month period in the spring. Yetwe are uncertain of the linkages between the polar regions
and the temperate latitudes. Monitoring and research to date have been insufficient to answer

these and related questions. Therefore:

(19) We recommend that adequate funding be made available to the
Atmospheric Environment Service of Environment Canada to conduct

monitoring of andresearch into ozone depletion.
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INTERNATIONAL MEASURES

Assistance to and participation by developing countries will be necessary to implement
and expand the control measures of the Montreal Protocol. Provision for such an initiative
was included in Article 5 of the Protocol. Developing countries cannot afford the increased
marginal costs of converting to CFC substitutes. For example, the cost of converting a
CFC-producing plant to HCFC or HFC production would be prohibitive for them. These are the
major costs currently being considered and are estimated to be $US 100-250 million over the

first three years.

Developed countries are responsible for more than 85% of the production of CFCs, but
have only 20% of the world’s population. It seems only fair that the main economic benefactors,
such as Canada, assist developing countries with the transition to less harmful substitutes. In
fact, the success of the Protocol will probably require such a commitment.

There are various formulas that could be used to calculate the contributions of different
Countries to an assistance fund. It could be based on a percentage of CFC consumption in a
given year, or perhaps on the regular United Nations contributions scale, linked mainly to GNP,
Whatever the basis and the amount selected, it is essential that Canada contribute its share,
which would probably fall within the range of about 2-3.5% of the total.

In addition to funding mechanisms, the Protocol contains provision for the transfer of
information and technology. There are still stumbling blocks with respect to intellectual property
rights that must be overcome. Canada must demonstrate that itis making a whole-hearted effort
to bring the complete global community into the Protocol. We cannot afford to let the
withholding of additional funds and selfishness with technology transfer jeopardize the attempt
to control CFCs globally. If countries do not sign the Protocol and begin to produce CFCs and
related substances, the Protocol would be undermined and life on Earth further threatened.

Therefore:

(20) We recommend that the federal government contribute to all funding
mechanisms developed under the Montreal Protocol. We also recommend
that a roundtable be established in Canada consisting of all government
departments, industry, non-government organizations and other
stakeholders who would be involved in funding and facilitating technology

transfer to developing countries.

Industrialized nations and multinational companies should take the lead in negotiating
international agreements known as “global bargains”. Such bargains will often entail providing
financial assistance and technology transfer to developing countries. Given the extremely
harmful nature of CFCs to the atmosphere, we should ensure that potential large-scale
producers, in particular China, India and Brazil are included in this global bargain, known as the
Montreal Protocol.
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(21) We recommend that Canada take the lead in negotiating “global bargains™.
In the CFC global bargain, substitutes for CFCs could be offered in
exchange for full participation in the Montreal Protocol, with appropriate
conditions for monitoring and inspection. The intention of this bargain is to
assist developing countries eliminate their consumption of CFCs.

The Committee is also concerned that Canada’s trade and international aid policies be
conducive to assisting developing countries in a sustained manner. Environmental impacts
must be accounted for when economic policies are set or projects undertaken. It is important
that Canadian foreign policy be consistent with the intent of the Montreal Protocol and all other
global bargains that may be established in the future.

(22) We recommend that a review be undertaken of trade development programs
and subsidies, and of foreign aid policies, programs and projects to ensure
they are consistent with the preventive aims of this report.

We view these recommendations as fundamental in protecting the global atmosphere.

44



PUBLIC EDUCATION AND RESPONSIBILITY

Public pressure has been an effective force in accelerating the removal of CFCs from some
products. The two most notable examples are the recent removal of CFCs from mostaerosol
products, and the substitution of an HCFC and pentane for CFCs in some cups and packaging
materials made from rigid foam. The public can do even more, for example, by choosing
non-pressurized dispensers, or products packaged in non-petroleum-based material, or
products with substantially reduced packaging.

Automobile air conditioners are a substantial source of emissions of CFCs to the
atmosphere. A CFC substitute should be available in 1994 or 1995. Until that time, consumers
should question the need to purchase an air conditioner in an automobile, unless leak-proof
systems become available in the interim. Owners of vehicles with air conditioners should
have them serviced only by persons trained and equipped to recover CFCs. It is likely that the
“do-it-yourself” canisters of CFCs now available to “top up” leaking systems will soon
disappear from the market. Individuals can assist this process by refusing to buy products
containing CFCs.

Homeowners will also be required to act responsibly as equipment for recovering CFCs
from home refrigeration systems such as refrigerators and freezers becomes available. As
regulations for recovery and recycling come into force, consumer cooperation will be needed to
ensure that CFCs are properly recovered by authorized personnel. The public must demand
access to facilities for the recovery, recycling and ultimate destruction of CFCs,

Just as consumers have been a driving force for industrial responsibility in the use of CFCs
in the past, they can be a potent lobby for future initiatives to ban ozone-depleting substances
and to controluse of their substitutes. Public involvement is essential. That involvement in turn

depends on a well informed public.

(23) We recommend that all levels of government, producers of these chemicals,
and manufacturers of CFC-containing equipment, develop and implement a
coordinated, nationwide public education program for the recovery,
recycling, handling, storage and ultimate destruction of CFCs and related

substances.

45






M

(2

(3)

4)

)
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RECOMMENDATIONS

We recommend that the following be adopted as the basis for regulations
under the Canadian Environmental Protection Act (CEPA) and be promoted
prior to amending the Montreal Protocol:

a) a minimum 85% reduction in the production and consumption of all
CFCs by 1995, with a complete phaseout by 1997; and

b) a complete phaseout in the production and consumption of carbon
tetrachloride and methyl chloroform by 1995, except for their use as a
feedstock for CFC or halon substitutes and as organic laboratory

solvents.

We recommend that regulations be invoked under CEPA requiring a 95%
reduction in halon production and consumption by 1993, and a complete
elimination by the year 2000, except for those “essential uses” where no
reasonably performing substitute is available.

We recommend that the proposed regulations governing non-essential
uses of CFCs and of halons in hand-held fire extinguishers (Ozone depleting
Substances Regulations No. 2 and No. 3) be implemented as soon as
possible and that any portions of the regulations to which there has been no
legal objection be adopted immediately.

We recommend that:

a) neither HCFCs nor HFCs be used in any aerosols;

b) HCFCs and HFCs only be used in other products as replacements for
CFCs where safe alternatives are not available;

c) only those HCFCs and HFCs with the least ozone depletion and
global warming potential be used in products or processes requiring
such substances;

d) in future, HCFCs and HFCs notbe substituted for CFCs at any time in
amounts greater than 30% and 9%, respectively, of present CFC use,
and by 2010 the production and consumption of HCFCs and HFCs be

discontinued.

We recommend that the Canadian Council of Ministers of the Environment
take the lead when multijurisdictional participation would accelerate
initiatives for the reduction, recovery, recycling and eventual safe
destruction of CFCs and halons.

We recommend that air conditioning units for the passenger compartments
of all motor vehicles be leak-proof, beginning with the 1992 model year.
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We recommend that the proposed “Code of Practice for the Reduction of
CFC Emissions in Refrigeration and Air Conditioning Systems” developed
by Environment Canada for commercial refrigeration units be made a
regulation under CEPA. The Committee further recommends that this
Code be appliedto the management of HCFC and HFCs. These regulations
should come into effect by 30 June 1991.

We recommend that Environment Canada be provided the necessary funds
to assist the relevant authorities in developing programs for the recovery
and recycling of CFCs from commercial, household and mobile
refrigeration systems that are to be scrapped or that have been previously
abandoned. Once destruction technologies and less harmful substitutes
are available then the recovered, more harmful substances must be
destroyed.

We recommend that the Canadian Council of Ministers of the Environment
coordinate appropriate jurisdictions in the making of regulations for the
recycling of CFCs used as solvents. When alternatives to solvent CFCs
and destruction technologies are available, the CFCs must be recovered
and destroyed.

(10) We recommend that funding be provided by the federal government to

assist the provinces and producing industries in developing the appropriate
destruction technologies for CFCs, halons, HCFCs, HFCs and related
substances. Once developed, the appropriate jurisdiction should make
regulations for the destruction of these substances.

(11) We recommend that national standards and guidelines be developed for

classifying CFCs and related substances to ensure that regulations
concerning their handling and transportation are uniform across the
country.

(12) We recommend that “cradle-to-grave” management be applied to new

CFCs, HCFCs and HFCs used for refrigeration purposes, ensuring that
the producing and importing industries are responsible for tracking these
chemicals to their final end use. Regulations with respect to the recovery,
recycling and destruction ofthese substances should govern the remainder
of their life cycle.

(13) We recommend that the National Fire Code and the National Building Code

be amended immediately and as necessary to prohibit the testing of
flooding systems with halons and to prohibit the construction of
“non-essential” halon flooding systems. They must also be amended to
require the removal of all non-essential halon flooding systems as early as
possible but no later than 1 January 1993. Halons will be supplied for
essential uses from the existing stock of halons before new halons are
consumed. Once substitutes and destruction facilities are available, the
remaining stock of halons must be destroyed.
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(14) We recommend that the federal government immediately develop a
coordinated plan for the removal of “non-essential” halon systems used by
any federal government department or agency, and that it provide
justification for the retention of any system it identifies as essential.

(15) We recommend that the federal government and the provinces collaborate
in the developing a national education program for municipal and other
officials responsible for activities that involve CFCs, halons and related
substances.

(16) We recommend that Environment Canada’s budget be increased to ensure
the enforcement of and compliance with new regulations where the federal

government retains responsibility.

(17) Werecommend that a taxbe levied on CFCs and halons at least equivalent
to that to be implemented in the United States. Funds equal to those
derived from the tax should be used to support initiatives arising from
recommendations of this report.

(18) We recommend that when there is a substantial difference in the
environmental impacts of two or more substitutes for a given end use, an
equalizing tax be placed on the substitute(s) that is (are) more harmful but
less costly. The tax should be revised every six years to allow time for the
market to regulate itself.

(19) We recommend that adequate funding be made available to the
Atmospheric Environment Service of Environment Canada to conduct
monitoring of and research into ozone depletion.

(20) We recommend that the federal government contribute to all funding
mechanisms developed under the Montreal Protocol. We also recommend
that a roundtable be established in Canada consisting of all government
departments, industry, non-government organizations and other
stakeholders who would be involved in funding and facilitating technology
transfer to developing countries.

(21) We recommend that Canada take the lead in negotiating “global bargains”.
In the CFC global bargain, substitutes for CFCs could be offered in
exchange for full participation in the Montreal Protocol, with appropriate
conditions for monitoring and inspection. The intention of this bargain is to
assist developing countries eliminate their consumption of CFCs.

(22) We recommend that areview be undertaken of trade development programs
and subsidies, and of foreign aid policies, programs and projects to ensure
they are consistent with the preventive aims of this report.

(23) We recommend that all levels of government, producers of these chemicals,
and manufacturers of CFC-containing equipment, develop and implement a
coordinated, nationwide public education program for the recovery,
recycling, handling, storage, and ultimate destruction of CFCs and relateé
substances.
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The Honourable David MacDonald, £.C., M.P. !
Chairman
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Room 309, East Block
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Bear Mr. Chairman:

Pursaant 1o Standing Order 109 of the House of Commons, | am pleased to forward o you the
eaclosed Government response 10 the recommendations of the Third Report of the Standing

Committee un Bnvironment, tabled in.the House of Commons on June 13, Y99 entitled "Deadiy
Releases CEFC's”,

Protection of the stratospheric nzone layer from the cffect.f» of ozunodcstmyi'ﬂg chemicals such as
CFCs and halons is one of the most important global environmental protection wsues (o be fz?ced
by governments. The Guvernment is pieased that thc_ House of Comsmons Sta-nd:s‘ng Ca.mmmec
on Envitonment has recognised this and devoted the time and energy to carefully investigate the
issue and make the recommendations contained in s teport.

Canada bas become a world leader in encouraging ‘fmcmaxionai pr:oicctiun of the ozone fayer by
playing, a key role in the develupment of the Vienna Convention for the meec}xon of the
Siritosphcri?:' Ozone Layer and the subsequent control treaty, the Mountreal ?!G{OCU? on
Substances that Deplete the Ozone Layer. The Montreal Protocol was the first international
aceord of its kind and set a global precedent for the safeguarding of the environment and human
health.

Canada will continue its Jeadesship role to ensute that the Montreal Protocol’s controf provisions
arhc’ strenghtened to gliminate the use of ozone-depleting substances & suon 88 possxblg. Ca?a?a
will :;3«;0 coniribute ils share 1o the Multilateral Fund anmut}ced at the l»ndun.mgel;ng 0 n;
p t:c: to the Protocol, and is 1aking a lead sole in the establishment and operation of the Fu_n
a::ili:&s associated tccimica! clearing house function, At the first m;‘:t;nghotl' ;:xe qucc:m}re‘
e Rl S 9, 1990, it was decided that the Secretaria
i ¢ the Multijateral Fund September l.._ s Jecider ‘
Soml?g:eei?abiisbcd in Montreal. This Fund will help finance iniliatives needed to assist
degzucloping countries 1o obtain and use techaologies that are based on non-ozone-depleting
substances.

. : i in the world, In the first contint
. anadian control programme is one of the most rigorous in s g

rhzo?f’:)r"tlhc Momrcalpf’mtocul {July 1, 1989 - June 3¢, 1990), Canadufn consumption was i‘}f&r
f;\‘,{e, than it was in 1986, the base year for the Protocol consumption limits, Canada will
achicve the first required 20% reduction in CFC consumption almost thiee years before the 1993

Otigwa. Uanada K14 OK3
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date specified in the Protocol.  The "ratchetting down" provisions of the vzune-depleting

substances regulations under CEPA will ensure that these gains are not lost by future new
demands,

Substitution of non-ozane-depleting subsiances and implementation of effective recoveryfrecycle
programmes will increase the rate at which Canada moves away from ozone-depleting
substances. Joint federal-provincial efforts en recovery and recycling, under the auspices of the

Canadian Council of Ministers of the Eavironment, and industry initiatives will :nsure an orderly
transition away from CFCs.

I am pleased to report 1o the Commitiee that many of the recomendations have already largely
been adepted as govemment policy or have been implemented. Others will be pursued shordy

with our partners particularly the provinces within the CCME deliberations. 1 have attached 2
document which outlines our specific responses.

For ease of reference, the recommendations have been repeated and are followed by e
Government's responses.

in closing, Mr. Chairman, | would Jike to thank the members of the Commitice for thelf
contribution in the development of the optimal solutions to these very complex problems, | Took

forward to working with you and yout colleagues on the development of measuses to preserve
and enhance our environment.

Yours truly,

e

vhert de Cotrel
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GOVERNMENT RESPONSE

1) We recommend that the following be adopted as the basis for regulations under the
Canadian Environmental Protection Act (CEPA) and be promoted prior to amending
the Montreal Protocol:

a)

a minimum 85% reduction in the production and consumption of all CFCs by
1995, with a complete phaseout by 1997; and

Response:

b)

The government agrees with the Committee’s recommendation to phase out CFCs by
1997. Canada’s commitment to do this was announced at the London meeting of the
Parties to the Montreal Protocol on June 27-29, 1990. Canada and 12 other countries
issued a declaration stating their intention to phase out CFCs by 1997, based on the
belief that adequate supplies of substitutes will be commercially available by that date.

Canada’s ability to achieve an 85% reduction in CFC consumption by January 1, 1995
is doubtful, based on the current Canadian use pattern of these chemicals. The most -
critical CFC use that could affect Canada’s ability to meet this date is refrigeration. This
sector currently accounts for about 45% of total Canadian use of CFCs, much in
servicing existing equipment. The most likely substitute chemical for new or converted
refrigeration applications is HFC 134a which is not expected to be commercially
available in large quantities until late 1994. The time requirement for equipment
conversions, etc. may move the time frame for achieving an 85% reduction beyond

1995.

Recycling of refrigerants from decommissioned equipment would be the only way to
achieve an 85% reduction by January 1, 1995. Recycling of refrigerants may prove to
be technically or logistically less feasible than expected. Volumes collected and
recycled may also not be sufficient to meet demand. In thes circumstances, an
alternative regulatory regime would have to be developed.

Environment Canada will continue to examine the feasibilily of regulating an early
reduction by 1995 as recommended by the Standing Committee. Efforts will also be
accelerated to implement a recovery and recycling programme with the provinces.
The reduction deadline will be contingent on there being sufficient chemicals (either
substitutes or recycled CFCs) to meet the essential new equipment demand and after
service requirements for the refrigeration sector.

a complete phaseout in the production and consumption of carbon tetrachloride
and methyl chloroform by 1995, except for their use as a feedstock for CFC or
halon substitutes and as organic laboratory solvents.

Response:

With respect to carbon tetrachloride, 99% of current Canadian use is as a feedstock in
the production of CFCs. The two other signifiant uses are as a diluent gas to reduce
explosion hazards in the production of chlorine and as a laboratory agent. Canada will
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2)

3)

phase out non-feedstock and non-laboratory uses of carbontetrachlori
full five years in advance of the amended Montreal Protocol C;\rl\zrige s Nl
Committee’s recommendation. ent with the

e With respect 10 methyl chloroform, at the London meeti e
Environment announced Canada’s commitment to em% r\:tr'\“ b st tho
consumption by 100% By 2000, five years in advance of the timefram ik shipwtom
amended Montreal Protocol. For technological reasons. Canadais e specified in the
at this point t0 more than an 85-90% reduction by 1995. Th unable to commit
substitutes for some uses of methyl chlor . The development of

oform is not as well
ozone depleting chemicals because it has only recently been id:?\\:i?ilgg :: : Z fﬁr f o
ubstance

requiring control. The Montreal Protocol calls for a review of th i
e feasibility of a more

rapid phase out of methyl chioroform at the 1992 meeting of the Parties. Canad
. Canada will

actively contribute to this review and take domestic action consi
on : j
conclusions. sistent with the Parties’

We recommend that regulations

v pe invoked under CEPA requiri
hailon production and consumption by 1993, and a commg;g’;ﬁ%?nﬁ;ﬁ;iduction .
y the year

2000, except for those wessential uses” where no reasona
available. ble performing substitute is

Response:

e Canadadoes not produce halons and regulations h
; : ave b
of.ha.lons in Canada. Canada will, consistent with the Co?ne':]‘:t‘aqe to ban production
eliminate halons by the year 2000 with the possible excepti:;\e ;rscommendation,
essential uses’.

Furthermore, Canada believes that there will be no
essential uses” aft
er 2000.

e Asan intermediate step, Can

ada will reduce hal ;
1995. There aré currently a nu on consumption by at least 50% by

mber of alternative chemi
' e
as soonas these chemicals are provenas s e

: = afe fire fighti 4
commercial quantities, the phase out of halons wilgl3 bt;nagca:;?gr‘a:“:s B veitalng n
ate

We recommend that the proposed regulations governing non ess
-essential uses of CFCs

and of halons in hand-held fire extinguishers
4 o .
Regulations No. 2 and_ No. 3) be implemented as (sozo‘:]":s deple.tmg Substances
portions of the regulations to which there has been no le ga,p::jslble and that any
jection be adopted

immedialely.

Response:

o The proposed regulations dealing with non-essential
nmplemented'(c.:.anada Gazette, Part ||, September 12 195'385 of CFCs have been
No. 3 prohibiting the manufacturing and importi ). The part of Regulations
extinguishers is bein ng of hand-held halon fire

g revised to allow use in all ai
existing portable extinguish all aircraft and allow halon recycling in

ers. It will be re-proposed in the Canada Gazett
azette.
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4) We recommend that:

a)

neither HCFCs nor HFCs be used in any aerosols;

Response:

b)

Canada agrees that HCFCs (except for a very small medical use) should not be usedin
aerosols. On the other hand, HFCs do not have an ozone depleting potential. In
addition, not all HFCs are serious greenhouse gases. Because they have no ozone

layer depletion potential, HFC substitutes for CFCs in aerosols should be judged ona

case by case basis. Where non-greenhouse gas substitutes are available, they should
be used.

HCFCs and HFCs only be used in other products as replacements for CFCs
where safe alternatives are not available;

Response:

c)

Again there is agreement with respect to HCFCs but, for the same reasons as
previously described, a case by case consideration of HFCs should be undertaken.

Only those HCFCs and HFCs with the least ozone depletion and global warming
potential be used in products or processes requiring such substances;

Response:

d)

With respect to HCFCs, Canada believes that these chemicals should be used as
transitional substances to allow a more rapid phase out of controlled CFCs. Canada
believes that:

— Use of transitional substances should be limited to those applications where
other more environmentally suitable alternative substances or technologies are
not available;

— Use of transitional substances shoud not be outside the areas of application
currently met by the controlled and transitional substances, except in rare cases
for the protection of human life or human health;

— Transitional substances should be selected in a manner that minimizes ozone
depletion, in addition to meeting other environmental, safety and economic
considerations;

— Emission control systems, recovery and recycling should, to the degree
possible, be employed in order to minimize emissions to the atmosphere;

— Transitional substances should, to the degree possible, be collected and
prudently destroyed at the end of their final use.

In future, HCFCs and HFCs not be substituted for CFCs at any time in amounts
greater than 30% and 9% respectively, of present CFC use, and by 2010 the
production and consumption of HCFCs and HFCs be discontinued.

Response:

Canada agrees that HCFCs and HFCs with a significant global warming potential
should only be substituted for present uses of CFCs and, in addition, only when no
other safer alternative is available.
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5)

6)

7)

8)

e Canada pelieves that it would be imprudent to regulate the prohibiti
HFCs by 2010 since such a prohibition would discouragg the ::mg HCFCs and
investing in the needed CFC alternatives. sector from

We recommend that the Canadian Council of Ministers of the E

take the lead when muttijurisdictional participation would acce:e,::ﬁ;n,?,:';g1 iy

reduction, recovery, recycling and eventual safe destruction of CFCs a :L'V::'forthe
ons.

Response:

e The Government agrees with this and will take the reco :
Ministers. mmendation to CCME

We recommend that air conditioning units for the passen
ger compartments of
all

motor vehicles pe leak-proof, beginning with the 1992 model year.

Response:

e Development of substitutes for CFCs in automative air conditi
onditioning is the ki
ey solution

to this problem. Much work has pbeen doneinthisre
gard, and the automotive i
otive industry

is well on its way to having air conditioning units conve :
years. rted to substitutes within a few

e Because of the integrated nature of North American vehi
" - ve _
will consult with the U.S. government on the introductio:: 'g;eh:';ne\ﬁ?;‘tlunng, Canada
y sealed units.

We recommend that the proposed “Code of Pract

Emissions in Refrigera}ion and Air Conditioning systeif,:,,fgf the Reduction of CFC

Canada for commercial refrigeration units be made a ,-egi‘:aet"_‘:)PEd by Environment
n under CEPA. The

committee further recommends that this Code b
! e applied t
HCFCs and HFCs. These regulations should come i o the mana
e into effect by 30 gement of
June 1991.

We recommend that Environment Canada be provided the necess
ary funds to assist

the relevant authorities in developing programs for the recovery
and recycling of

CFCs from commercial, household and mobile refri

" : refr i
scrapped or that have be.en previously abandoned_'%’r: zt'°" systems that are to be
and less harmful substitutes are available then th e destruction technologies
substances must be destroyed. e recovered, more ha r?nful

Response:
e Canadain co-operationwith the provincesi
: : s developi
Plan. Itis recognized that recovery isake pingarecycle and .
ofCEC’s. Th y element of an early phase OL?%?;?gdAc¥on
uction

e action plan wil
p illensure a concerted national effort to maximi
imize recycling

and recovery. If provincial regulations
desirel I and voluntary actions do not produce th
uce the

lts, Canada will regulate recycli .
~egessary funds 0 develop these progrzﬁ:‘:g' Environment Canada will devote th
: vote the

e The Code of Practice can and will be appli
pplied to HCFCs
and HFCs.
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9)

10)

11)

12)

13)

We recommend that the Canadian Council of Ministers of the Environment coordinate
appropriate jurisdictions in the making of regulations for the recycling of CFCs used
as solvents. When alternatives to solvent CFCs and destruction technologies are
available, the CFCs must be recovered and destroyed.

Response:
e The government agrees with this recommendation, and will take it to CCME Ministers.

e Alllarge companies and many smaller ones are practicing solvent recovery/ recycling.
Problems specific to small companies are being studied.

We recommend that funding be provided by the federal government to assist the
provinces and production industries in developing the appropriate destruction
technologies for CFCs, halons, HCFCs, HFCs and related substances. Once
developed, the appropriate jurisdiction should make regulations for the destruction
of these substances.

Response:

e Canada is working with the Provinces on demonstration project. New destruction
technologies are currently being studied, tested and evaluated in the USA and Japan.
Furthermore, the Parties to the Montreal Protocol established in June, 1990 a
committee on destruction technologies. This international committee will assess the
efficiency and environmental acceptability of destruction technologies and develop
approval criteria.

We recommend that national standards and guidelines be developed for classifying
CFCs and related substances to ensure that regulations concerning their handling
and transportations are uniform across the country.

Response:

¢ International recommendations developed by the Parties to the Protocol exist with
respect to customs coding to address this point. Canada will implement these
recommendations.

We recommend that “cradle-to-grave” management be applied to new CFCs, HCFCs
and HFCs used for refrigeration purposes, ensuring that the producing and importing
industries are responsible for tracking these chemicals to their final end use.
Regulations with respect to the recovery, recycling and destruction of these
substances should govern the remainder of their life cycle.

Response:

e CEPA envisages life cycle management of toxic substances. Working with the
provinces, Canada will ensure that all life cycle aspects necessary for recovery and
recycling of CFCs and transitional substitutes for refigerants are adequately
addressed.

We recommend that the National Fire Code and the National Building Code be
amended immediately, as necessary to prohibit the testing of flooding systems with
halons and to prohibit the construction of “non-essential” halon systems. They must

57



14)

15)

23)

16)

17)

also be amended to require the removal of all non-essent;. .

early as possible but no laterthan 1January 1993. Halons ;IIZZI: 25'°°,‘."Zg systems as
uses from the existing stock of halons before new halons arepp v g
substitutes and destruction facilities are available, the remaini e
must be destroyed. ing stock of halons

Response:

e Canada is examining specific proposals for amendmen : :
and the National Building Code, that call for recovery ;f\; fr:;ecl;!atlonm e S
analysis of alternatives to halons at the project design stage befoy o and
are approved. €new halon systems

We recommend that the federal government immedite|

for the removal of “non-essential” halon systems useé' g;v:,',‘)pfa coordinated plan
department or agency, and that it provide justification for the rety ederal government
identifies as essential. ention of any system it

Response:

e Environment Canada is preparing a strateqy f
federal facilities. : G At récovery and recycling in

We recommend that the federal government a
: 4 n i
developing a national education program for e Provinces collaorate in

responsible for activities that involve CFCs, halons ;’,Z",'f,’;ﬁae'd ang other officials
Substances,

We recommend that all levels of government
e , prod

maqufagturers of CFC-containing equipment, deﬁelosgir: i chemicals, and

nationwide public education program for the reco _mplement a coordinated,

and ultimate destruction of CFCs and related sub:;rr}wl,czcyc"ng’ handling, storage,

Response:

e Canada supports the committee recommendat:
v : ? Ndatio :
Canada-wide consultations carried out earlier this ;:ara rr:: o 2k them to COME.
importance of training and education in the environment Ve Clearly indicated the key
and education to deal with ozone related issues wi| b :IdZeld, The need for training
ressed.
oot ond ol e ah ol € brtinefty Yo
e ompliance with new requiati reased to
retains responsibility. gulations Where the federal g%’:rsel;:rsng:let

Response:

e Ozone layer protection is a priority. Ca
s n ;
vigorously enforced. ada will ensure that its regulation
s are

We recommend that a tax be levied on CFCs apq h
be implemented in the United States. Fyng alons at jeagt

s se equivale
should be used to support initiatives arising fronc,,(;:lc:"nzzose derived fthntTOt:,heai; ;3
end

ations of thjs report.
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18) We recommend that when there is a substantial difference in the environmental
impacts of two or more substitutes for a given end use, an equalizing tax be placed on
the substitute(s) that is (are) more harmful but less costly. The tax should be revised
every six years to allow time for the market to regulate itself.

Response:

e  Further analysis is required to determine whether the government should accept,
modify or reject these tax proposals.

e As stated in the Green Plan document entitled “A Framework for Discussion on the
Environment” and the report on the Green Plan consultations, the government
recognizes that there may be areas where tax measures or other economic
instruments, such as tradeable permits and deposit-refund systems, can make a
useful contribution to achieving environmental objectives. At the same time, there are
a number of important considerations to be taken into account in assessing whether
one or more tax initiatives would be the best way to address specific environmental
problems. For example, these considerations would include assessing the ability of
tax initiatives to modify behaviour towards the environment. Also, anticipated
environmental benefits must be weighed against the costs of using tax initiatives,
including the costs in terms of competitiveness, growth and prices for consumers.
Accordingly, the government is evaluating the merits and limitations of applying
various types of economic instruments to environmental problems in the context of the
Green Plan. As part of this evaluation, the Government will release a discussion
document on economic instruments in 1991.

e Regarding the issues of dedicating the tax revenues to related uses, there are a
number of factors to bear in mind. First, earmarked taxes reduce accountability and
effective fiscal management because they remove the allocation of tax revenue from
the regular process of periodic review and control. Second, they impose rigidities on
the government’s revenue allocation decisions and reduce the ability to respond to
new and changing priorities. Finally, introducing a dedicated tax in one policy area
would undoubtedly lead to strong pressures to extend the principle to other policy
area. Such an extension would lead to significant problems for budgetary allocations
and control. However, given the fact that the issue of earmarking the revenues from
environmental taxes was raised during the recent consultations on the Green Plan, the
government will be examining this area further.

19) We recommend that adequate funding be made available to the Atmospheric
Environment Service of Environment Canada to conduct monitoring of and research
into ozone depletion.

Response:
e Proposalstoincrease Canada ozone layer mbnitoring stations, to establish expanded

long-term monitoring of ozone-active chemicals and to participate in cooperative
intensive field research studies of Arctic ozone depletion are being developed.
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20)

21)

22)

We recommend that the federal government contribute to all funding mechanisms
developed under the Montreal Protocol. We also recommend that a roundtable be
established in Canada consisting of all government departments, industry,
non-government organizations and other stakeholders who would be involved in
funding and facilitating technology transfer to developing countries.

Response:

e Canada is contributing approximately $10 million to the Multilateral Fund for
developing countries, which was established at the London meeting of the Parties. In
addition, we are committed to giving the Secretariat for the Fund, which will be located
in Montreal, every support needed to ensure its rapid and successful establishment
including a financial contribution of over $5 million. Canada is a member of the
Executive Committee that administers the Multilateral Fund. At the first meeting of the
Committee, Canada covered the administrative costs and provided financial
assistance to developing country representatives to allow them to travel to the
meeting.

We recommend that Canada take the lead in negotiating “global bargains”. In the
CFC global bargain, substitutes for CFCs could be offered in exchange for full
participation in the Montreal Protocol, with appropriate conditions for monitoring and
inspection. The intention of this bargain is to assist developing countries to eliminate
their consumption of CFCs.

Response:

e Canada took a leading role at the London meeting of the Parties to the Montreal
Protocol in the development of the Multilateral Fund to assist developing countries to
become Parties to the Protocol.

e Developing countries are quite supportive of the Fund. The most significant “bargain”
has already been offered. The two largest non-Parties, India and China (representing
approximately 40% of the world’s population), have indicated their intention to ratify
the Protocol as amended. Since a formal mechanism is now in place to provide
financial and technical assistance to developing countries, further ““bargain” striking is
not felt to be necessary.

We recommend that a review be undertaken of trade development programs and
subsidies, and of foreign aid policies, programs and projects to ensure they are
consistent with the preventive aims of this report.

Response:

e The elaboration of Canadian policies and positions with respect to the provisions of
the Montreal Protocol involve interested government departments, including External
Affairs and International Trade Canada and the Canadian International Development
Agency. Programmes and policies of these departments concerning trade and
development assistance are designed and implemented recognising Canada’s
obligations under the Montreal Protocol. Canada will consult closely with its major
partners on trade implications of the provisions of the amended Montreal Protocol and
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the Committee’s recommendations in order to ensure common approaches are
taken. Indeed, the review recommended and the eventual modifications of programs
would take into consideration the objective of protecting the ozone layer, our
international trade obligation under GATT and the Free Trade Agreement.
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REPORT B

THE STANDING COMMITTEE ON ENVIRONMENT

No Time To Lose :
The Challenge of Global Warming

Part Il of “Our Changing Atmosphere” Series

“By the time scientists have all the answers to these guestions global climate
change may have been driven by human society to the point where the an-
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NO TIME TO LOSE:
THE CHALLENGE OF GLOBAL WARMING

. The average temperature of the Earth is rising. Many scientists believe that this temperature
Increase is an early manifestation of a global warming that is being precipitated by the emission
of certain gases from the industrial and agricultural activities of humanity. If present trends in the
atmospheric accumulation of so-called “‘greenhouse gases” — principally carbon dioxide,
CFCs, methane and nitrous oxide — continue, they will reach the equivalent of twice the
Pre-industrial level of carbon dioxide within 40 years. How this change will affect global climate is
uncertain but the scientific consensus today is that temperatures will rise by an average of 1.5°to
4.5° C, with larger increases at high latitudes and smaller increases in the tropics. This warming
Would be sufficient to alter rainfall patterns and temperature regimes around the globe and to
InCrease mean sea level, perhaps by a half-metre or more. This is likely to be accompanied by
Changes in wind patterns, ocean currents, the accumulation of snow and ice in polar regions, the
freQUency of severe storms, variations in the range of disease-bearing organisms and changes
In natural ecosystems such as forests and wetlands. In turn, these changes would affect the
habitation patterns and agricultural and industrial activities of the human population. One of the
key events that expanded the debate about global warming from the scientific domain into the
Political arena was the Toronto Conference on “The Changing Atmosphere: Implications for

Global Security”, held in June 1988.
ctivities are beginning to alter the basic

Given the mounting evidence that human a
n 1989 launched a study of global climate

€quilibrium processes of the Earth, this Committee i

Change from a Canadian perspective. We wanted to assess the state of knowledge regarding

human-induced change in the Earth’s climate, its potential impact on the welfare of Canadian

and global society, Canada’s role as a precipitator of climate change, and policies which we

could recommend to reduce both Canada’s emissions of greenhouse gases and those of other
xport of appropriate technologies

Countries through our foreign aid and trade policies and the & ; . (
and expertise. Today, having heard almost 60 witnesses on the subject and having received
More than 200 public submissions, the Committee presents its principal findings in this interim

report. The Committee’s detailed analysis and a more lengthy set of recommendations will be

Presented in a comprehensive final report.

e eve of the Second World Climate

The Committee presents its interim report on th rd :
Conference in Geneva. This meeting is expected to provide the framework within which
Countries can take national and international initiatives to limit and reduce climate change. We
Nope that our views will strengthen Canada’s position at this conference, and reinforce the

Srowing international call for action.
ompted this Committee to undertake a study of the complex

bal climate change has been reinforced in the course of its
o be learned about the phenomenon of climate

‘ The sense of urgency which pr
nd compelling phenomenon of glo
Work. We acknowledge that much remains t
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change, the rate at which the activities of human society will propel such change, and the
magnitude and distribution of its effects. By the time scientists have all the answers to these
questions, however, global climate change may have been driven by human society to the point
where the answers are largely academic.

Given the speed with which humanity’s energy-using, industrial, forestry and agricultural
activities are altering the composition of the atmosphere, and consequently changing its thermal
properties, we see no validity in the argument that governments should delay acting until more
detailed information on the likely effects of global climate change is gathered. If human society is
in fact initiating profound changes in the climatic systems of our planet, then delaying action
could lead to devastating effects on many of the Earth’s peoples. If the skeptics are correct and
climate change is less of a problem than most scientists anticipate, the policies which we are
proposing will still return many benefits, both environmental and economic. We have accepted
the argument that a precautionary principle must apply in so vital a situation.

The World Resources Institute (WRI) ina 1990 report, World Resources 1990-91, ranked the
50 countries of the world with the largest net emissions of greenhouse gases in 1987, using
carbon dioxide (CO,), methane (CH,4) and chlorofluorocarbons (CFCs) as the indicators for its
“Greenhouse Index”’, with methane and CFCs expressed as carbon dioxide heating equivalents
in metric tons (tonnes) of carbon. According to the WRI estimates, Canada ranked twelfth that
year and contributed 2% of total global emissions. While this may not appear to be a substantial
share, it is being generated by only 0.5% of the world’s population. On a per capita basis, WRI
placed Canada fifth at 4.5 tonnes annually per person, exceeded only by four developing
countries which either have high rates of deforestation or are Persian Gulf nations consuming
energy at a high per capita rate while flaring large quantities of natural gas. Figure 1 shows
Canada'’s ranking both as a total and a per capita emitter of greenhouse gases in 1987.
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The manner in which Canadians use energy is the principal determinant of our country’s
emissions of greenhouse gases. Although Canadians improved their efficiency of energy use
significantly in the 1970s and 1980s, other industrialized countries did as well or better in
responding to the oil shocks of this period and we remain one of the most inefficient energy users
in the developed world.

Canada’s energy policies traditionally have focused on increasing the domestic supply of
energy; much less attention has been paid to the question of modifying our patterns of energy
use and promoting the efficient use of energy. Now that we recognize that the consumption of
carbon-based fuels is profoundly changing the composition and characteristics of the Earth’s
atmosphere, leading ultimately to a changed global climate, we must turn our policy-making
attention fully to the issue of using our energy resources in a sustainable manner.

Methods of conserving energy and of increasing the efficiency of its use offer the best return
inthe near term for reducing greenhouse gas emissions: conservation and energy efficiency are
therefore essential components of Canadian energy policy. The Committee recognizes,
however, that fossil fuels will continue to be utilized in Canada — and elsewhere — for decades
to come and that the demand for energy will continue to grow, especially in developing
- countries. Thus energy policy-making cannot be limited to the issue of using energy with less
waste. In combination with energy saving, we must also look to the progressive substitution of
low-carbon and non-carbon fuels for high-carbon fuels and we must make commercially
available new technologies — and improve on existing technologies — for using carbon-based
fuels in less environmentally damaging ways. Energy efficiency and conservation, fuel
substitution and renewable energy development all have a crucial role to play in reducing
emissions of greenhouse gases.

1. Given that human-sourced carbon dioxide emissions are the principal
contributor to increasing atmospheric levels of greenhouse gases, and
giventhat society’s use of energy is the largest factor in this CO, generation,
the Committee concludes that Canadian energy policy-making must have as
its most immediate focus the more efficient and conserving use of energy.
Coupled with the more effective use of energy is the need for fuel
substitution away from high-carbon fuels and for the commercial
availability of technologies for exploiting carbon-based fuels with less
environmental impact.

Several industrial countries have already moved beyond the Toronto proposal. For
example, West Germany has adopted the target of reducing CO, emissions by 25% in 2005 from
1987 levels; Denmark and New Zealand will attempt to reduce CO, emissions by 20% in 2000
from 1990 levels. Canada’s support of the objective of stabilizing carbon dioxide emissions at
1990 levels by 2000 is not a sufficient response. Given the opportunities in this country to use
energy more efficiently and effectively, the Committee concludes that the Toronto target — a
20% reduction inthe 1988 level of CO, emissions by 2005 — is the minimum that Canada should
strive for as an interim goal. The City of Toronto itself, in Canada’s largest metropolitan centre,
has declared “an official commitment to the 20% reduction of the 1988 levels of carbon
emissions into the atmosphere within the City of Toronto by the year 2005”.
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The Committee understands that a 20% reduction in the 1988 level of global carbon dioxide
emissions would not be sufficient to stabilize the concentration of this gas in the atmosphere,
A.lthough the manner in which carbon cycles through the atmosphere, the oceans and the
biosphere is not well understood, historical observations of the rising atmospheric
Concentration of CO, suggest that roughly half of the carbon released to the atmosphere
through human activities remains there. Apparently then, CO> emissions would have to be
reduced by more than half to achieve the long-term objective of stabilizing the atmospheric
Concentration of carbon dioxide, insofar as that concentration is a function of human activity.
Given that commercial energy use in developing countries today is often at extremely low levels
and that these countries will experience substantial increases in future energy use as part of their
efforts to raise levels of economic activity and improve standards of living, it is incumbent on
Undustrialized countries like Canada to make even greater reductions in CO, emissions to offset
INcreases that will occur in most developing countries. Longer-term targets for even lower
emissions in Canada are therefore necessary. The May 1990 Bergen Conference report, entitled
Action for a Common Future, observes that a reduction of 60-80% in current CO, emissions is
Ultimately required. A 50% reduction in CO, emissions by the year 2020, compared with the level
of 1988 emissions, has been discussed as a second-phase target for Canada; the Committee
believes that the federal government should seriously consider adopting this longer-term target.

2.  The Committee recommends that the Toronto target of a 20% reduction in
human-sourced CO, emissions by the year 2005, compa.red t9 t.he 1988 level
of emissions, be adopted by the federal government as its minimum interim
objective in reducing Canadian CO, emissions.

the Committee recommends that Canada adopt the

f energy use in the Canadian economy by

f carbon dioxide are reduced to a level

r accumulation of CO, in the

3. Among other initiatives,
target of reducing the intensity o
2% annually, until our emissions 0
which does not contribute to the furthe
atmosphere.

one correspondence between the intensity of energy

de, the Committee’s research indicates that the

.re'ationship is strong. When the other policy elements of fuel sub§titution and ftec.hnologi.cal
'Mprovements in carbon-fuel use are added to this objective of using energy with increasing
2 iciency in the Canadian economy, the relationship between energy intensity and carbon

dioxige emissions could be substantially improved upon.

reaching changes in the patterns of energy use that
Il require over time, they must be well informed about

the neeqg for these changes and the benefits that can accrue from_ such policie:s. Qommur_ﬁcating
Nformation to the public is a vital element of federal policy-making. But public information and
Sducation are not ends in themselves. The Committee has noted that public opinion is often well

N advance of government policy. A better informed populace can become a strong advocate of
Sw Policy and can pressure governments to make changes that they might otherwise be

;
®luctant to carry forward.

- .Although there is not a strict one-to-
S€ in Canada and emissions of carbon dioxi

e If Canadians are going to accept far-
Olicies to combat global climate change wi

4.  The Committee recommends that Environment Canada, as the lead agency,
coordinate the development by federal departments and agencies of
comprehensive public information and advocacy programs directed to
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individual Canadians, to Canadian business and to other institutions,
identifying the role that each can play in reducing greenhouse gas
emissions.

Canada has a long tradition of a mixed economy — an economy in which both the private
sector and governments contribute to development. It is appropriate and necessary that this
partnership extend to resolving our environmental problems. Considering how fundamentally
- important energy is both to the economic and the social welfare of Canadians, addressing the
issue of global climate change must involve all sectors of our society.

5. The Committee recommends that federal and provincial strategies to
combat human-induced global climate change combine strong regulatory
systems with a careful utilization of market forces to develop economically
efficient programs for reducing greenhouse gas emissions in Canada.

In the 1970s and early 1980s, Canada developed an energy research, development and
demonstration (R,D&D) program that was world-leading in several respects. It emphasized
energy conserving technologies and alternative forms of energy development, while
simultaneously supporting a strong effort in conventional energy R,D&D. The federal
government also established public information programs which were acknowledged
internationally for their effectiveness and scope. Unfortunately, these programs were not
sustained and the non-conventional aspect of the energy R,D&D program has been markedly
reduced. The termination in 1986 of the National Research Council’s Division of Energy, which
had been the lead federal agency for alternative energy R,D&D, set the stage for this decline.
Government support for conservation and renewable energy R,D&D in fiscal year 1990-91 is
running at a level only about one-third that of the years of peak support in the early 1980s, as
reported by the International Energy Agency (IEA). Figure 2 displays government spending in
Canada on energy R,D&D by type from 1977 through 1988, measured in constant 1988 U.S.
dollars.

72



e

Figure 2: Government Expenditures on Energy R,D&D in Canada by Type,
1977-1988, Measured in Constant 1988 U.S. Dollars
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Review, Paris, 1989, p. 97-105.

4 The earlier interest in conservation and alternative energy R,D&D was large:ly prompted t_;y
re“ergy supply concerns arising from two international oil shocks. When oil supplies increased in

Sponse to high prices and fears of further supply interruptions, the world oil market became
Qlutted, the price of oil plummeted and interest in new energy initiatives waned. In retrospect, this
COmplacency was short-sighted; it stemmed from a failure by policy-makers to take a strategic,
Ong-term and holistic view of the environmental, economic, social and politicalimpacts of global
Snergy development. Today we especially cannotignore the environmental implications of using
SNergy; the need to restore a vigorous R,D&D program in energy conservation and alternative

Snergy development is manifest.

6. The Committee recommends, for the purpose of attaining integrated
environmental and economic objectives, that the federal government
considerably increase its support for research, development and

demonstration directed to:
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(a) the more efficient and conserving use of energy;
(b) | fuel substitution leading to reduced greenhouse gas emissions; and

(c) technologies for producing and using fossil fuels in less
environmentally-damaging ways.

Although the Committee anticipates that the products of a rejuvenated program of energy
R,D&D will have great value for the Canadian environment, there is the broader concern that
efficient energy technologies reach countries with the greatest need for them. Populous nations
such as China, India, Nigeria and Mexico have a huge latent demand for energy and are growing
consumers of fossil fuels. It is essential that these countries receive the technologies needed to
use these fuels in the least environmentally damaging manner. Thus technology transfer must be
another cornerstone of Canadian energy policy. There should be incentives for Canadian
industry to develop the appropriate technologies and there need to be mechanisms for
expeditiously transferring these technologies to other countries.

7. The Committee recommends that the federal government develop policies
and programs which encourage Canadian companies to commercialize and
export technologies and equipment that are effective in reducing
greenhouse gas emissions, particularly to developing countries which are
striving to build their domestic economies.

From time to time, Canada'’s foreign aid policies have promoted forms of development
abroad which have not been soundly based in an environmental sense. The federal government
should be more discriminating in its aid programs and trade policies, removing incentives which
encourage forms of development or the transfer of technologies and equipment that are not
environmentally appropriate. '

8. The Committee recommends that the federal government use
environmental considerations as a filter for its foreign aid and trade
initiatives, encouraging programs and technologies which convey
environmental benefits and ending or modifying those that are
environmentally unacceptable.

In stressing the international element of Canadian policy-making, the Committee accepts
the view that environmental problems are ultimately irremediable if we cannot solve the problem
of poverty that afflicts so many of the Earth’s inhabitants. Much of the global population lives in
conditions of hunger, disease, illiteracy and conflict. The developing world as a whole is
labouring under a crushing burden of external debt. Until the human condition can be
substantially improved, the prospects for successfully addressing global environmental
concerns are vanishingly small.

This Committee endorses the conclusions and recommendations contained in the June
1990 report of the House of Commons Standing Committee on External Affairs and International
Trade, entitled Securing Our Global Future: Canada’s Stake in the Unfinished Business of Third
World Debt. In particular, we agree with the basic finding of that study: “The primary long-term
goal of action on Third World debt must be sustainable human development in the debtor
countries.”
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Inits more detailed analysis, the Committee considered strategies for reducing greenhouse
gas emissions at the sectoral level in Canada. Although the bulk of this study and the detailed
recommendations arising from it will be presented in the comprehensive report to follow, the

Committee does want to express several general conclusions at this time.

First, it is apparent that our use of electricity will have a major bearing on Canada’s future
emissions of greenhouse gases. Electricity accounts fora growing fraction of Canada’s end use
of energy, a development seen in other industrialized countries as well. This is a function of its
versatility in use, its versatility in production and its cleanliness at the point of.u.se .(although not
Necessarily at the point of production). Given the rising importance of electrucuty in our energy
System, and the tremendous variability across Canada in the means by which it is generated,

Policy-making in this area faces particular challenges.

In keeping with the Committee’s philosophy that the princ!pal is.s_qe of concern is the
manner in which energy is used, it is apparent that Canada’s electrical utilities .l'.ia'lve a major part
to play in any strategy to reduce greenhouse gas emissions. Several utilities have taken
Important steps to modify the demand for electricity within their service areas and to lntrodx:lce
Neéw technologies that improve the process of producing, transmlmng“gnd consuming
electricity. The Committee applauds these initiatives and encourages other utilities to follow suit.

9. The Committee concludes that Canada’s electric utilities are a ke.y e[ement
in reducing greenhouse gas emissions and urges provincial, _terntorlal and
municipal governments to direct utilities to take the lead in developing
programs for electricity demand management and for mtrod.uclng new
technologies which improve—in both an energy and an envnrqnmental
sense—the production, transmission and consumption of electricity.

Energy use in the transportation sector is another key element in modlfylng patterns of
_Canadian energy production and consumption. The Committee supports continuing efforts t9
INcrease fuel efficiency in motor vehicles and the intelligent developrpent of mass transit
Systems. Substantial gains remain to be made in increasing the fuel efficiency of vehicles with

Internal combustion engines.

10. The Committee recommends that fuel efficiency standards be legislated for

cars and trucks.

Beyond improved fuel efficiency and an increased reliance on mass transit, the Committee
S€es a need to make basic changes in the energy sources for the transportation sector. It is

Possible, for example, to design production systems for biomass-derived fuel alcohols t_hat are
~Oz-neutral in theifimpact. ngenpthe technology for producing fuel gthanol from forest biomass
< Commercialized, the Committee visualizes energy plantations belng. developed in support of
the transportation sector. In the longer term, the Committee sees a major role for hydrogen and
e'eCtricity as transportation fuels. Depending upon the means by which fuel alcohols, hydrogen

Nd electricity are produced, these energy “carriers” could be far smaller net contributors to
9reenhoyse gas emissions than are motor vehicle, aviation, rail and marine transport fuels
today, Although the federal government supports a modest program of resea(ch, development

Nd demonstration in transportation fuels, the Committee does not consider this effort to be atall
COMmensurate with the magnitude of the challenge and the opportunities involved.
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11. The Committee recommends that the federal government introduce a major
research, development and demonstration program with its objective being
the commercial development of transportation fuels and systems that result
in the lowest economically and technically feasible emissions of
greenhouse gases.

Forests play an important role in the global-warming equation. As a tree increases in size, it
accumulates CO, from the atmosphere through photosynthesis, converting it into wood. As
long as the tree is alive and growing, it acts as a sink or repository for atmospheric carbon.
Deforestation causes an increase in the concentration of CO, in the atmosphere, partly through
a reduction in overall photosynthetic activity and partly through the release of carbon stored in
the forest biomass. Deforestation may occuras a consequence of commercial harvestingorasa
consequence of “natural harvesting”, the destruction of trees by wildfire, insects or disease.

The extensive commercial harvesting of trees and the loss of trees from other causes in the
developed countries, Canada included, has not always been followed by adequate replanting of
stock. Reforestation of deforested areas has always been essential to maintain a healthy,
productive forest for commercial, recreational and ecological reasons. In the context of global
warming, reforestation gains an additional importance as a means to sequester more
atmospheric carbon dioxide.

The forest is a dynamic, living entity and the carbon stored in wood will eventually be
returned to the atmosphere. The most effective and efficient fixation of atmospheric carbon
occurs in the early stages of a forest stand, when the trees are growing rapidly. As the stand
ages, the rate of carbon release through respiration increases and, eventually, the balance will
shiftto a net loss of carbon to the atmosphere as the sum of carbon released through respiration
and decay exceeds that sequestered by photosynthesis. Ultimately, when the stand reaches
advanced age and the trees begin to die, the balance will shift predominantly to carbon release.

The best way, therefore, to maximize carbon sequestration by Canadian forests is through
programs designed to develop and maintain vigorously growing forest stands. This can be done
by ensuring prompt regeneration of harvested areas, either through planting or by natural
means, and reducing the extensive losses of stands to wildfire, insects and disease.

Notwithstanding the importance of vigorously growing forest stands in carbon
sequestration, the Committee recognizes that old-growth forests have a unique status in
Canada, as elsewhere. Such forests have an enduring value as a locus of genetic diversity and
must be protected for their intrinsic cultural and ecological qualities.

Forest land classed as “NSR” is “not satisfactorily (or sufficiently) restocked (or
revegetated), productive forest land that has been denuded and has failed partially or completely
to regenerate naturally or to be artificially regenerated.” Dr. J.S. Maini of Forestry Canada told the
Committee that there are 244 million hectares of inventoried productive forest land in Canada, of
which 7%, or 17 million hectares, is classified as NSR.

The principal type of agreement in Canada pertinent to reforestation is the
Federal-Provincial Forest Resource Development Agreement (FRDA), jointly administered by
the federal and provincial governments. Most of the FRDAs have now expired, including those
with Ontario, Saskatchewan, Alberta, Newfoundland and British Columbia. Similar agreements
with Quebec and Manitoba have also expired.
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New reforestation agreements ... remain in limbo because the federal and British
Columbia governments are arguing over changes in a funding formu!a.” (Financial Post,
21 August 1990). The Minister of Forestry Canada has been quoted as stating that he wants the
British Columbia agreement settled before dealing with Ontario, Quebec and the Prairie
Provinces. The Committee notes this impasse with concern, and we make the following

réecommendation.

12. Recognizing that Canada’s forests are a major reservoir fo_r atmosphgric
carbon and that the losses of forest stands through commercial harvgstmg,
wildfire, insects and disease have resulted in a rate of harvesting of
Canada’s commercial forests and wild lands exceeding the rate of

restocking, the Committee recommends that:

(a) the federal government expedite negotiations with the provinces o’n
federal-provincial agreements for the management of Canada’s

forests;

(b) provincial governments be urged to ensure that NSR lands are
adequately reforested through replanting programs or thr.ough n-atural
regeneration of the forest cover, and in a reasonable period of time;

(c) the losses to wildfire, insects and disease be reduced wherever
possible; and

ts be linked to prompt
(d) future forest resource development agreemen
regeneration and protection of all deforested areas, whether harvested

commercially or depleted naturally.

Afforestation, in the context of programs to combat global wa.rming, mvolve_s the creatllorr: of
Sxtensive plantation forests for the specific purpose of sequestgnn_g atmospheric carpon.st as
€N estimated that one hectare of plantation forest on a good site in the sou.thern'Ur-nted _ttahtes
Orthe Pacific Northwest wil sequesterabout 6.24 tons of carbon annually. Using this figure, it has
€N estimated that 465 million hectares of plantation forests would be needeq to trap the 2.9
billion tons of excess carbon produced each year. This area would be about 1.5 times the curreBnt
tota| forested area of the United States, or about 15% of the world total _of glosed forest§.|_ y
°°mparison, the most recent estimate of total industrial plantations worldwide is about 92 million

Cctares,

There are millions of hectares of land in Canada that could be suitable for plantgttu_on
forestry, including abandoned and unimproved agricultural lands. There are also oppor(;umb ies
for Increased tree planting as part of shelterbelt and windbreak programs in both rural acr; ur t:n
31as. In these latter situations, trees can provide insulation in the winter and shade lr:‘ e
SUmmer, reducing the use of heating fuel and air conditioning in nearby buildings. We believe
thatthe federal government, working cooperatively with provincial and municipal governments,
Shouiq take the lead in expioring the potential for plantation forestry in Canada, as an interim

€asure to sequester atmospheric carbon.

i i i for extracting

13. @ igorously growing trees are an effective means
Cge?rzhn:tt‘r,llg atmos‘;)l?ere, the Committee recommends tha.t the fe_dgral
govzernment take the lead in establishing federaI-provincnal-mummpal
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programs to encourage development of tree plantations on otherwise
unused lands, dedicated to sequestering atmospheric carbon as an
intermediate- term strategy for reducing CO;, levels in the atmosphere.

Trees grow more rapidly, and sequester carbon more efficiently, in the world’s tropical
regions. Therefore, there is a strong argument for promoting reforestation and the planting of
forests in developing countries. It is also important to support efforts to reduce deforestation in
those developing countries where this has become a problem.

14. Given the interconnectedness of the global environment and the necessity
of assisting the developing world in protecting our common environmental
heritage, the Committee recommends that the federal government, through
its own agencies and through Canada’s membership in multilateral
organizations, advocate programs to reduce deforestation and to
encourage reforestation and the planting of forests in developing countries.
Support for these activities by the federal government must not reduce
current and planned Canadian support for other development assistance
programs.

Strategies to reduce greenhouse gas emissions necessarily cut across the area of
responsibility of many government departments, at all levels of government. Whereas
policy-making in the past was typically a vertically coordinated activity within a government
department, today environmentally oriented policies are seen to extend horizontally across all
government activities. We fully support the view of the Brundtland Commission that
environmental policies and disciplines should permeate all departments and agencies of
government, just as fiscal and economic considerations do.

Governments in general have not yet learned how to develop policy across areas of
responsibility and overcome narrowly vested interests; indeed, some governments have yet to
acknowledge the need for new approaches to policy-making. The concept of sustainable
development depends on our constructing innovative approaches to policy formulation, and the
Committee expresses its hope that the Government of Canada will move quickly to entrench
environmental considerations in the operations of all federal departments and agencies. The
Committee makes the following recommendations regarding the mechanisms by which this
environmental function could be developed across federal government activities.

15. The Committee recommends that the Minister of Environment have the
responsibility and authority to develop policies, programs and regulations
that span the full range of activities of the federal government, analogous to
the Minister of Finance for financial and economic affairs, and that the
Environment Minister report to Parliament annually on the environmental
impact of all federal activities.

16. The Committee recommends that the Auditor General, working in
conjunction with the Departments of Environment and Finance, establish an
environmental audit function to assure that all federal departments and
agencies have implemented environmental assessment processes, and to
monitor the effectiveness of environmental programs. Specifically, the
Auditor General should monitor the progress of all federal departments and
agencies in setting and attaining targets for greenhouse gas emissions.
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17. The Committee recommends that all f
part of their budget submissions, repo

their operations on global warming, an

greenhouse gas emissions.

™

ederal departments and agencies, as
rt on the direct and indirect impacts of
d set annual targets for reductions in
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Ministre de I'Environnement

Minister of the Environment

RS P

CANADA

MAR 15 1991

The Honourable David MacDonald, P.C., M.P.
Chairman

Standing Committee on the Environment
House of Commons, East Block

Room 309

Ottawa, Ontario

K14 046

Dear Mr, Chairman,

I would like to take this opportunity to thank you and
the members of the Standing Committee on the Environment for
taking the time and energy to conduct your study on the climate
change issue, and for your interim report "No Time To Lose: The

Challenge of Global Warming".

I look forward to your final report on the issue to

which the Government will table a comprehensive response. At this
time, I would be pleased to have you accept this letter as the
Government's response to the interim report, in accordance with

the provisions of Standing Order 109.

Your continued contribution to the development of
responses to climate change and other environmental issues is
appreciated.

Yours sincerely,

<<

Robert K. de Catret

Ottawa, Canada K1A 0H3
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Minister of the Environment Ministre de I'Environnement

v -
e/

CANADA

SEP 20 1981

The Honourable David MacDonald, P.C., WP,

Chairman

Standing Committee on Environment
House of Commons

Room 309, East Block

Ottawa, Ontario

K1A 0a6

Dear Mr. Chairman:

Pursuant to Standing order 109 of the House of

Commons, I am pleased toO forward to you the enclosed

Government response to the recommendations of the report of
t, tabled in the House

the Standing Committee on Environmen
°.f Commons on March 25, 1991 entitled Out of Balance: The
Risks of Irreversible Climate Change.

Response to the threats posed by increasing
concentrations of greenhouse gases in the atmosphere has
become one of the more difficult and central global
environmental issues being addressed by the international

community. The Government is pleased that the House of
has recognized

Commons Standing Committee on Environment '
Fhls- and devoted the time and energy to 1nve§tlga§e the
1ssue and make the recommendations contained in this report.

the Government announcgd
basis of Canadian policy
ronmental issues

C In December 1990,
anada’s Green Plan which forms the ,
dealing with Canada’s environment and envi
of concern, including global warming. I am pleased to see
that the Green Plan and other Government policy responds
Positively to the recommendations of the Standing

Committee’s report.

For ease of referenceé, the Government response to
The Standing Committee’s report contains an introduction
that outlines the proposed National Action Sgrategy on
lobal warming, and repeats each recommendation followed by
Athe Government’s response to each recommendation.

Ottawa, Canada K1A OH3
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In closing Mr. Chairman, I would like to thank the
members of the Standing Committee for their contribution in
the development of approaches to the global warming issue.

I look forward to working with you and your colleagues on
the development of measures that will assist in preserving
and enhancing the state of our environment.

Yours sincerely,

Ao AShaaX

Jean J. Charest
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GOVERNMENT RESPONSE

INTRODUCTION

Since the main thrust of the Standing Committee’s report deals with policies to limit Canadian
emissions of carbon dioxide, one of the major greenhouse gases, it seemed appropriate to
outline as an introduction, the framework that the government’s response to the 25
recommendations of the report is based on. This includes Canada’s Green Plan and the
proposed National Action Strategy on Global Warming. Readers will be familiar with the Green
Plan. They may not be as familiar with the National Action Strategy which is summarized in the

following.

The National Action Strategy on Global Warming

In recognition of the need fora coordinated and consultative approach, the federal departments
of Energy, Mines and Resources and of the Environment, in cooperation with their provincial and
territorial counterparts, developed the National Action Strategy on Global Warming. The
Strategy was reviewed by federal and provincial Environment Ministers at the November 1990
meeting of the Canadian Council of Ministers ofthe Environment. Ministers agreedtoreleasethe
Strategy for public discussion. They also transmitted the document to their Energy colleagues

for their review.

This Strategy, which involves a comprehensive and phased approach, providesa framework for
Canadian initiatives to reduce emissions of greenhouse gases. The initial set of initiatives will
involve efficiency measures which are economically or socially attractive in their own right. It is
also proposed that federal, provincial and territorial governments commence examination of
More aggressive and far-reaching measures that may become necessary to meet the goal of
stabilization or other objectives. These could address the use of tax and other fiscal measures,
electricity pricing structures, incentives provided for more efficient electricity and gas
use/conservation as compared to supply expansion, lifestyle changes, and changes in the way

Our cities function.

ACCbrding to the proposed National Action Strategy, Canada’s limitation strategy on climate
les. Comprehensiveness;

Change would be based on the following fundamental princip
importance of international agreements; and, flexibility.

omprehensive approach means that a response to

Comprehensiveness: The principle of a ¢ .
ss all of the major greenhouse gases, addressing

g}e problem of global warming must addre
inks as well as sources.

International Agreement: This second principle recognizes that the problem of global warming
'S, by definition, a global one, and cannot be resolved by any oné country or group of countries. It
'equires a concerted international response. There are some measures that can be taken to
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reduce greenhouse gas emissions which are judged to be desirable in their own right — it
makes sense for countries to take such measures unilaterally. Other measures, however, could
entail significant costs, or could confer a competitive disadvantage. Before introducing such
measures, countries must be assured that the burden is being shared, and that they will not be
penalized in terms of international competitiveness. This principle is particularly relevant in the
case of Canada, which is an extremely open economy and highly dependent on international
trade for its economic well-being.

Flexibility: The principle of flexibility includes several aspects. It recognizes that scientific and
socioeconomic understanding of the problem of global climate change and its solutions is not
complete. Thus, a National Action Strategy should be allowed to evolve as new information or
technologies become available. It also recognizes that different jurisdictions and sectors may
wish to address the problem in different ways. Building a high degree of flexibility into the
Canadian Strategy will ensure that the problem of global warming is addressed in a least-cost
fashion which should minimize adverse economic impacts for any one region.

RECOMMENDATION 1 (Paragraph 1.11)

We also recommend that action should be taken now, not 3 to 5 years from now, to
reduce substantially the rate of greenhouse gas emissions throughout the world
and specifically in Canada.

Response:

e The National Action Strategy on Global Warming and the Green Plan call for a phased,
progressive approach towards limiting emissions of greenhouse gases. This will
involve first doing those things which make sense in their own right, either because
they are economic or because they also help to achieve other policy and
environmental objectives, starting with those measures that have shorter lead times.

e  The consumption of fossil fuels is the primary source of Canada’s CO, emissions, and
it is an important source of other greenhouse gases. CO; emissions can be limited by
reducing overall energy demand and by switching to less carbon-intensive energy
sources. In the short term, there is limited scope for substitution away from fossil fuels
or to less carbon-intensive fuels. Therefore, the federal government’'s immediate
emphasis, in terms of measures to reduce CO; emissions, will be on energy efficiency
improvements. The federal government will also encourage provinces and
municipalities to do likewise.

e Chlorofluorocarbons (CFCs) are best known as substances which deplete the ozone
layer. CFCs, however, are also an important group of greenhouse gases. Measures to
reduce the consumption of CFCs play a dual environmental role.

e Underthe 1987 Montreal Protocol, Canada is committed to a 50 per cent reduction in
consumption of five CFCs by 2000. Regulations implementing these obligations came
into effect in July 1989. Canada will achieve the first 20 per cent reduction in CFC
consumption this year, almost two years before the 1993 date specified in the
Protocol.
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In June 1990, the Parties to the Montreal Protocol agreed to accelerate the phase-out
of the five types of controlled CFCs to a 100 per cent phase-out by 2000. Canada and
12 other countries issued a separate declaration committing to eliminate these CFCs
no later than 1997. Regulations will be introduced to achieve these more rigorous

targets and schedules.

Land fill sites are an important source of methane emissions. The federal government
and the provinces have taken a major step towards reducing emissions from this
source through the adoption of a national target of reducing waste generation by 50
per cent by the year 2000. Under the aegis of the Canadian Council of Ministers of the
Environment, packaging waste will be reduced by 20 per cent by 1992 and by 35 per

cent by 1996.

RECOMMENDATION 2 (Paragraph 2.10)

The Committee recommends that Environment Canada, as the lead agency,

coordinate the development by federal
comprehensive public information an

departments and agencies of
d advocacy programs directed to

individual Canadians, to Canadian business and to other institutions, identifying
the role that each can play in reducing greenhouse gas emissions.

Response:

ential in addressing and adapting to climate change.
Actions by individual Canadians are part of the problem and must be part of the
solution. Therefore, beginning in 1991 the government will launch a major public
information campaign, in order to stress the importance of individual action and to put
Canadians in a position to make more informed decisions.

The Green Plan and the National Action Strategy on Global Warming clearly
acknowledge the critical role of environmental education. At present, many
departments develop and produce public education materials which contribute to
increased public understanding of the climate change issue, its causes, impacts and
possible solutions. It is important that relevant departments continue to draw on their
expertise and knowledge and that of their clients and partners in industry to ensure
that education programs become effective instruments for reducing greenhouse

gases.

Under the Green Plan’s Environmental Citize '
Canada will seek to coordinate and integrate public information and advocacy

programs directed to individual Canadians, to Canadian business and to other
institutions, identifying the role each can play in reducing greenhouse gas emissions.
The Government of Canada must act as a catalyst. The necessary expertise and
capacity for improving the environmental literacy of Canadians lies largely outside of
government. Wherever possible, therefore, ECP will seek to enter into partnership

arrangements with other organizations and institutions.
The development of some policies and response strategies toaddress certainaspects

ofthe climate change issue necessitate shared responsibilities. This is particularly true
where energy is involved as a sourceé of greenhouse gas emissions. The Green Plan

An informed population is ess

nship Program (ECP), Environment
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makes specific reference to the expansion of Energy, Mines and Resources, Canada's
existing programs for encouraging energy efficiency, alternative energy and
technology development to deal with the energy component of greenhouse gas
emissions.

The Minister of Energy, Mines and Resources will issue a challenge to take advantage
of all opportunities to save on energy consumption. Under this challenge program:

e agreements will be reached with major energy-using organizations in Canada on
performance and/or prescriptive energy-saving initiatives they will undertake;

e an annual report will be made to Parliament on progress in meeting energy
efficiency objectives; and

e detailed information on Canadian energy consumption by end-use will be
conveyed to the public.

RECOMMENDATION 3 (Paragraph 3.3)

The Committee strongly recommends that Canada implement immediately a
National Program of Greenhouse Gas Emissions Measurement and Source
Identification, and that the data be tabled annually in Parliament.

Response:

Environment Canada and Energy, Mines and Resources have developed an initial
inventory of sources and emissions of the four principal greenhouse gases in Canada
for base year 1987 (more recent data are available for carbon dioxide).

Expressed in terms of CO; equivalents, these data indicate that CO; accounted for
about 56 per cent of Canada’s known man-made greenhouse gas emissions in 1987,
while CFCs, methane and nitrous oxide accounted for 14 per cent, 10 per cent and 5
per cent respectively.

Energy consumption and agricultural land use are two principal man-made sources of
CO; emissions in Canada. A preliminary estimate of emissions from agricultural land
use is that these amount to about 85 million tonnes of CO» per year but this estimate is
highly uncertain. Fossil fuel energy use accounts for over 450 million tonnes of CO3.
Non-energy sources, such as cement and ammonia production and incineration,
account for about 12 million tonnes per year.

In the case of CFCs, emissions in 1987 were about 19,000 tonnes or the equivalent of
112 million tonnes of CO,. CFCs are principally used commercially in foam,
refrigerants, air conditioners, aerosols and solvents. Canada will eliminate
non-essential use of five designated CFCs by 1997.

Data on emissions of other greenhouse gases are not as fully developed as for CO»
and CFCs. Preliminary estimates of our 1987 emissions of methane and nitrous oxide
are 3800 kilotonnes and 141 kilotonnes respectively. In the case of methane, about 50
per cent of anthropogenic emissions come from landfill sites, while about 25 per cent
come from large animals. In the case of nitrous oxide, about 55 per cent of emissions
are from fossil fuel combustion, about 25 per cent from the use of nitrogen fertilizers
and about 20 per cent from nitric acid production.

86



Under the Green Plan, the federal government, in cooperation with the provinces and
industry, plans to establish a comprehensive greenhouse gases inventory and
reporting system. This system will be incorporated in federal/ provincial agreements

which will establish regular reporting procedures and schedules.

RECOMMENDATION 4 (Paragraph 3.12)

We recommend that Canada, toge
effort to achieve the goal of the Ac

ther with other countries, should make a major
celerated Policies Scenarios, i.e. stabilization

of greenhouse gases by the middle of the next century, at levels that may be

higher than at present but will be
pre-industrial levels.” We recommen
develop and publish a strategy for the Can

«well below an equivalent doubling of CO; over
d also that the Government of Canada
adian Component of such a global

target.

Response:

At the Second World Climate Conference in Geneva in the fall of 1990, Ministers and
other representatives from 137 countries agreed “that the ultimate global objective
should be to stabilize greenhouse gas concentrations at a Ievel_ that w.ould preveipt
dangerous anthropogenic interference with climate”. Represer)tatlvgs affirmed that in
order to reduce uncertainties, to increase our ability 1o predlc.t climate and climate
change on a global and regional basis, including early identifica_tlon ofas yet unknown
climate-related issues and to design sound response strategies, there is a need to
strengthen national, regional and international researc_h a9t|V|t|es in cllma}te, climate
change and sea levelrise”. The representatives also malnt.alned that there isaneedto
intensify research on the social and economic implications of climate change and

response strategies.”

he threat of global warming will take years to
re coordinated international action. While there

are similarities between the issues involved in reaching international :agreement ona
coordinated approach to global warming and o’_cher environmental issues, such as;
stratospheric ozone depletion, the difficulties are !lkely tobe more severein fthe. caseo
global warming. This is because activities giving rise to greephouse gas emn_s;rons arz
deeply integrated in the economic structures of countries, and are widesprea

throughout the economy.

Can i icipating with its international partners in sggking a coordma?ed
appr?):laciﬁozglt\;?ng thegglobal warming problem. Despite the dlffICl:lltleS in d.evelopmg
an international consensus, substantial progress has been made in a relatively short
time. The 1988 Toronto Conference on the Changing Atmosphere was the f|r§t major
conference at which policy-makers and scientists came together to consider the
implications of human activity on the atmosphere. In February 1989, Canada and 23
other countries signed the Hague Declaration, which recognized .the_need for an
international convention on climate change. Ata sqbsequent mgetlng in November
1989, at Noordwijk, the Canadian Environment Minister and Ministers from 75 other
countries emphasized the importance of establishing quantified _ta_rgets and
schedules to limit or reduce emissions of greenhouse gases. Ministers also

Permanent and lasting solutions to t
develop and implement and will requi
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recognized the need to stabilize atmospheric concentrations of greenhouse gases
while ensuring stable development of the world economy. In May 1990, ata meeting of
the United Nations Economic Commission for Europe in Bergen, Norway, 34 member
countries (including Canada) committed to establish national strategies and/or
targets and schedules, no later than the start of negotiations on an international
framework convention on climate change, to limit or reduce emissions of CO2 and
other greenhouse gases as much as possible and to stabilize them. At the Second
World Climate Conference, Ministers and other representatives welcomed the
commitments by Canada and other countries “to take actions aimed at stabilizing their
emissions of CO», or CO2 and other greenhouse gases not controlled by the Montreal
Protocol, by the year 2000 in general at 1990 levels.” Representatives also urged
developed countries “to analyze the feasibility of and options for ... a staged approach
for achieving reductions of all greenhouse gas emissions not controlled by the
Montreal Protocol” over the next two decades and beyond.

Negotiations on an International Framework Convention on Climate Change
commenced in February. The negotiations are aimed at producing an umbrella
agreement among nations of the world to reduce human-induced climate change, and
will be accompanied, either simultaneously or through subsequent agreements, by
protocols with binding commitments to specific actions to achieve the objectives of
the Convention. The Convention could be ready for signature at the 1992 U.N.
Conference on Environment and Development.

Under the Green Plan, Canada is actively participating in the negotiations of the
International Framework Convention on Climate Change and the development of
implementing protocols. The federal government believes that to be effective, the
Convention must be designed to attract the maximum number of countries as wellas a
balance between developed and developing countries. The special concerns of the
developing countries must be addressed so that they can fully participate in the
negotiations. To this end, Canada has committed $1 million to the World
Meteorological Organization to assist developing countries understand the issue of
climate and climate change and how to respond to it.

As a first step towards solving the global warming problem, Canada is committed to
stabilize national emissions of CO2 and other greenhouse gases, not controlled by the
Montreal Protocol, at 1990 levels by the year 2000. The federal government believes
that further reductions in emissions are required and that they should be based on a
program of targets and schedules agreed upon internationally. In this context, the
technical feasibility and the cost and trade implications of further reductions in
emissions will be examined including the 20 per cent reduction in CO» emissions
called for by the Toronto Conference.

There is undoubtedly some scope for reducing emissions without incurring major
economic costs, and some reductions can result in economic benefits. Canadian
efforts to reduce emissions can increase production efficiency, make our firms more
competitive on world markets, and help promote the development of a Canadian
environmental service industry which would be well placed to take advantage of
overseas opportunities.
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e It must be recognized, however, that some measures being examined as having
potential to reduce emissions could affect the competitiveness of Canadian
businesses, particularly if Canada’s major trading partners, including the United
States, do not undertake similar actions. For this reason, policies and programs to
reduce emissions must be developed through consultation with all interested parties,
and must be sensitive to the policies and programs of our major trading partners.

RECOMMENDATION 5 (Paragraph 3.15)

The Committee recommends that the Toronto target of a 20% reduction in
humansourced CO, emissions by the year 2005, compared to the 1988 level of
emissions, be adopted by the federal government as its minimum interim

objective in reducing Canadian CO; emissions.

Response:

e Canada committed to stabilize its emissions of CO and other greenhouse gases
other than those already controlled by the Montreal Protocol, at 1990 levels by the year
2000 at the Ministerial Conference on Sustainable Development in Bergen (May 1990).
This commitment was reinforced at the Second World Climate Conference in Geneva
(November 1990) and is a central element of the Government’s Green Plan.

e The Government of Canada believes that further reductions in greenhouse gas
emissions are required and that these should be based on a program o_f ’fa.rgets and
schedules agreed upon internationally. In this context, the t'ec!'nmcal fgasnbuhty and the
cost and trade implications of further reductions in emissions will be examined,
including the 20 per cent reduction in CO2 emissions called for by the 1988 Toronto
Conference. This would require consultation and cooperation among all Ie\{els of
government and stakeholders as well as education programs to encourage action by
all Canadians; an approach that is essential to the development of a credible strategy
to limit emissions — one which is capable of achieving stated goals for reductions of

emissions.

RECOMMENDATION 6 (Paragraph 3.19)

Canada adopt the target of reducing the
economy by 2% annually, until our emiss
level which does not contribute to the further accumu

atmosphere.

intensity of energy use in the Canadian

ions of carbon dioxide are reduced to a
lation of COy in the

Response:
®  Energy intensity is a measure of a country’s depe.ndency on energy and i§ usually
estimated in terms of energy consumption per capita or per unit of economic output
ures, Canada is one of the most energy intensive

(GDP). Using either of these meas .
countries in the world. This does not mean, however, that Canada is the most, oreven
one of the most energy inefficient countries in the world.

*  There are several reasons why Canadian energy intensity is so high: the Canadian
climate is harsher than that of many other countries; Canada has a relatively low
population density leading to greater use of energy per capita in transporting both
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people and goods; many of Canada’s industries such as aluminium, and pulp and
paper are energy intensive requiring a large amount of energy per unit of output; andin
part because of our rich endowment of energy resources, energy prices in Canada are
low relative to other countries, which does not encourage an individual conserving
lifestyle.

This is not to say that there are not opportunities to improve the efficiency of energy
use in Canada. For this reason the Government has introduced measures to improve
Canada’s energy efficiency, via the Green Plan. Initially the focus will be on initiatives to
increase efficiency and the use of alternative energy sources that are economically or
socially attractive in their own right. The Government will seek industry’s commitment
to help achieve energy efficiency gains as well as to share information on new energy
efficiency technologies and practices. Government-industry cooperation will take
place on several fronts: The Minister of Energy, Mines and Resources will establish a
National Advisory Council to promote industry-government cooperation and to
establish energy efficiency targets for each of Canada’s industrial sectors.

Reductions in energy intensity will depend on many factors, such as the structure of
the economy which is variable and not readily predictable. There are other factors to
be considered, as well. For example, the assumption given in the recommendation is
that energy intensity reflects CO, emission levels. In actualfact, energy intensity could
remain unchanged or even increase, but emissions of CO3 could be reduced if the
energy source shifted from those that did not result in the emissions of COo.

RECOMMENDATION 7 (Paragraph 4.5)

We also welcome the statement that the use of CFCs in car air conditioners will
be phased out by the 1995 model-year, although we recommend that this
provision should apply to all vehicles, not just to cars, and that air conditioning
units in vehicles should be required to be leak-proof by model-year 1992,

Response:

Canada has in place domestic regulations, under the Canadian Environmental
Protection Act (CEPA), to implement the Montreal Protocol’s CFC control obligations.
Draft regulations under CEPA were proposed in the spring of 1989. The final
regulations came into effect in July 1989.

The federal government recently announced its intention to ban the use of CFCs in
automobile air conditioners and other products. The target dates for these bans, which
go beyond the requirements of the amended Montreal Protocol, are

e 1993 for their use as blowing agents in flexible foams
e 1994 for their use as solvents for sensitive electronic equipment
e 1994 for their use as hospital sterilants

e 1995 for their use as blowing agents in poured and sprayed plastic foam
insulation, and

e the 1995 model-yearfor use of CFCs in automobile air conditioners; in 1997, all air
conditioners in new vehicles will be CFC-free.
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Given the lead time required for engineering, it is not feasible to make leakproof air
conditioning systems mandatory by the 1992 model-year.

The government is preparing regulations aimed at achieving the 1997 phase-out. In
addition, it plans new regulations to ensure that the 19 per cent reduction in CFC use
already achieved in Canada is taken as a starting point for the more stringent
reductions agreed to at the London Conference in June 1990. Further measures to
help Canada achieve its goal are being pursued with the ‘provinces.

RECOMMENDATION 8 (Paragraph 4.8)

The Committee recommends that the Government of Canad_a, in cooperation
with provinces and municipalities, strongly encourage the mtrosiuctlon of a
requirement that CFCs be removed from used equipment before disposal.

Response:

The federal government, in cooperation with the provinces, is d.eveloping a national
action plan for the recovery and recycling of CFCs. Pilot studies to .determl.ne the
feasibility of CFC recovery from used equipment before disposal are being carried out

by several provinces and municipalities.

RECOMMENDATION 9 (Paragraph 4.16)

The Committee recommends therefore that the federal governm_ent investigate
urgently the data offered to us by the Canadian Gas Associ.aflon, prefgra_bly
through an independent survey of the leakage problem. In addition to cla_rlfymg
important problems of domestic priorities, we believe that independgnt' evidence
on this issue will materially assist Canada in international negotiations on a

global warming convention.

Response:

In 1990, the World Resources Institute published information which suggested that
methane losses from pipelines in Canada could be as high as 16 per cent of total
natural gas production.

At a workshop with American officials last year, there was consensus that in Canada
and the United States, methane losses from natural gas transmission and distribution
are less than 0.5 per cent. The Institute has recently recanted and agrees that losses
are less than 0.5 per cent.

Further verification of methane emissions from natural gas transmission and
distribution will be undertaken as part of the joint work by Environment Canada and

Energy, Mines and Resources on greenhouse gases emission inventories.

RECOMMENDATION 10 (Paragraph 4.18)

Given the human-sourced carbon dioxide emissions are the princ:ipal
Contributor to increasing atmospheric levels of greenh_ouse gases, an'd given
that society’s use of energy is the largest factor in this CO; generation, the
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Committee concludes that Canadian energy policy-making must have as its most
immediate focus the more efficient and conserving use of energy. Coupled with
the more effective use of energy is the need for fuel substitution away from
high-carbon fuels and for the commercial availability of technologies for
exploiting carbon-based fuels with less environmental impact.

Response:

e The objectives of Canadian energy policy are varied and far-reaching. Among others
they are to ensure that Canadian consumers and industry make informed decisions on
energy-related matters so that they use and produce energy in an environmentally
responsible fashion. As a result of concern for climate change and other
energy/environment concerns, the focus of implementing this objective is shifting to
the conserving and efficient use of energy.

e The National Action Strategy on Global Warming and many of Canada’s Green Plan
initiatives present examples of this focus. For example, a National Efficiency and
Alternative Energy Act should resultin meaningfulimprovements in energy efficiency at
end-uses. New fuel efficiency targets should substantially improve the performance of
new vehicles, while a concerted effort will be made on the development and
introduction of lower carbon-intensive and alternative fuels into the market place.
Efforts to improve the efficiency with which carbon based fuels are combusted are
increasing both through government agencies such as CANMET and through private
sector initiatives; it is realized that there is a need to increase efficiency to remain
competitive and to deal with other energy related environmental concerns.

e In this regard, the federal government supports the use of a comprehensive and
staged approach to reducing greenhouse gas emissions. Initially, the focus will be on
energy efficiency and alternative energy initiatives which are economically attractive in
their own right or that meet multiple policy objectives. If this is insufficient to meet
declared objectives, more far-reaching and tougher federal and provincial measures
would be considered. These could include: the use offiscal instruments, restructuring
of energy pricing, and more regulatory intervention. Before such second-step
measures would be implemented full consultation and an in depth understanding of
their economic costs and benefits would be necessary. Forexample, full consideration
of the “Citizens Code of Regulatory Fairness” including consultations and regulatory
impact analysis would be required, before any regulatory initiatives would be
implemented.
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RECOMMENDATION 11 (Paragraph 4.24)

The Committee recommends that federal and provincial strategies to combat
human-induced global climate change combine strong regulatory systems with
a careful utilization of market forces to develop economically efficient programs

for reducing greenhouse gas emissions in Canada.

Response:

Measures for reducing greenhouse gas emissions in Canada will combine the use of
regulatory systems and market forces, in addition to other means such as suasion,
public information and education. The Government is also committed under the Green
Plan to building and strengthening partnerships with Canadian industry and
consumers to achieve environmentally responsible decision-making.

The Government recognizes that action may be required to provide information on the
availability and benefits of measures to overcome market barriers. The need for such
measures is part of the rationale for some regulatory initiatives such as labelling. An
example of this will be found with the introduction of a National Energy Efficiency and

Alternative Energy Act which would deal with:
¢ regulation of minimum energy efficiency levels in energy-using equipment;

¢ labelling of products to convey information on energy use; and

® collection of statistics on energy use.

The Government also recognizes the potential effectiveness of market forces. In this
regard the Green Plan commits to the release of a discussion paperin 1991 on the use
of economic instruments to achieve environmental objectives. This will include an
analysis of taxes and the possible use of an emissions trading system in attaining

reductions in greenhouse gas emissions.

Under the National Action Strategy on Global Warming, the Federal Government has
indicated its support for the use of a comprehensive and staged approach to reducing
greenhouse gas emissions in consultation and conjunction with the provinces. If the
initial focus on energy efficiency and alternative energy initiatives which are
economically or socially attractive in their own right appear not to be sufficient to meet
declared objectives, more far-reaching and tougher federal and provincial measures
would be considered. These could include: the use of fiscal instruments, such as
taxes; restructuring of electricity pricing to encourage conservation versus supply
expansion; changing electric and gas utility incentive structures; and more regulatory
intervention that could result in lifestyle changes. Before such second-step measures
were implemented, however, it would be necessary to have a full understanding as to

their economic costs and benefits.
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RECOMMENDATION 12 (Paragraph 4.30)

The Committee recommends that all federal departments and agencies, as part
of their budget submissions, report on the direct and indirect impacts of their
operations on global warming, and set annual argets for reductions in
greenhouse gas emissions.

Reponse:

The Government had adopted a national target of stabilization at 1990 levels by the
year 2000, and the Federal Government is committed to putting its own house in order.
In this regard Goal 6 of the Green Plan indicates:

e assurance that the operations and procedures of the Federal Government
exceed national targets and schedules for sustaining our environment.

~ An example of initiatives in this regard is that, in conjunction with Ontario Hydro's

“Power Savers” electrical demand side Management Program, Energy Mines and
Resources Canada, with the cooperation of Environment Canada and Public Works
Canada is engaged in the development of an energy efficiency program for existing
and planned federal installations.

To date all of EMR's buildings have received comprehensive energy audits by specially
trained Ontario Hydro personnel and work is proceeding on the retrofit of all EMR’s
holdings, per the results of the audit. A similar plan is being developed for 1300 federal
installations during the forthcoming fiscal year and for 20,000 installations by the end
of the project (forecast as 1995). An energy savings of approximately 15% is expected
from this initiative.

Reductions in greenhouse gas emissions will result from the specific energy efficiency
targets under the Code of Environmental Stewardship. If specific commitments to
greenhouse gas emission reduction targets for federal departments and agencies
were to be made the Code of Environmental Stewardship would likely provide the
appropriate venue.

RECOMMENDATION 13 (Paragraph 4.34)

The Committee concludes that Canada’s electric utilities are a key element in
reducing greenhouse gas emissions and urges provincial, territorial and
municipal governments to direct utilities to take the lead in developing programs
for electricity demand management and for introducing new technologies which
improve — in both an energy and an environmental sense — the production,
transmission and consumption of electricity.

Response:

As indicated in the Green Plan, the Government of Canada believes that the provinces
and municipalities should give serious consideration to measures which encourage
more aggressive demand-side management (DSM) on the part of electric utilities and
changes in electricity utility pricing and regulatory structures. There is also interest to
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ensure that the environmental implications of generating electricity by different means
is clearly understood. In this regard the federal government is closely monitoring the '
development and progress of a number of different provincial reviews concerned with
the relationship between the electricity sector and the environment. The outcome of
these initiatives will play a large role in determining the nature and timing of a federal
review of the environmental implications of different electricity supply options.

It should also be noted that the Department of Energy, Mines and Resources is
currently working with the Canadian Electrical Association to increase the utilization
and effectiveness of DSM by Canadian utilities. EMR is also working with the Canadian
Gas Association to encourage the use of demand-side management by gas utilities
and pipelines. The objective of demand-side management in the latter context is not
only to utilize existing transmission and distribution capacity more effectively, butalso

to increase the efficiency of gas use.

e studied in cooperation with the provinces, utilities

deral efforts will focus on systems design and
(see Response to

Renewable energy sources will b
and. other industry partners. Fe
engineering as well as standard-setting and certification programs

Recommendation 21(b)).

RECOMMENDATION 14 (Paragraph 4.38)

The Principal/Interest/Taxes/Energy (PITE) ty
excellent sense in regard to new construction,
that Canada Mortgage and Housing Corpora

pe of mortgage incentive makes
and the Committee recommends
tion should take the lead in

introducing it in Canada.

Response:

Under the Green Plan, the federal government will be taking a number of initiatives to
ted buildings. Minimum energy

help improve energy efficiency in new and renova
efficiency standards will be developed for appliances and equipment. Energuide
labelling of home appliances will be enhanced to provide customers with information
for financial and energy savings. The 1983 federal measures for Energy Conservation
in New Buildings will be updated and regionalized and their incorporation into more
federal, provincial and municipal building codes will be encouraged. The R-2000
energy-efficient standard in home construction will be promoted. Efforts will be made
to improve awareness of opportunities for energy efficiency in new and renovated
buildings. Development and commercialization of promising technologies for
energy-efficient buildings (e.g. better windows, lighting and heating and cooling) will

be enhanced.

The federal government believes that the provinces and municipalities should give
serious consideration to the issues of electricity pricing and electric and gas utility
regulating structures including the possibility of providing forinvestmentand returnon

investment on the customer’s side of the meter.
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RECOMMENDATION 15 (Paragraph 4.41)

The Committee recommends that fuel efficiency standards be legislated for cars
and trucks. :

Response:

Itis anticipated thatan Amendment to the Motor Vehicle Fuel Consumption Standards
Act will be submitted to Parliament the end of 1992. At that time, new fuel efficiency
targets will be announced which will contribute substantially to the Canadian
commitment to stabilize greenhouse gases. These targets will apply to cars and light
trucks.

RECOMMENDATION 16 (Paragraph 4.43)

Recognizing that Canada’s forests are a major reservoir for atmospheric carbon
and that the losses of forest stands through commercial harvesting, wildfire,
insects and disease have resulted in a rate of harvesting of Canada’s commercial
forests and wild lands exceeding the rate of restocking, the Committee

recommends that:

(a) the federal government expedite negotiations with the provinces on
federal-provincial agreements for the management of Canada’s forests;

(b) provincial governments be urged to ensure that NSR lands are adequately
reforested through replanting programs or through natural regeneration of
the forest cover, and in a reasonable period of time;

(c) the losses to wildfire, insects and disease be reduced wherever possible;
and

(d) future forest resource development agreements be linked to prompt
regeneration and protection of all deforested areas, whether harvested
commercially or depleted naturally.

Response:

The forestry initiatives of the Green Plan demonstrate the Government’s commitment
to balanced forest management practices and sustainable forestry in Canada. For
example, up to eight model forests will be developed in partnership with provinces and
industry in the major Canadian forest regions as working models of sustainable
development. As well, the Green Plan outlines initiatives that will support the continued
diversity of Canadian forests, and ensure that a comprehensive national forestry
database is developed and maintained, both prerequisites for sustainable forestry.

Response to the specific sub-recommendations follow:

(@) New five year federal-provincial forestry agreements were signed with New
Brunswick, Nova Scotia and Prince Edward Island in 1989 and 1990. More
recently, agreements have been signed with Newfoundland, Manitoba and
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British Columbia. A new agreement with Saskatchewan is expected to be signed
shortly. Negotiations are currently underway with the remaining provinces to
conclude agreements as soon as possible.

Provincial governments sign long term forest management agreements with the
forest industry which require the adequate regeneration ofareas harvested by the
industry, under license, on Provincial Crown lands. In addition, the federal
government through its forestry agreements with the provinces, assists in
regenerating older areas that have not regenerated adequately in the past orthat
have not been adequately reforested. This “backlog” of non-satisfactorily
regenerated land is commonly referred to as NSR lands. A key principle of the
federal government in negotiating new agreements, is that the provinces commit
to regenerating all future cutover areas in order not to expand the backlog of NSR

lands.

Alarge part of Forestry Canada’s research and development program is aimed at
improving detection of forest pests and fires and reducing their contribution to
forest losses. As indicated in the Green Plan the Government will accelerate and
intensify efforts to develop and deploy environmentally acceptable solutions to
forest damage by insects and disease. Forestry Canada, in conjunction with
provincial and industrial partners will accelerate the creation of computer aided

management tools and their transfer to forest managers.

The federal-provincial forestry agreements are partly aimed at rehabilitating the
backlog of NSR lands whether natural or man-made. Some provinces have
additional backlog rehabilitation programs whereby the provinces and industry
sign forest management agreements requiring adequate forest regeneration on
provincial crown land where forest harvesting has occurred. Mostareas of natural
depletion, primarily from forest fires, regenerate adequately on their own over

time.

The federal government has developed eight new forestry principles which will be
included in the new round of federal provincial forestry agreements. These principles
are in support of sustainable development of our forests and include, among others, a
commitment to the prompt regeneration of newly harvested areas. The eight forestry
principles guide federal involvement in forestry agreements and are consistent with
the National Forest Sector Strategy (1987). They were presented by the federal
Minister of Forestry to his provincial colleagues in June 1989 at a meeting of the
Canadian Council of Forest Ministers (CCFM). These principles involve:

1

2
3.
4
5

long-term forest management planning;
improved forestry information;

roles and responsibilities for silviculture;
integrated forest management;

research, development and technology transfer;
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6. federal funding for incrementality;
7. public awareness; and

8. human resource development.

RECOMMENDATION 17 (Paragraph 4.51)

Given that vigorously growing trees are an effective means of extracting CO;
from the atmosphere, the Committee recommends that federal government take
the lead in establishing federal-provincial-municipal programs to encourage
development of forests on otherwise unused lands, dedicated to sequestering
atmospheric carbon as an intermediate-term strategy for reducing CO; levels in

the atmosphere.

Response:

Over the past several years, the federal government’'s forestry science and
development activities have been active in examining the role of Canada’s forests in
the context of global warming. Preliminary results from a recent study by Forestry
Canada, using 1986 data, indicate that Canada’s forests are a net natural sink for
carbon. This means that the country’s forests are presently removing more carbon
from the atmosphere during their growth than they are losing Prom decomposition
and burning. -

The federal government is currently exploring the prospects for undertaking a national
tree planting program for the purpose of sequestering carbon. A major thrust will
involve cooperative initiatives with individuals and organizations for a community tree
planting program in urban areas, where trees can lower peak energy demands by 20
to 40 per cent simply by providing shade and windbreaks. The goal is to encourage the
planting of up to 325 million trees in rural areas as well as in and around 6,000 cities,
towns and communities across Canada.

RECOMMENDATION 18 (Paragraph 5.10)

The Committee recommends that the federal government use environmental
considerations as a filter for its foreign aid and trade initiatives, encouraging
programs and technologies which convey environmental benefits and ending or

modifying those that are environmentally unacceptable.

Response:

The Government of Canada is using environmental information more actively in
examining questions of trade and policy, drawing on advice from outside bodies with
environmental experience in deploying our resources to meet the new and growing
challenges. Foreign aid programs and technologies that convey environmental
benefits are encouraged by the fact that environmentally sound development is one of
the six priorities of Canada’s Official Development Assistance Charter. This priority is
pursued through: the funding of programs and projects that enhance the
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environment, the promotion of environmental awareness, institution-building and
support, data collection, and the mandatory environmental screening of all aid
projects, a process that has been in place since 1986.

Canadian Development Assistance projects have for some time been subject to
careful screening for their environmental impact. This process will become more
systematic and visible with the expected passage of the Canadlian Environmental

Assessment Act.

A long term objective of CIDA is to encourage and assist developing countries to
develop and implement their own capacity for environmental assessment. With this in
view, respect for home country regulations and assessments will be a major elementin

the procedures applying to Canadian projects abroad.

Achieving trade practices and disciplines that accommodate environmental
imperatives is a challenge to all trading nations. Canada is currently discussing with its
partners in the OECD the various means by which this goal can be more fully realized.
This includes means by which all trading nations can be assured that adequate

environmental assessments will be in place for major projects.

RECOMMENDATION 19 (Paragraph 4.61)

The Committee recommends that the federal government develop policies and
programs which encourage Canadian companies to commercialize and export
technologies and equipment that are effective in reducing greenhouse gas
emissions, particularly to developing countries which are striving to build their

domestic economies.

Response:

The Government fully recognizes the global nature of many environmental problems,
and is aware of the need for Canada to take an active role in their remediatipn,
Particularly through the transfer of technology to developing countries. Tra.nsfemr.lg
our technology will assist developing countries build their domestic economies, while
providing new markets for Canadian technologies. In particular, this can provide a role
for Canadian resource processing industries which share environmental challenges
similar to those encountered by industries in developing countries. In many cases the
transfer of technology will allow a larger net reduction to be made in the emission of

greenhouse gases per dollar of investment.

Privatization and deregulation have made it easier for Canadian firms to start up in new
areas of endeavour such as the development of new environmental technologies.
Additionally, the development of partnerships between industry and government
departments such as examples given below and through ISTC and External Affalrs will
increase the role our efforts will play in helping developing countries meet

environmental obligations.

The Department of Energy, Mines and Resources is already carrying out a number of
initiatives in the transfer of environmentally-sensitive technology, particularly underthe
auspices of CANMET. Their activities have been in coordination with the International
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Energy Agency (IEA), and ona bilateral basis. Forinstance, CANMET has given advice
to China on how to burn coal more cleanly. It will likely play an even larger role in future
energy technology initiatives, given that the Minister's National Advisory Council to
CANMET has formally urged it to make its expertise available to developing countries.

The Canadian International Development Agency (CIDA) assists developing countries
with the transfer of technical equipment and technological skills that would reduce
greenhouse gas emissions One major area of focus over the years has been the
development of hydroelectric potential in developing countries. To date CIDA has
provided over half a billion dollars of assistance for these projects. This has permitted
developing countries to avoid the use of hydrocarbons for the production of electrical
energy.

The promotion of energy efficiency, improved energy management, and the use of
renewable energy sources have been among CIDA’s priorities for some time now.
Projects financed by CIDA, such as the industrial energy conservation projects in
southern Africa and Senegal, wind and solar powered water pumping in the Sahel and
northern Africa, solar crop drying in the ASEAN region, wood farming, more efficient
charcoal production and improved fuelwood utilization in Zaire, all illustrate the
commitment on the part of CIDA to the sustainable and environmentally beneficial
path of development. CIDA is also supporting work of the International Institute for
Energy Conservation in analyzing the transport problems of Asian cities with one
objective being increased energy efficiency.

As outlined in the Green Plan, during 1991, the Government will also launch the
Environmental Technology Commercialization Program to provide financial resources
ona cost-shared basis for partnerships and joint ventures. Up to 50 percent of funding
will be provided to attract private venture capital for environmental technology
demonstration projects. Joint venture and consortium opportunities will be developed
for Canadian firms in the environmental technology industry, both in Canada and
internationally.

RECOMMENDATION 20 (Paragraph 4.64)

Given the interconnectedness of the global environment and the necessity of
assisting the developing world in protecting our common environmental
heritage, the Committee recommends that the federal government, through its
own agencies and through Canada’s membership in multilateral organizations,
advocate programs to reduce deforestation and to encourage reforestation and
the planting of forests in developing countries. Support for these activities by the
federal government must not reduce current and planned Canadian support for
other development assistance programs.

Response:

Canada has been a strong advocate of programs to reduce deforestation and to
encourage reforestation in developing countries through its membership in
multilateral organizations and via participation in bilateral arrangements. Canada
supports the International Tropical Timber Organization which promotes forest
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conservation and the wise use of the forest resource, and through the Canadian
International Development Agency (CIDA) supports the Tropical Forestry Action
Program.

In particular, through its regular programming, CIDA together with the International
Development Research Centre (IDRC) commits on average about $100 M annually to
international forestry development programs and is presently assisting developing
countries like Honduras, Senegal and India to optimize the social, economic and
environmental returns from forest land through better management practices. A major
Amazon forest management project in the province of Acre in Brazil is in the planning
stage. Assistance is also provided to help in the establishment of protected areas and

to manage wildlife resources.

Forestry Canada maintains extensive scientific exchanges with leading forest and
developing nations to ensure that Canada remains at the forefront of
forest-environmental research, and to facilitate the transfer of forest management
technology to developing countries. Through the North American Forestry
Commission (NAFC), we are supporting the establishment of a monitoring system of
forest health in Mexico. Canada was also instrumental in the establishment of the
International Council for Research in Agroforestry which provides the means for the
integration of these two disciplines in tropical countries. A further example of scientific
assistance is the involvement of Forestry Canada scientists in cooperation with CIDA
in the establishment and operation of the Canada-ASEAN Tree Seed Centre in

Thailand.

Canada is also playing a lead role in preparatory work towards an international
convention on the conservation and sustainable development of forests, in

conjunction with preparation for the 1992 United Nations Conference on Environment
and Development (UNCED).

RECOMMENDATION 21 (Paragraph 5.10)

The Committee recommends, for the purpose Qf attaining integrated
environmental and economic objectives, that the federal governmgnt
considerably increase its support for research, development and demonstration

directed to:

(a) the more efficient and conserving use of energy;

(b) fuel substitution leading to reduced greenhouse gas emissions; and

(c) technologies for producing and using

fossil fuels in less

environmentally-damaging ways.

Response:

The Government of Canada believes that the dual ob@ective_s qf imprgved
environmental quality and improved economic performance, including international
competitiveness are simultaneously achievable through the support for research,
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development and demonstration (RD&D) initiatives aimed at: increased energy
efficiency; the promotion of alternative fuels; and mitigation of the effects of fossil fuel
consumption/production on the environment.

The approval of continued funding for the Panel on Energy Research and
Development (PERD), in 1988, reaffirmed an awareness that a coordinated energy
R&D program is important to enhancing Canada’s energy choices and environmental
quality. This program, which is coordinated by EMR, has shifted from technical
emphasis on fossil fuels to energy efficiency, alternative energy sources and the
environmental effects of energy supply and use. The Government'’s current policy is
market oriented and was designed to provide the maximum leverage of federal dollars
by building on cooperative relations with industries and the provinces.

Although the Department of Energy, Mines and Resources is the lead department with
respect to energy related research, development and demonstration (RD&D) as
illustrated through initiatives outlined below, other departments are also involved in
this area of RD&D. Industry, Science and Technology Canada has initiatives to assist
industry in identifying and developing action plans to remediate environmental
problems, including those that contribute to emissions of greenhouse gases. ISTC'’s
“Environmental Industries Sector Initiative” recognizes the need for stronger alliances
among.university, government and private sector labs for the development of new
science and technology based solutions, in addition to the need for industry partners,
especially among resource processors. The government will work with the private
sector to ensure the growth and development of new industries through such
programs.

With respect to the specific sub-recommendations:

(@) Government priority, at least in the short term will be focused on the efficient and
conserving use of energy. By necessity this includes RD&D across a broad
spectrum of uses from consumer products to buildings, transportation and our
major industrial sectors. EMR will undertake measures to promote the
development and commercialization of promising technologies for energy
efficient buildings and specific industrial sectors. For example, the 1983 federal
Measures for Energy Conservation in New Buildings will be updated and
regionalized, and their incorporation into more federal, provincial and municipal
building codes will be encouraged. This program will include promoting the
R—2000 energy-efficient standard in home construction, and improving
awareness of opportunities for energy efficiency in new and renovated buildings.
As well, the development and commercialization of promising technologies for
energy-efficient buildings (for example, better windows, lighting and heating or
cooling) will be enhanced.

The Government will seek industry’s commitment to help achieve energy
efficiency gains as well as to share information on new energy efficiency
technologies and practices. Government-industry cooperation will take place on
several fronts: The Minister of Energy, Mines and Resources will establish a
National Advisory Council to promote industry-government cooperation and to
establish energy efficiency targets for each of Canada’s industrial sectors.
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(b)

(©)

Programs will be developed to train and certify energy efficiéncy managers in
industrial firms as well as to identify and develop promising technologies specific
to each industry sector.

While energy efficiency measures are important in the short term, Canada’s
ability to meet its longer-term goal to reduce greenhouse gas emissions depends
upon our ability to move to less carbon-intensive energy sources. Alternative
transportation fuels from plentiful, diverse sources such as natural gas and
biomass can have a major role to play in meeting these goals as well as improving
urban air qualitj. Initiatives in this area will include:

e accelerated development and market penetration of alternative
transportation fuel, including expansion of natural gas markets, increased
availability of alternative fuel vehicles, and encouragement of ethanol and
methanol as automotive fuels and fuel feedstocks, and support for research
and development of alternative fuel sources such as hydrogen.

Renewable energy sources such as passive, active and photovoltaic solar
energy options will be studied in cooperation with utilities and other industry
partners, in particular with reference to use in northern and remote communities.
Federal efforts will focus on systems design and engineering as well as
standard-setting and certification programs. Initiatives will include:

e enhanced research and development of alternative energy sources,
including photovoltaics, fuels cells, landfill gas recovery, passive solar
energy and other renewable energy technologies;

e  cost-shared market assessments of non-fossil energy sources; and

e increased research, development and demonstration of advanced energy
systems (e.g. combined cycle generation to improve the efficiency of
coal-to-electricity conversion, co-generation or district energy systems).

The Government fulfills its environmental responsibilities using a multifaceted
approach including: RD&D - on energy-related technologies and systems
(intra-departmentally and through EMR’s Panel on Energy Research and
Development (PERD)); and, policies and programs to develop and promote
energy efficiency and the use of alternative energy sources. Currently, these
varied initiatives address a wide range of environmental concerns relating to the
effects of energy production/ consumption on soil, water and air quality.
Increasingly, however, in keeping with the concerns of Canadians over such
problems as acid rain, urban air quality and global warming, resources in this
area are being reallocated so as to most effectively address atmospheric
environmental issues. By nature of their contribution to these atmospheric
problems, the clean combustion of fossil fuels is of prime importance.
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RECOMMENDATION 22 (Paragraph 5.18)

The Committee recommends that a study of the regional implications of
proposed greenhouse gas limitation measures be included as a vital part of the

National Action Strategy on Global Warming.

Response:

The National Action Strategy on Global Warming has three components: limiting
emissions of greenhouse gases; anticipating and preparing for the potential climate
changes which Canada and Canadians may experience as a result of global warming;
and, improving scientific understanding and increasing prediction capability with
respect to climate change.

The emission limitation component of the Strategy is based on four principles. The
need to be comprehensive, address all greenhouse gases and sinks and taking
account of interactions with other atmospheric issues and pollutants. The recognition
that all Canadians have a responsibility to take domestic action to respond to the
problem but that certain actions can only be taken in concert with our major trading
partners. The need to be flexible and to be adaptable to new information and
developments. The recognition of the importance of regional differences.

The principle that a limitation strategy should recognize the importance of regional
differences is essential in the case of a country as large and regionally diverse as
Canada. This principle has three primary aspects. It recognizes that while the federal
government may introduce measures to reduce greenhouse gas emissions which
have broad applicability across Canada, these measures will of necessity not reflect
regional conditions. It will be necessary for the provinces and territories to introduce
measures which are region-specific. For this reason, the set of limitation initiatives
introduced will likely vary from jurisdiction to jurisdiction.

This principle also recognizes that the impact of national measures that are introduced
will not necessarily be the same in all regions. Certain regions, for example, have fewer
options in terms of energy supply than other regions. Therefore, in examining possible
national measures, the specific characteristics of regional economies will be taken into
account, and any national measures introduced will be fair and equitable across
regions.

RECOMMENDATION 23 (Paragraph 5.27)

The Committee recommends that the federal government introduce a major
research, development and demonstration program with its objective being the
commercial development of transportation fuels and systems that result in the
lowest economically and technically feasible emissions of greenhouse gases.

Response:

While energy efficiency measures are important in the short term, Canada’s ability to
meet its longer-term goal to reduce greenhouse gas emissions depends upon our
ability to move to less carbon-intensive energy sources. Alternative transportation
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fuels from sources such as biomass can have a major role to play in meeting these
_goals as well as improving urban air quality. Green Plan initiatives in this area will
include: accelerated development and market penetration of alternative
traqsportation fuel, including market expansion of natural gas for vehicles; increased
availability of alternative fuel vehicles, and encouragement of ethanol and methanol as
automotive fuels and fuel feedstocks, and support for research and development of

alternative fuel sources such as hydrogen.

Althqggh.alcohols can substitute for gasoline as low level blends without any
modification to vehicle fuel systems it must be borne in mind that to proceed further
there must be adequate delivery and distribution systems, as well as a reasonable

supply of vehicles that burn alternative fuels.

As outlined in the Green Plan, during 1991, the Government will also launch the
Environmental Technology Commercialization Program to provide financial resources
ona cost-shared basis for partnerships and joint ventures. Up to 50 per cent of funding
will be provided to attract private venture capital for environmental technology
demonstration projects. Joint venture and consortium opportunities will be developed
for Canadian firms in the environmental technology industry, both in Canada and
internationally. Initiative types indicated in the recommendation could be considered

under this program.

RECOMMENDATION 24 (Paragraph 6.4)

The Committee recommends that the Minister o
responsibility and authority to develop policies, programs and regulation
span the full range of activities of the federal
Minister of Finance for financial and economic a
Minister report to Parliament annually on the environmenta

f Environment have the
s that
government, analogous to the
ffairs, and that the Environment
| impact of all

activities.

Response:

Ministerial Authority and Responsibility

of the Environment Act and The
nister of the Environment has the
eringa broadrange

Based on existing legislation (the Department
Canadian Environmental Protection Act) the Mi
authority to develop guidelinesand’in many cases regulations cov
of activities of the federal government.

The most recent development in this regard is the proposed Canadian Environmental
fthe Environment the right to refer any

Assessment Act. This would give the Minister of th

project to mediation or a review panel after consulting the appropriate authority. The
Act would require the Minister of the Environment to table an annual report on the
success of implementation of the Act.

of the Bill, the government undertook to establisha
nvironmental review process for all its new policies
ters have decided that the environmental

In conjunction withthe introduction
much enhanced and progressive €
and programs. Under the new process, minis
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implications of all proposed policy and program initiatives will be considered before
decisions are made. The Minister of the Environment will provide advice to assist
responsible authorities in the assessments. When a new policy or program is
announced a statement of its environmental implications will be made public, and be
reviewable by the Standing Committee on Environment.

A number of institutional reforms have already taken place that indicate how the
Government is committed to integrating environmental considerations into policy
making processes and day-to-day operations:

e The government has established a Cabinet Committee on the Environment
whose mandate is to manage the Government’s environmental agenda and to
ensure that policies, programs and other initiatives requiring federal support are
compatible with the Government’s environmental goals.

e The Minister of the Environment is also a member of the Cabinet Committee on
Priorities and Planning, which determines the Government’s major priorities.

Federal Code of Environmental Stewardship

To demonstrate the federal government’s continued commitment to the principle of

sustainable development, the Government of Canada plans the following Green Plan

initiative:

e In 1991, the Government will adopt a comprehensive Code of Environmental
Stewardship covering all areas of federal operations and activities.

The Code will integrate environmental concerns into both policy and program
planning as well as into day-to-day operations. It will ensure that all operations and
activities of the federal government meet or exceed the standards and practices that
the government recommends to others.

The Code will be complemented by a list of targets or objectives. These targets will
reflect environmental commitments that the Government has made or is making, and
that will be implemented in its operations. They will cover a broad range of issues, from
waste generation to contaminated site clean-up and emission standards.

The Government will establish an Office of Environmental Stewardship to actas a focall
point for coordination, assist the adoption of the Code and targets, provide
information and guidance, and serve as a link between operating managers and
scientific experts. The Government will ensure that environmental considerations are
integrated into purchasing policies and practices; federal departments and agencies
will develop environmental action plans indicating how they will implement the Code
and report regularly on its implementation.

With respect to the recommendation for an annual reportto Parliament, the Green Plan
also commits the Government to a more rigorous approach to State of the
Environment Reporting. Specifically:

e beginning in 1992, the Government will introduce an annual address to
Parliament providing’a State of the Environment Policy Statement;
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RECOMMENDATION 25 (Paragraph 6.5)

The Committee recommends that the Auditor General, working in conjunction
with the Departments of Environment and Finance, establish an environmental
audit function to assure that all federal departments and agencies have
implemented environmental assessment processes, and to monitor the

effectiveness of environmental programs. Specific

ally, the Auditor General

should monitor the progress of all federal departments and agencies in setting
and attaining targets for greenhouse gas emissions.

Response:

The Green Plan has committed federal departments and agencies, beginning in 1992,
to implement policies and procedures for environmental auditing in cooperation with
the Office of the Comptroller General (OCG). A number of federal departments and
agencies have already undertaken environmental audits. The OCG is working closely
with the Department of the Environment (DOE) in orderto see that federal departments
and agencies are provided with suggested principles and practices for effective
environmental auditing. DOE and OCG will work with federal departments and
agencies to ensure that they are aware of the need for, and give proper consnderano.n
to conducting environmental audits of areas of environmental concern. The OCQ will
also work with departments and agencies to see that they plan and conduct audits of
their commitments in implementing the Code of Environmental Stewardship.

Whether all departments and agencies will set targets for greenhouse gas emissions
remains to be determined. Where there is need, because of the nature of departmental
or agency operations, the setting and attaining of targets for g_rgenhou'se gas
emissions will be covered under this policy implementation and auditing regime.

The Office of the Auditor General will conduct audits in these areas in accordance with
its mandate.
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REPORT C

THE STANDING COMMITTEE ON ENVIRONMENT

Out of Balance
The Risks of Irreversible Climate
Change

Part Il of “Our Changing Atmosphere” Series

¢ . o . . .

“This is simply a matter of where all the individual small contributions add up. There is simply

o way one country or a small group of countries can solve this problem. We are all into it, and
we all have to make our own contribution.”

March 1991

The Honourable David MacDonald, P.C., M.P.
Chairperson



O TAOSEA | S
o mawoﬁwwﬂ 331"*::&.%‘* DI
SR gonsisd o o

- ammm o d;%.mvtwi 0 e
oo e S Sapnsi

Sues “erergeciA grkprsdl Wl

s

d . I-.' '
I II:4_ - % I ' N
1 " » .
e _

. ® i N . = - = Abp o ol
wis j:' S o wudE i IS emotteliHise s Ttk apy 8 ke
b b6 vial T i 0F meeiderq ot oeine a w peren

. : ; TR

A SEVAR Y Y

T
. ¥a
LT T

Yo g

xR aUissl

IATE 3H"'
P . g
i2if an¥

o

B _1\.:

S YO "_-“7‘3’\!11-'. e P
S02F 079 TR Al L T B
£ ¢
LR II-
o)

B
% SR

e “,‘H.w-l"j’!{v_‘.“"\g{a

=



Table of Contents

CHAPTER 1 —BASICIBSUES ..........c.sivosfounnnvnssnonsssngescistnviatosses 113
A. Global Warming Is Real And SerioUS ........ovriveerneninneeennnnnnnnn. 113
B. We Must Consider All Greenhouse Gases, Not Just Carbon Dioxide ........... 121
C. Canadian Greenhouse Gas Emissions In AWorld Context .................... 125
D. Global Warming Is Much More Than An Environmental Problem ............... 129
E. Tackling The Growing Problem Of Global Warming Requires A Recognition Of
Future Energy And Development Needs, In Canada And In The World As
ol i o O I G S e T A e ) R R EER 130
F. The Report Is Concerned With Limiting Global Warming,
NGOt WiIth AdaSng 16 I . N T I E N o  ire b n T i o et % 133
CHAPTER 2 — POLICY CONSIDERATIONS ..........uuuunnniiiiieinieeeneeannnns, 137
A.  The Need For Leadership By The Federal Government ....................... 137
B. The Need For Better INfOrmation . ... ......cevernerienseiaeeneneenieannnnnn, 138
C. Energy Efficiency Should Be More Important In Canada Than In Other
Countries, And Must Be Our First PriOrity . .........ccoveiiiiiuiiiinienenns. 139
D. In Assessing Existing Energy And Energy Alternatives, Knowledge Of The Full
Costs nvolvad IS Esadnlilll ... . i3 0 0 505 e wr iole ek S s sl e 4 SRl § o is 145
E. We Can Make Substantial Progress In Reducing Greenhouse Gas Emissions
If We Understand How People Behave ...............ccoevvnievnarineinnanns, 149
F. Canada’s Enviable International Reputation On Environmental Issues Is
Threatened By An Apparent Reluctance To Act On Carbon Dioxide Emissions . .. 151
CHAPTER 3 — TARGETS FOR EMISSIONS REDUCTIONS ............ccovvveennnn., 157
A.  The Need For Effective, Realistic, And Specific Targets ..................ovnn. 157
B. Targets For All GreenhouSe GaSES ... .......vveevrmesoesessrasanssssvaanaes 157
C. Defining The Task: A Choice AMONgG SCENAMOS . .. .....cvvvrrriererrennnnsen 158
D: Prospoets For The'Ne@ T0=15Y0ars . ... . oo i ieilnab  DUiRu saitiini s 160
E. TheNeedFor A Giobal Commitment . ... .. il visesdibdaiesvnasiisas i 161
F.. - SWINOW . L o S e R e i S SRS PO 162
CHAPTER 4 — ACHIEVING THE TARGETS: A STRATEGY FORTHE 1990S ........... 165
R OTOBHONT. 5500 i i s D ooy F Rtk e S e ke WA P A B v o3 s ek 165
B." Chiorofluorocarbons And HEIOMS: .. . . .. - aisie shiss s aasis s ons maas sy wsms s sss 166
C. “Methele . v, o o e B A L e O S ke 167
D. Chibon Digxdts . .. /ot 8 i el 0 ey SR R i o s sty 168
E. Can These Short—Term Objectives Be Achieved? ..................cooiennn, 181
CHAPTER 5 — BEYOND 2000: STABILIZING GLOBAL GREENHOUSE
GAS EMISSIONS AT A SUSTAINABLE LEVELBY 2050 ....................... 185
A. What Do We Have To Do To Stabilize Greenhouse Gas Emissions? ............ 185
B. Reducing Emissions From Fossil FuelUse ..........cccvivviviiiiiiiiininnns, 186
C. Regional Contrasts In Emissions From Fossil Fuels .......................... 187
D. Carbon Taxes, Tradeable Emission Permits, And Other Regulatory Mechanlsms 188
E. Alternative Energy Technologies ............vuviuiiniineeineisvnnennnnnnn, 190
F.  Greenhouse Gases And Nuclear Energy ..o, 191



CHAPTER 6 — MONITORING PROGRESS AND REVISING THE STRATEGY

GOVERNMENTRESPONSE ...........cc00iiiiiiiiiinnnninnnesasannnnes

..........



CHAPTER 1
BASIC ISSUES

A. GLOBAL WARMING IS REAL AND SERIOUS

1.1 Our report is based on three main premises:
e global warming has been proved scientifically;

e itisan inevitable and continuing consequence of pastand present patterns of human
activity; and

e it represents a severe threat to both Canada and the planet as a whole.

These premises were evidently shared by the great majorit.quf the witnesses who gave
evidence to us, including most of the representatives of activities that have f:onjmbuted
significantly to the present crisis. They also emerge clearly from the meetings of scientists and
governments that have taken place in recent years, most notably at the Second World Climate
Conference, which took place in Geneva late in 1990.

1.2 The “greenhouse effect” is the result of a very complex chain of sgientlflc processes in
the a’tmosphereg and at the earth’s surface, and it is not yet fully understoodin quantitative tem:e,.
In principle, however, the effect is straightforward and easy to undgrstand.. '.rhef ea th:
atmosphere, like the glass of a greenhouse, is highly transparent to incoming faglat|?nh[omThe
sun, most of which is at very short wavelengths (including what we cg" visible |% ). i
atmosphere is, however, less transparent to the heat energy that is radlate_d from L i ee:N b
Surface at longer (infrared) wavelengths (Fig. 1). Eventually a balance Isds‘ttructmos e
incoming radiation and outgoing radiation, but the temperature of th_e earthandi sha - gt ik
at which the balance is struck depends on the amount of the gas"es in the atmosphere o
absorb this infrared radiation: the so-called “greenhouse gases . The grgater the amhound .
these gases in the atmosphere, the higher will be the temperature at which the earth an

atmosphere will be in equilibrium.

1.3 It has long been recognized that one copsequence 9f the b.urn;jng of szil;
Carbonaceous fuels (such as coal, oil and natural gas) is a gradual .lncrﬁatse int :, ?g;eor ed
Carbon dioxide (CO,) in the atmosphere, and therefore an increase in \'/1v at we nzere bt
“global warming”. Humanity is also adding other greenhouse gases tothe a2 modsg nd'Table -
Which are very much more effective than CO, in absorbing radiation (Figs. 2and3a :
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FIGURE 1
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GREENHOUSE EFFECT arises
because the earth’s atmosphere tends
to trap heat near the surface. Carbon
dioxide, water vapour and other gases
are relatively transparent to the visible
and near-infrared wavelengths that
carry most of the energy of sunlight, but

Source:
Service, Environment Canada)

they absorb more efficiently the longer,
infrared wavelengths emitted by the
earth. Most of this energy is radiated
back downward; hence an increase in
the atmospheric concentration of
greenhouse gases tends to warm the
surface.

Evidence to the Committee from Mr. Henry Hengeveld (Atmospheric Environment
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FIGURE 2:
PRIMARY ENERGY DEMAND IN CANADA 1988, BY FUEL
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FIGURE 3:
CO, EMISSIONS BY PRIMARY FUEL IN CANADA, 1988
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TABLE A: DOMESTIC DEMAND FOR PRIMARY ENERGY IN CANADA BY FUEL
AND RELATED CARBON DIOXIDE EMISSIONS (1988)

Carbon Dioxide

Primary Energy Source Energy (Joules x 1015) (Tonnes x 108) -

Wood 517 42
Coal 1191 ' 108
Natural Gas 2427 121
Qil 2995 208
Hydro-electric Energy 0he -

A 281 0
Nuclear-electric Energy
Totals 8504 479

1.4 ltis the “greenhouse effect” of the atmosphere that creates the surface temperatures
on Earth that make life as we know it possible. If humanity changes the composition of the
atmosphere, however, it is only to be expected that we will also change world climate—not just
the air temperature, but also rainfalland snowfall amounts, wind systems, and all the elements of
climate. In addition, sea-level is expected to rise as a consequence of the greenhouse effect.
This is not because the Greenland or Antarctic ice sheets are likely to melt in the foreseeable
future; in coming decades snowfall over these ice sheets may in fact increase as the air
temperature rises. Arising sea-level is expected because the world’s oceans will be warmed by
the atmosphere above them, and as water gets warmer it expands in volume.

1.5 There is no mystery to what is happening, yet there are still some who are
unconvinced. A very few of these are scientists who offer alternative explanations for the
measurements and other data that have convinced the vast majority of their colleagues. Alarger
group of people lacks the scientific background required to evaluate the evidence, and appears
reluctant to accept as reality what cannot yet be seen or touched. A third group, apparently
including many Canadians, regards the prospect of global warming as something desirable, and
therefore no cause for concern.

1.6 The Committee’s first task , therefore, is to explain briefly why we are convinced ofthe
basic premises set outin para. 1.1. In doing so, we need to respond both to those who doubt the
reality of global warming, and to those who accept that it is taking place, but believe that it should
be welcomed by Canadians.

1.7 As regards the reality of global warming, the international scientific community has,
during the last two to three years, undertaken an urgent and comprehensive review of the
evidence. This inquiry by the Intergovernmental Panel on Climate Change (IPCC), under the
auspices of the World Meteorological Organization (WMO) and the United Nations Environment
Programme (UNEP), reported its findings at the Second World Climate Conference in 1990. The
panel reported that

We are certain of the following:

The greenhouse effect is real....
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Man made emissions are substantially increasing the atmospheric concentrations of the
greenhouse gases: carbon dioxide, methane, the chlorofiucrocarbons, nitrous oxide and
tropospheric ozone. These increases will lead to a warming of the Earth’s surface...

We calculate with confidence that:

Atmospheric concentrations of the long-lived gases (carbon dioxide, nitrous oxide and the
CFCs) adjust only slowly to changes in emissions. Present day emissions of these gases are

committing us to increased concentrations for decades to centuries....

The long-lived gases would require reductions in man-made emissions of 60-80% to stabilize
their concentrations at today’s levels; methane would require only a 15-20% reduction. !

The main greenhouse gases, and their relative importance in producing global warming (the “greenhouse
effect”) are described in section B of this chapter.

FIGURE 4: CO, TRENDS — LAST 30 YEARS
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Source: Evidence to the Committee from Mr. Henry Hengeveld (Atmospheric Environment Service,
p Environment Canada)
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FIGURE 5: HISTORICAL TEMPERATURE AND CO, CORRELATION
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1.8 Measurements of the increase that is taking place in the atmospheric concentrations
of these greenhouse gases have been made for several decades at an increasing number of
sites around the world.2 This contemporary record can be extended back for tens of thousands
of years by analysis of air trapped in antarctic ice at the time the ice was formed. Fig. 5
summarizes the glaciological record; Fig. 4 is the contemporary record. As Mr. Henry Hengeveld
of the Canadian Climate Centre pointed out,

...temperatures have changed in Antarctica, starting 160,000 years ago and moving through
the ice age at that time to a peak interglacial about 10 degrees warmer, and gradually sliding
back into an ice age over a period of 80 [thousand] years back up to the current interglacial
where we are now...

More important is the correlation of the carbon dioxide concentration with those changes in
temperature. They are almost one on one...
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We can see that the concentrations today are about 350 parts per million, which is about 25%
higher than the highest values of the last 160,000 years... The trend is equally evident in

Hawaii, as it is in Alert in the Northwest Territories or off the coast of Nova Scotia.®

1.9 Andyetthere are still some who doubt. Among the witnesses that appeared before the
Committee were representatives of the George C. Marshall Institute of Washington, D.C. The
Marshall Institute’s report* has probably been the mostinfluential document of its kind in casting
doubt on the reality of the greenhouse effect, because of the scientific credentials of those who
prepared it. It is, nevertheless, the view of a very small minority in the scientific world. The
Committee accepts the view of the vast majority of atmospheric scientists, expressed in the
report of the Intergovernmental Panel on Climate Change: “The greenhouse effect is real”.

1.10 In any case, it is clear from the evidence it provided to us, and from its report, that the
Marshall Institute is mainly urging expanded research on global warming in a 3-5 year period,
and the avoidance of drastic policy changes before that research is undertaken. As Dr. Seitz, a

former president of the U.S. National Academy of Sciences, told us,

... |want to make it clear that | do not place those who express a word of warning in the same
category as the boy who cried wolf too often, since there may indeed be a wolf somewhere in
the forest. There is too much to be gained by continuing on with our form of civilization to
deviate radically without more solid evidence that the biosphere is in mortal danger in the
immediate future from uncontrolled warming. | fully realize that this attitude involves a
calculated risk, but | also feel that we must balance that risk against the certain damage that
will be done if we shut down our power stations and our factories, halt the great advances in
communication and transportation achieved in the last century or so. These comments do not
imply that we should not use fossil fuel in the most efficient and conservative manner or that we
should not consider the use of alternative, non-polluting sources such as nuclear energy when
appropriate. Indeed, economic factors alone may dictate such shifts.
1.11 This Committee does not advocate shutting down our contemporary civilization, nor
does it think that the governments of countries that have adopted strong measures to counter
global warming believe that this is the price that must be paid. As noted later, the Committee also
ficant strengthening of climate research, to which

recommends that there should be a signi
Canada is already a major contributor. We do, however, accept the view of most atmospheric
_ would have a large impact and a likely

scientists that “a doubling of carbon dioxide .
unprecedented impact on global climate”.® We also recommend that action should be taken
now, not 3 to 5 years from now, to reduce substantially the rate of greenhouse gas emissions

throughout the world and specifically in Canada.
ed to believe that global

1.12 This latter view implicitly differs from those who are prepar
W_arming is taking place, but who welcome it as a benefit to Canada. In fact, virtually none of the
witnesses who appeared before us was prepared to take such an attitude, although several
suggested that the disadvantages of global warming had been exaggerated. However, during
the Parliamentary Forum on Global Climate Change that took place in April 1990, we heard some

significant findings from surveys of Canadian public opinion:
d from our research that 3 in 10 Canadians actually

be positive for Canada. There are going to be warmer
food—these are the reasons they give us in
re is a perceptual barrier here to serious

On the greenhouse effect side, we fin
believe that global warming is going to
winters, we are going to be able to grow more
open-ended responses. So in terms of the public, the

efforts on global warming.7
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1.13 Given the severity of the winter over much of Canada, and similar extremes, such an
initial reaction to the term “global warming” may be understandable. It might be argued, for
example, that even modest reductions in the length and severity of the snow season could have
real benefits to the majority of the population, though not of course to ski resort operators and
others who are economically dependent on the Canadian winter.

1.14 The evidence presented to us, however, suggests that global warming is likely to have
significant negative effects in Canada, as elsewhere in the world. More important, perhaps,
global warming seems certain to affect all aspects of weather and climate, in ways that are at
present difficult to forecast for specific areas of the country. Itis, for example, misleading to think
in terms merely of rises in temperature. All aspects of the Canadian climate will be affected, and
the economic and social consequences may be profound. In the southern prairie provinces for
example, present indications are that there would be a substantial increase in summer
evapotranspiration, with only a slight increase in summer rainfall. Consequently the frequencies
of droughtand severe drought may increase markedly. A similarincrease in evaporation rates in
the Great Lakes Basin could cause marked reductions in lake levels, and therefore severely
affect navigation, hydro power generation and other activities.®

1.15 A recent scenario of ecoclimatic provinces in Canada in 2050, developed by
Environment Canada, suggests that the boreal forest climate region could be virtually eliminated
in all of Canada west of James Bay (see para. 4.45).10 What this would imply for the existing
forest, and the forest economy, is difficult to foresee, but the evidence from Forestry Canada was
not encouraging:

The total value of exports from forestry almost equals fisheries, mines, minerals, energy and
agriculture put together....[A]nything that happens to this forest resource could have
far-reaching social, economic, as well as environmental consequences....

| would say generally we would not expect a major increase in productivity of total forest land
because of moisture as a limiting factor. There will not be enough water...

Overall, the consensus is that moisture is going to be a limiting factor. So at best we can hope
to maintain our present productivity. At worst, it could decline. 1

1.16 At present, forecasts of the future climate of specific regions, such as the prairies orthe
Great Lakes Basin, are speculative rather than reliable. Atmospheric scientists are confident that
the world climate (and sea-level) will change substantially as a result of global warming, but the
present state of knowledge does not permit similar confidence at the regional or local level. Four
general statements can however be made to support our belief that global warming offers few
benefits to Canada, and that Canada should be as active as other nations in taking action to
reduce or delay such warming.

1. Practically every facet of Canadian economy, society and environment is intimately
adjusted to the present climate. This relationship to climate is sometimes obvious, moré
often subtle and complex. Changes in climate are likely to force changes in our way of life
that are difficult to foresee, and that may well be unwelcome and expensive.
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2. The scientific evidence clearly indicates that the world is already committed to
significant change, as the delayed effect of the substantial increases in greenhouse
gases during the last two centuries. If there are benefits to be obtained from global
warming, they are probably already on the way. So also are the disadvantages and

problems caused by greenhouse gas emissions of the past.

3. Canada, like the rest of the world, is not faced with a change from our present climate
to another that is also relatively stable. So long as greenhouse gases continue to
increase in the atmosphere, global warming will continue progressively, and so will
climate change and rising sea-level. As the Minister of Energy, Mines and Resources told

us,

Based on every information | have received in the department from the scientists and others
who are working on global warming within the department, | am convinced that we have to

reduce emissions, that they have negative effects on climate...12

4. Evenif global warming could be shown to benefit Canada, which is far from being the
case, there is growing evidence of its potentially severe and even disastrous
implications in other parts of the world, and especially in developing countries.
Canada cannot adopt a /aissez-faire attitude to what is happening. Many millions of people
live on the margin of survival not merely in terms of nutrition and similar measures; small
changes of climate or of sea-level would make their physical environment uninhabitable.

B.  WE MUST CONSIDER ALL GREENHOUSE GASES, NOT JUST CARBON
DIOXIDE

1.17 Global warming is caused by a number of radiatively active “greenhouse"' gases, i.e.
gases that can absorb and radiate heat energy in proportion to their concentrations in the
atmosphere. Four of these are dominant both in terms of their overall role in global warming and
In terms of human influence on their concentration in the atmosphere. These gases are carbon
dioxide (CO,), methane (CHy), halocarbons, and nitrous oxide (N>O). The Intergpvernmental
Panel on Climate Change summarized the characteristics of these gases that are important for

global warming:

Carbon Dioxide: The atmospheric CO, concentration, at 353 ppmv*in 1990, !s now about 25%
greater than the pre-industrial (1750-1800) value of about 280 ppmv, and higher than at any
time in at least the last 160,000 years. Carbon dioxide is currently rising at about 1 .8 ppmv
(0.5%) per year due to anthropogenic emissions.... The time taken for atmospheric CQQ to
adjust to changes in sources or sinks is of order 50-200 years... Congequently, CO, emltt'ed
into the atmosphere today will influence the atmospheric concentration of CO, for centuries
into the future.... [E]ven if anthropogenic emissions of CO, could be kept constant at present
day rates, atmospheric CO, would increase to 415-480 ppmv by the year 2050, and _to 460-_560
Ppmv by the year 2100. In order to stabilize concentrations at present day levels, animmediate
reduction in global anthropogenic emissions by 60-80 percent would be necessary.

parts per million by volume
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Methane: Current atmospheric CH4 concentration, at 1.72 ppmy, is now more than double the
pre-industrial (1750-1800) value of about 0.8 ppmy, and is increasing at a rate of about 0.015
ppmv (0.9%) per year...[It has] a relatively short atmospheric lifetime of about 10 years. Human
activities such as rice cultivation, domestic ruminant rearing, biomass burning, coal mining
and natural gas venting have increased the input of CHy into the atmosphere... However, the
quantitative importance of each of the factors contributing to the observed increase is not well
known at present. In order to stabilize concentrations at present day levels, an immediate
reduction in global anthropogenic emissions by 15-20 per cent would be necessary.

Chlorofluorocarbons: The current atmospheric concentrations of the anthropogenically
produced halocarbons CCI3F (CFC-11), CCl;F, (CFC-12), C,ClsF3 (CFC-113) and CCly
(carbon tetrachloride) are about 280 pptv”, 484 pptv, 60 pptv, and 146 ppty, respectively. Over
the past few decades their concentrations, except for CClg, have increased more rapidly (ona
percentage basis) than the other greenhouse gases, currently at rates of at least 4% per
year.... Future emissions will, most likely, be eliminated or significantly lower than today's
because of current international negotiations to strengthen regulations on
chlorofluorocarbons. However, the atmospheric concentrations of CFCs 11, 12 and 113 wiill
still be significant (30-40% of current) for at least the next century because of their long
atmospheric lifetimes.

Nitrous oxide: The current atmospheric N,O concentration, at 310 ppbv"*, is now about 8%
greater than in the pre-industrial era, and is increasing at a rate of about 0.8 ppbv (0.25%) per
year.... [It has] a relatively long atmospheric lifetime of about 150 years... Recent data suggest
that the total annual flux of N,O from combustion and biomass burning is much less than
previously believed. Agricultural practices may stimulate emissions of NoO from soils and play
a major role. In order to stabilize concentrations at present day levels, an immediate reduction
of 70-80% of the additional flux of N,O that has occurred since the pre-industrial era would be

necessary. '3

1.18 The greenhouse effect produced by different gases depends not just on the amount of
the gas in the atmosphere at present, expected future emissions, and the lifetime of individual
molecules of the gas. It is also dependent to a very large extent on how effective the gas is in
absorbing radiation. For example, methane is about sixty times more effective as a greenhouse
gas than an equivalent amount of carbon dioxide; the chlorofluorocarbon CFC-12 is almost six

thousand times as effective as carbon dioxide in such “radiative forcing” (Table B).

*

**

parts per trillion by volume

parts per billion by volume
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TABLE B: SUMMARY OF GREENHOUSE GAS CHARACTERISTICS

CO,
(carbon CH4 N,O
Parameter dioxide) (methane) CFC-11 CFC-12 (nitrous oxide)

Pre-industrial 280 ppmv 0.8 ppmv 0 0 288 ppbv
concentration
(1750-1880)
Current 353 ppmv 1.72 ppmv 280 pptv 484 pptv 310 ppbv
atmospheric
concentration
(1990)
Current annual rate | 1.8 ppmv 0.015 ppmv 9.5 pptv 17 pptv 0.8 ppbv
of accumulation

- Atmospheric life 50-200 10 65 130 150
(years)
Carbon equivalent 1 5.8 3970 5750 206
(COz = 1)

Abbreviations: ppbmv, ppby, pptv - parts per million/billion/trillion by volume.

Thg "_Carbon equivalent” row indicates that one metric ton of methane provides the same
radiative forcing as about 60 metric tons of carbon dioxide; and one metric ton of CFCs provides

the same forcing as several thousand metric tons of carbon dioxide.

Sources: Intergovernmental Panel on Climate Change, Working Group 1, Report, Table 1; World
Resources Institute, World Resources 1990-91, p. 355.

Taking the properties and concentrations of the different gases into account, the relative
contributions to global warming from increases in these major gases during the past decade are

estimated to have been:

Carbon dioxide: 56% Methane: 11%
‘Chlorofluorocarbons: 24%.

r than carbon dioxide, and the
he different gases, it is
arbon dioxide “heating
of the 1989 Noordwijk

Nitrous oxide: 6%

1.19 Because of the significance of greenhouse gases othe
Need to have a method of comparing the global warming effects of t
becoming customary to express the effect of the other gases interms ofc
€quivalents”, or “carbon equivalents”. This follows the recommendation
Declaration on Atmospheric Pollution and Climatic Change that

appropriate fora, including the IPCC, consider the necessity and efficiency of the introduction

of the concept of CO,-equivalence. This would provide a single parameter to describe the

radiative effects of the various greenhouse gases, including CFCs.
: 1.20 Such a unit has, however, not yet become the normal parameter either at the
international level or in Canada. The actual values to be used in determining the
Carbon-equivalents of other greenhouse gases remain inherently uncertain; those used in the
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preceding paragraphs are only approximations. It will, for example, be necessary to have more
precision if such “carbon equivalent units” are to be used in international negotiations and
embodied in international (and national) agreements.

1.21 Nevertheless, it is evident to the Committee that considerable confusion exists in
regard to what are often termed “carbon dioxide reductions”. This phrase is used by many
people with literal precision; to others, however, it implies “action to reduce global warming”,
including reductions in other greenhouse gases. The Committee believes that it would be
desirable for Canada to adopt an approach based on carbon equivalents as soon as scientific
definition of the conversion factors permits.

1.22 In the short term, and within national contexts, it may be wise to focus on each of the
greenhouse gases separately, seeking substantial reductions in each of them. This is
particularly so in regard to CFCs: the recent international agreement” to accelerate their
phase-out was driven more by their serious effect on the stratospheric ozone layer than by their
effect on global warming. Yet, for countries like Canada, it should be possible to achieve
substantial overall reductions in contributions to global warming simply by phasing out CFCs.
This will not, however, be sufficient, and it is necessary to look for all possible opportunities to
limit emissions. (See also para. 1.34) The Committee also notes that there is need for careful
assessment of the greenhouse gas characteristics of the substances that are anticipated as
CFC-replacements.

1.283By 2025, assuming broad -compliance with the Montreal Protocol on
chlorofluorocarbons, cumulative contributions to global warming were estimated by the IPCC to
be:

Carbon dioxide: 63% Methane: 15%
Nitrous oxide: 4% Chlorofluorocarbons: 11%.

Atthat date, on this estimate, the carbon dioxide equivalent of the main atmospheric greenhouse
gases would be twice the pre-industrial value (a situation usually abbreviated as “2 x CO5).

However, as a result of the strengthening of the Montreal Protocol achieved in London in 1990,
the relative role of chlorofluorocarbons can be expected to decline further. The other gases will
therefore increase in relative significance, and the date when “2 x CO," is reached should be
delayed.

1.24 It is clear from these estimates that the international agreements reached in recent
years to control and then to eliminate production of CFCs are vital in reducing the impact of
global warming, as well as in the protection of the stratospheric ozone layer. It is therefore
essential that these agreements are implemented effectively. However, the major problems
caused by carbon dioxide and the other principal greenhouse gases remain to be tackled in
Canada and most other countries.

o The international Convention for the Protection of the Ozone Layer was adopted in Vienna in 1985. Subsequently a protocol
to this convention, the Protocol on Substances that Deplete the Ozone Layer, was adopted in Montreal in 1987. In 1990
international agreement was reached in London to strengthen the provisions of the Montreal Protocol.
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C. CANADIAN GREENHOUSE GAS EMISSIONS IN A WORLD CONTEXT

1.25 The World Resources Institute (WRI), an independent research body in Washington
D.C., published in 1990 its “Greenhouse Index”: a list of the fifty countries with the highesi
greenhouse gas net emissions, based on the best data available for the year 1987. Three
countries—the U.S.A., U.S.S.R. and Brazil—each contributed more than 10% of the world total;
together they accounted for 40% of net emissions. Canada ranked 12th on the list, contributing,

an estimated 2.0% of the world total (Table C).

TABLE C: THE GREENHOUSE INDEX: 15 COUNTRIES WITH THE HIGHEST
GREENHOUSE GAS NET EMISSIONS 1987
(CO, heating equivalents, thousands of metric tons of carbon)

Carbon
Country Rank Dioxide Methane CFCs Total %
United States 1 540,000 130,000 350,000 | 1,000,000 17.6
U.S.S.R. 2 450,000 60,000 180,000 690,000 12.0
Brazil 3 560,000 28,000 16,000 610,000 10.5
China 4 260,000 90,000 32,000 380,000 6.6
India 5 130,000 98,000 700 230,000 3.9
Japan 6 110,000 12,000 100,000 220,000 3.9
West Germany 7 79,000 8,000 75,000 160,000 2.8
United 8 69,000 14,000 71,000 150,000 2.7
Kingdom 9 110,000 19,000 9,500 140,000 24
Indonesia 10 41,000 13,000 69,000 120,000 2.1
France
Italy 11 45,000 5,800 71,000 120,000 2.1
Canada 12 48,000 33,000 36,000 120,000 2.0
Mexico 13 49,000 20,000 9,100 78,000 1.4
Mynamar 14 68,000 9,000 0 77,000 1.3
| Poland 15 56,000 7,400 13,000 76,000 1.3
| Source: World Resources Institute, World Resources 1990-91, Table 2.2.

1.26 In terms of greenhouse gas emissions per person, the WRI table places Canada at no.
populations and distinctive problems:

S, and it is outranked only by four countries with small _
Laos, Qatar, United Arab Emirates and Bahrain (Table D). Brazil and the U.S.A. are close behind.
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TABLE D: PER CAPITA GREENHOUSE INDEX: 10 COUNTRIES WITH THE
HIGHEST PER CAPITA GREENHOUSE GAS NET EMISSIONS 1987
(CO, heating equivalents, thousands of metric tons of carbon)

Country Rank Metric Tons per Capita
Laos 1 10.0
Qatar 2 8.8
United Arab Emirates 3 5.8
Bahrain 4 4.9
Canada 5 4.5
Luxembourg 6 4.3
Brazil 7 4.3
Ivory Coast 8 4.2
United States 9 4.2
Kuwait 10 4.1

Source: World Resources Institute, World Resources 1990-91, Table 2.3.

FIGURE 6: PER CAPITA CARBON DIOXIDE EMISSIONS

IN CANADA, 1926-1988
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1.27 Only in terms of carbon emissions per unit of gross domestic product (Fig. 7) does
Qanada appear relatively efficient on the world scale, and then only because of the major
inefficiencies encountered in most developing countries and a substantial number of economies
that were centrally-planned in 1987 (e.g. China, Poland). When compared with “like” countries
such as Japan, the Netherlands or even the U.S.A,, Canada appears relatively inefficient in its
use of energy.

FIGURE 7: CARBON DIOXIDE INTENSITY OF GROSS DOMESTIC PRODUCT
IN CANADA, 1926-1988

\ KILOTONNES OF CO, PER MILLION 1981 $ OF GDP
5

0.5
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1.28 In the evidence put before the Committee, Canada’s “2%" contribution was quoted
several times. Sometimes it was used to urge the point that global warming is a global problem,
and action by Canadaalone can have little effect. The Committee agrees. Sometimes, however,
the 2% figure seems to have been advanced to support the view that the proportion is trivial and
that action by Canada is unnecessary. There are at least two answers to this. One is exemplified
by the comment made by a representative of the Government of the Netherlands, who had
described to us the strong and comprehensive measures adopted by the Dutch Parliament to
reduce greenhouse gas emissions. In the same WRI table, the Netherlands ranks 24th,
Contributing only 0.7% of net emissions in 1987. When it was suggested to him that therefore
‘vou would not have a great deal of sympathy for the argument that because Canada only
produces 2% we do not have to worry about it that much”, the witness replied
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This is simply a matter of where all the individual small contributions add up. There is simply no
way one country or a small group of countries can solve this problem. We are all into it, and we

all have to make our own contribution. 4

1.29 The second argument is that if Canada used energy more efficiently than it does at
present, this would be an economic benefit as well as a contribution to the reduction of
greenhouse gas emissions. As a Task Force of the Federal-Provincial-Territorial Conference of
Energy Ministers observed in 1989,

[T]here are substantial opportunities to reduce emissions of carbon dioxide in Canada. The
potential reductions from improving efficiency of fossil fuel and electricity use are significant
and many of these measures would be economically attractive for society solely on the basis
of the energy savings to be realized.!®

1.30 Sources of greenhouse gas emissions vary in character and relative importance from
one country to another. Using available information, the World Resources Institute concluded
that the principal sources of carbon dioxide and methane emissions in Canada in 1987 were as
follows:

Carbon Dioxide Metric Tons of Carbon
Cement manufacture 1,700,000
Solid fuel (coal etc.) 26,000,000
Liquid fuel (oil etc.) 52,000,000
Gas 29,000,000
Gas flaring 1,400,000

Methane Metric Tons of Methane
Solid waste 1,700,000
Livestock 760,000
Hard coal mining 150,000
Gas pipeline leakage 7,800,000*

1.31 Inaddition, WRI estimated per capita use of CFCs in Canada in 1986 at 0.8 kg, or a total
of 20,700 tonnes. As noted above, (para. 1.17), the relative significance of different sources of
nitrous oxide emissions is not adequately known, and WRI did not provide data for individual

countries.

1.32 Not all the greenhouse gas emissions each year represent additions to the
greenhouse effect. For example, a substantial amount of carbon dioxide is absorbed by plants.
WRI therefore estimated the net additions to the greenhouse effect, and then converted methane
and CFCs to “carbon equivalents”. For Canada the situation in 1987 was as follows:

Net Total Atmospheric Increase in Greenhouse Gases:

120,000,000 tons of carbon equivalent (2% of the world total of 5,900,000,000 tons), of
which

® This figure is not consistent with estimates by the Canadian Gas Association; see paras. 4.9-4.16
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Fossil fuels and cement manufacture: 48,000,000 tonnes (40%)
Methane emissions: 33,000,000 tonnes (25%)
CFC use: 36,000,000 tonnes (30%)

The remaining 5% is attributable to nitrous oxide, atmospheric ozone, and other
greenhouse gases.®

1.33 We suggest that two important observations can be made on the basis of these data:

(a) In Canada CFCs and (if the WRI's data are accurate) methane have been major
sources of global warming, responsible for over half the net additions to the

atmosphere from this country.

(b) The vigorous action that is being taken, in Canada and internationally, to eliminate the
use of CFCs is as important a contribution by Canada to solving the problem of global

warming as it is to protecting the ozone layer.

1.34 The Committee, however, does not conclude from the above data that, by
eliminating the use of CFCs, Canada is making a sufficient contribution to the global warming
problem. In terms of WRI's greenhouse index, if Canada’s CFC emissions in 1987 were
eliminated, and those of other countries continued to be included, Canada’s ranking would
change very little. Instead of being the 12th largest net emitter of greenhouse gases, Canada
would be the 13th largest. Either our carbon dioxide or our methane emissions, considered
separately, would put Canada in the top 30, as compared to the total greenhouse gas emissions
from other countries. The only reasonable conclusion to be drawn from such comparisons is that
Canada needs to address its methane and carbon dioxide emissions with the same vigour that
has been applied to CFCs, recognizing that the problems are much more complex and difficult.

D. GLOBAL WARMING IS MUCH MORE THAN AN ENVIRONMENTAL
PROBLEM

greenhouse gas emissions are
duction, CFC use, gas pipeline
ercial and residential heating

1.35 As we have just indicated, the sources of Canada’s
many and varied: fossil fuels, vehicle exhausts, livestock pro
leakage, cement manufacture, inefficient industrial, comm
Systems, and so on.

1.36 Similarly, although the regional impacts of global wa}rming_ are still uncertain, tr_mey
seem likely to be profound. More frequent drought on the prairies, rise in sea-level affecting
low-lying coastal zones such as the Fraser delta, major reductions in sea-ice, Severe stress on
forest resources: these are just a few of the impacts on Canada that can be anticipated if

available scenarios for “2 x CO,” prove to be accurate.

tions to counter the threat of global warming must be
d as the sources of emissions and the nature of the
cerned with the environment, but global warming is an
| definition of environment. This has already been
d very rewarding way. Last April, Global Climate

1.37 It follows that policies and ac
developed in a context that is as broa
expected impacts. The Committee is con
ISsue that extends far beyond the usua
recognized by Parliament in an imaginative an
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Change was the subject of a unique Parliamentary Forum in which eight Standing Committees
participated: Agriculture; Energy, Mines and Resources; Environment; Forestry and Fisheries;
Health and Welfare, Social Affairs, Seniors and the Status of Women; Industry, Science and
Technology, Regional and Northern Development; Labour, Employment and Immigration; and
Transport.’” This Committee welcomes the interest and concern in global warming shown by the
other Standing Committees, and anticipates that their contributions to finding solutions will be
maintained for a long time to come.

1.38 Our report on global warming therefore necessarily involves policy options and
recommended actions in many diverse fields. It also involves consideration of Canadian
life-styles, and our relationship with and policies towards other countries. Though the
Committee cannot claim expertise in so many diverse areas, we did have the benefit of expert
testimony from a wide range of witnesses with appropriate knowledge and experience.

1.39 There is little merit in solving one problem by creating others. The Committee has
therefore endeavoured to be responsible in making recommendations that clearly have wider
implications beyond the problem of global warming. At the same time, however, we need to insist
that the character and importance of global warming will demand significant changes in the
present situation. If we do not alter our “life as usual” to reduce the threat of global warming,
changes of climate and rises in sea-level will force unpleasant consequences on us. In many
cases, it seems that the action that is required involves better management and wiser use of our
resources. “Life as usual” has been much less efficient, more wasteful and more expensive than
it need have been to achieve our objectives and, incidentally, protect our environment.

E. TACKLING THE GROWING PROBLEM OF GLOBAL WARMING REQUIRES A
RECOGNITION OF FUTURE ENERGY AND DEVELOPMENT NEEDS, IN
CANADA AND IN THE WORLD AS A WHOLE

1.40 Efforts to limit global warming inevitably focus on sources of greenhouse gas
emissions that are linked to the activities of an expanding world population, especially in
developing countries thatare striving to reduce the economic disparities that separate them from
countries such as Canada. Whether these efforts are expressed in increased methane
emissions from feed-lots and rice paddies, or carbon dioxide emissions from the burning of
larger amounts of fossil fuels, the task of reconciling emission limitations with future
development needs is a daunting one.

1.41 ltis clear, for example, that developing countries see increasing energy use as crucial
to their development plans, as it has been and will be in the development of Canada. The
problem is a global one, in that increased emissions anywhere in the world soon affect the global
atmosphere and climate. The dilemma was vividly expressed to us, often in contrasting ways, by
several witnesses. For example, in developing its own action strategy on global warming, the
Dutch government considered the implications of limiting global carbon emissions at the 1984
level, and then allocating this level of emissions equitably among the world population as it might
be in 2025. This amounts to 0.6 tonnes per capita, compared to the current emission level in
North America of over 5 tonnes (Fig. 8).
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1.42 Even if such reductions appear at presentto be unrealistic, there can be little doubt that
the world, and developing countries in particular, will seek to expand its use of energy to fuel the
engine of development. The scale of the problem was sketched for us by a witness from Atomic
Energy of Canada, Mr. W.T. Hancox. The following scenario can be challenged on many
grounds, such as the anticipated future world population or the potential ability of different forms
of energy to meet anticipated needs. Any scenario of this kind is nevertheless useful in indicating
the scale of the long-term problem involved in limiting global greenhouse gas emissions, while

encouraging global development.
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FIGURE 8: EQUAL PER CAPITA CO; IN 2025
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Theoretical distribution of the total carbon emission of 5.2 GtC (level 1984)‘ to equal emissions per head of
world population in 2025.

GtC: gigatonnes of carbon (1 gigatonne = 1x10° tonnes)

Source: Evidence to the Committee from Dr. Bert Metz (Royal Netherlands Embassy)
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amount of climate change and sea-level rise, as a consequen

greenhouse gases that has already occurreé
way of reversing such changes, it will therefore

To understand the size and nature of the challenge, | want to look briefly at a world population
of 10 billion... :

[L]et us assume the entire world will consume energy at a much smaller rate than the
developed countries do today. Assume through energy efficiency and conservation measures
we can achieve a rate that is only one-third of the current rate of North America, or one-halfthe
rate for all the developed nations. Global energy demand resulting from a population of 10
billion people would then be about 1,000 exajoules* peryear; thatis, aboutthree timestoday’s

level.

If annual carbon dioxide emissions are stabilized at 15 billion tonnes, or two-thirds of today’s
level, which environmental experts now believe is a level that can be tolerated, a practical limit
onthe use of fossil fuels is set at about 200 exajoules per year. This meansa reduction ofabout
100 exajoules from the present level... [I]t is not unreasonable to assume hydroelectric

production can be doubled to 50 exajoules per year...
Biomass is at a relatively mature stage of development, and its contribution could be
reasonably doubled to 100 exajoules.

one hundredfold increase to 100 exajoules
ydro and nuclear energy produced today.
ment could tolerate from fossil fuels

higher than total energy consumption
18

For solar and wind, an ambitious target would be a
per year, equal to the sum of all the natural gas, h
Adding all of these together with what the environ
accounts for only 460 exajoules per year, which is 35%
today... This leaves a shortfall of 540 exajoules per year.

1.43 Whether or not such a scenario appears realistic, it seems undeniable that

(@) there will be very strong pressures, €s
expansion of energy production, inc
greenhouse gas emissions;

(b) such expansion is likely to accelerate the rate of global warming,
climate change and sea-level rise;

(c) the world community has scarcely begun
demands can be reconciled with the nee

greenhouse gas emissions.

THE REPORT IS CONCERNED WITH LIMITING GLOBAL WARMING, NOT
WITH ADAPTING TO IT

1.44 We have observed already that the Ea

inhabitants of the planet to adapt to these changes.

1 exajoule = 1018 joules
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to examine how the probable energy
d to stabilize or reduce the level of

rth is probably committed to a substantial
ce of the increase in atmospheric
d. Since, in the foreseeable future, there seems no
be necessary for Canadians and other



1.45 In this report, however, we are concerned overwhelmingly with mitigation, not with
adaptation. Mitigation is the term used to cover measures that seek to avoid, reduce or delay
global warming, by reducing those emissions of atmospheric gases that are of human origin or
within human control. :

1.46 We have no wish to minimize the importance of the adaptation that is likely to be
necessary over the next 20 to 30 years and beyond, and this Committee may well decide to
address the subject in a future report. There are, however, three main reasons why mitigation is
our primary concern at present.

(a) Mitigation is clearly the most urgent need, within Canada and at a global level. The
atmospheric content of greenhouse gases already represents a carbon equivalent
that is without precedent for the last 160,000 years or more, and it seems clear that,
without decisive action, within a generation the global warming effect will have
doubled by comparison with the pre-industrial period. As the title of our interim report
declared, there is No Time To Lose.

(b) Adaptation is not likely to be so easy as the word implies; the scale of the anticipated
changes in climate and sea-level is potentially very disruptive. Much will depend on the
speed of the changes; if mitigation measures can reduce the scale of change orextend
the length of time over which it occurs, adaptation may be much easier.

(c) Adaptation will take place primarily to local climate: individuals, communities and
nations will need to adjust to the specific climatic situation in which they find
themselves in the future. Scientific confidence in the character and impact of global
warming is, however, at its weakest at present in regard to local climate. At presentwe
can only speculate on the climate to which we must adapt, though it seems probable
that more reliable regional climate scenarios will become available during the next5-10
years.

1.47 It should be noted that the vast majority of the witnesses who appeared before us were
also preoccupied with mitigation rather than adaptation.
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CHAPTER 2
POLICY CONSIDERATIONS

A. THE NEED FOR LEADERSHIP BY THE FEDERAL GOVERNMENT

2.1 InToronto in June 1988, an international conference on “The Changing Atmosphere:
Implications for Global Security”’ concluded that

Humanity is conducting an unintended, uncontrolled, globally pervasive experiment whose
ultimate consequences could be second only to a global nuclear war.!

To avoid such consequences, national and international, will be difficult and time-consuming,
but that is no reason for further delay. The longest journey begins with a single step.

2.2 Onseveral occasions during our hearings, it was emphasized to us in very plain terms
that Canadians look to the federal government for leadership on environmental matters, and
especially on global issues such as protection of the ozone layer and global warming. In the
Parliamentary Forum on Global Climate Change last April, the Committee was shown the results
of recent public opinion polls; as we heard from Mr Miller (Synergistics Consulting Ltd.), these
expectations were in marked contrast to the constitutional allocation of jurisdiction on

environmental matters:

... 3 in 10 Canadians assign primary responsibility to the federal govc'ernmer?t for
environmental protection. Immediately following that, however, they assign primary
responsibility for environmental protection to individual Canadians...

Increasingly, Canadians are recognizing that they have a share of this r_esponsibility. However,
they are looking to the federal government for some leadership on this issue.... [W]_ay do_wn at
the end of the chart are provincial governments, where only 5% of Canadians assign primary

responsibility for the environment to provincial governments...

This is not saying that Canadians are looking to the federal governmentto doiit. It is clear from
quite a lot of different questions that Canadians are looking to the fgde‘ra}I governmer)t for
leadership of a collective action that involves everyone, including individual Canadians,

provinces, and industry.2

2.3 A similar repo'rt came from a body that is extremely well aware of jthe allocation_ of
powers, but which also sees the need for national leadership: the Federatloq of Canadian
Municipalities. From a nationwide sampling of municipal officials on the subject of global

warming, the Federation found that

There are two overall concerns, one of which is that the available information is not very
good... Whether itis because Environment Canada does not have the money, they do not feel
certain enough about what is going on so they do not wantto publicize it, or whatever, there is
just a general lack of solid information and solid prediction....
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The other point that comes across from a survey of municipalities across Canada... And | do
not want to get into any kind of political argument. No particular government was singled out
and they were often as unflattering about provincial governments [as about] the federal
government. There was a feeling that there is just an incredible lack of leadership from the top
on environmental matters. Again, that may be a matter of public relations. It may be a matter of
information ... The general feeling is that people in government are just not responding with
the speed, diligence and determination that at least a lot of the evidence suggests would be
appropriate. The problem is that lack of application, that lack of determination, is infectious. If
the federal government does not seem to care whether automobile use and airplane use is

increasing like crazy, why should we care? That is the feeling.3

2.4 We endorse the need for greater evidence of leadership, and we also hope that this
should not get obscured by political disagreement. @ The 1988 conference in Toronto
recommended that, as an initial global goal, carbon dioxide emissions should be reduced by
approximately 20% of their 1988 levels by the year 2005. Effective action to achieve such
reductions needs to be global in scope, and international negotiations to develop an effective
convention and CO, protocol are just beginning. Meanwhile, CO, emissions, in Canada and
many other countries, are increasing, not decreasing.

2.5 Other evidence from public opinion surveys reported to the Parliamentary Forum
reinforces our belief that stronger and more visible national leadership on the global warming
issue will be generally welcomed:

[We asked] a related question, to show you that Canada is on the leading edge of concern and
willingness to pay. Only 15% of Canadians are unwilling to pay more for environmental
protection, and 42% identify a surtax or personal income tax as their preferred mechanism.

That is one indicator. We also find that Canadians are increasingly expecting major changein
their own lifestyles. We asked them:

To what extent do you think the way that we as individual Canadians live will have to
change in order to take a more environmentally sustainable track?

... 51% of Canadians expect major change in the way they live, in their lifestyle; 4 in 10 identify
that moderate change is coming. These are significant ﬁndings.4

B. THE NEED FOR BETTER INFORMATION
2.6 In our interim report, this Committee urged that

If Canadians are going to accept far-reaching changes in the patterns of energy use that
policies to combat global climate change will require over time, they must be well informed
about the need for these changes and the benefits that can accrue from such policies.

Communicating information to the public is a vital element of federal policy-making.®
2.7 It seems evident to us that good information is not being widely disseminated in

Canada. Thanks to the media—and some unusual weather situations in recent years—we
suspect that practically every Canadian has heard of the greenhouse effectand global warming.
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Yet there seems to be a great gap between this superficial awareness and an adequate
understanding of the causes and implications of global warming. For example, we were faced at
the outset of this report by the surprising situation that 3 Canadians in 10 believe at present that

global warming will be beneficial (para. 1.12).

2.8 How widely is it known that Canada contributes more greenhouse gases to the
atmosphere per capita than any other major country? How many are aware of the major
contributions to global warming from methane and CFCs in Canada? How many Canadians are
aware of the natural and anthropogenic sources of methane: landfills, ruminant animals, gas
pipelines, muskeg, etc.? How many appreciate that global warming involves changes in climate

that go far beyond simple rises in temperature?

2.9 We do not wish to appear to be suggesting that all Canadians need to acquire some
basic level of knowledge on the greenhouse effect: that they should achieve a passing grade in
“Global Warming 101", Itis however clear to us that there is a significant demand for information
that is not being met adequately at present. If municipal officials complain that they cannot find
the information and advice needed to guide their professional activities, then there is little
likelihood that the general public is well served. We know that the Canadian Climate Centre of
Environment Canada has been active in producing fact sheets and other material on global
warming, but it seems clear that this material does not go far enough, especially in terms of its

distribution.

2.10 Itis, after all, only natural that Canadians should have a strong de.sife to know more
about trends that could have significant social and economic implications within the space ofa

generation. In our interim report, we also pointed out that

[P]ublic information and education are not ends in themselves.... [P]ublic opinion is often well
in advance of government policy. A better informed populace can become a strong ad\{ocate
of new policy and can pressure governments to make changes that they might otherwise be

reluctant to carry forward.6

Therefore, as stated in our interim report,

The Committee recommends that Environment Canada, as the lead agency,
coordinate the development by federal departments and ag_encles of
comprehensive public information and advocacy programs d!recte.d % to
individual Canadians, to Canadian business and to other institutions, ldentlfylpg
the role that each can play in reducing greenhouse gas emissions. (Interim

recommendation no. 4)

C. ENERGY EFFICIENCY SHOULD BE MORE IMPORTANT IN CANADA THAN
IN OTHER COUNTRIES, AND MUST BE OUR FIRST PRIORITY

2.11 On several occasions during our hearings, witnesses suggested to us that, although

Canada’s per capita energy consumption is very high when compared to other countries, this is
Understandable and necessary because of Canada’s geographx and cllma}te. In other words,
More energy is required than in other countries to heat our buildings, and in travel across the

huge distances that separate Canadian towns and cities.
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FIGURE 9: OIL EFFICIENCY SUPPLY CURVE
An estimate of the technical potential to displace U.S. oil consumption
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FIGURE 10: ELECTRICAL EFFICIENCY SUPPLY CURVE
An estimate of the full practical potential for retrofit savings of U.S. electricity
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2.12 There is clearly some truth in this proposition, but it seems to the Committee that it
Obscures a much more important truth. It is precisely because of these climatic and
geographical constraints that Canadians should have a strong desire to get the most use out of
each unit of energy consumed: to ““get the biggest bang for the energy buck”. Our attempts to
do this in the past have been half-hearted and intermittent. As Mr. Eric Haites told us,

Canada will need stronger and more comprehensive efficiency standards for vehicles,
appliances, buildings and energy-using equipment. Canada’s vehicle emission standards are
below those of the United States, and Canada has not yet adopted appliance efficiency
standards. Our past efforts to stimulate adoption of energy efficient facilities and equipment

have not been notably successful, with the possible exception of automobiles.”
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2.13 This view was reinforced by another witness, Mr. Amory Lovins.

| want to emphasize electricity..., because electricity is an extraordinarily capital intensive form
of supply. Itis therefore the costliest form of energy we use. So it is the most lucrative to save
and has the best macroeconomic impacts in terms of investment and jobs created elsewhere
inthe economy when you do save it. Also, each unit of electricity you save typically saves three
or four units of fuel... So it gives you the most leverage in abating global warming...

It is therefore very good news that we can now save twice as much electricity through more
efficient lights, motors and so on as we could, say, five years ago, and we can pay only a third
as much to save each kilowatt hour.... Most of the best of the electricity saving technologies are

less than a year old, and, ifanything, the pace oftechnical change seemsto be accelerating.8

2.14 Many of these improvements in energy efficiency will benefit us as individuals, as well
as improving Canada’s economic competitive position and reducing the greenhouse effect. As
the witness from the Friends of the Earth reminded us,

I do not think that citizens want raw kilowatt hours or cubic metres of gas in their living rooms.
They want warm buildings. They want vehicles to get them around, either convenient public
transit systems or their own. They do not want a car that goes 20 miles a gallon. If they have a

car that will get them there at 60 miles a gallon, they will be perfectly happy.g

That may oversimplify a little, but it is difficult to disagree with the basic principle involved: if
we can have what we want—warmth, travel, whatever—while using less energy, this is good for
our pocket book, good for the environment, and good for those who will need energy resources
in the future.

2.15 This principle has, however, clearly been subordinated to the price of energy in
shaping Canadian behaviour. Long accustomed to ample supplies of all forms of energy at low
prices, Canadians protected themselves from the first “oil shock” of the 1970s, and only
gradually responded to its implications by developing a strong focus on using energy more
efficiently. Ten to fifteen years ago there was a strong desire in Canada to improve our energy
efficiency: we insulated our houses, insisted on more fuel-efficient cars and installed solar panels
on our roofs. Then the price of oil fell, and we lost interest. We also lost a decade.

Ten years ago we were world leaders in energy efficiency in certain sectors. People came from
all over the world to look at subdivisions of houses being builtin Saskatoon that required 15%
of the typical amount of energy of conventional mid-1970s housing. Construction of office
buildings was going on that was at the leading edge world-wide in terms of energy efficiency.
We had a lot of momentum and we lost it all.

We are now worse off than we were ten years ago because others have caught up and moved
ahead ... We dropped the ball in energy efficiency and in reduction of energy intensity, and that
correlates rather closely with the 75% reduction in federal spending on energy efficiency

between 1984 and 1988. We have some catching up to do.10
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2.16 Recently, energy conservation and energy efficiency have become priorities once
again. This revival of interest may however be even more fragile and ephemeral than that of a
decade ago, since there is no global shortfall in oil production at present, and oil prices rose
during 1990 more in response to alarm and fear of the future than because of normal market

forces.

2.17 Inany case, the situation we now face is one in which there is even less justification for
relating concern for fuel efficiency to current oil prices than existed a decade ago. The fact of
global warming will remain even if oil prices tumble again. Indeed, a resumption of the
pre-August 1990 glut in oil supplies would tend to lower prices, increase consumption, and

increase greenhouse gas emissions still more.

2.18 Somehow, in Canada and in other countries, we need to recognize that the rate at
which we use fossil fuel has to take account of other factors besides the spot price of crude oil. In
Canada in particular we need to recognize that personal and public money is being squandered
on energy: by using our resources more efficiently we would, individually and collectively,
improve our standard of living and the quality of our environment (Table Eand F). Recentevents
have given us a renewed incentive to act; we need to ensure that our response is more

permanent than that of a decade ago.
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TABLE E
Some Key Areas of Potential for Increased

Energy Efficiency in Canada

Sample Efficiency
Sector End-Use Measures Technologies Potential*
building shell - insulation 53%
Space Heating improvements - seating
& Cooling heating system - superwindows
RESIDENTIAL efficiency
improvements
Appliances more efficient ap- |e.g.- insulation 30%
pliances - bulbs
- motors
: building shell - insulation 53%
Space improvements - seating
Conditioning better controls - integrated control
COMMERCIAL systems
Lighting improved lighting |- bulbs 60%
systems
Motors improved motors |- drives, controls 35%
' efficient motors
heat recovery - insulation 32%
- cascading
Process Heat improved heating |- advanced heating
INDUSTRIAL systems sytems
- cogeneration
- variable speed 22%
drives
Mechanical Drive |- improved motors |- linkage systems
- more efficient
motors
Auto/Bus - weight and size 45%
reductions
Trucks - improved 35%
vehicles efficiency | aerodynamics
TRANSPORTATION Rail - improved engine 38%
higher load fac- efficiency
Air tors - reduced rolling 40%
resistance
Marine - variable speed 35%
transmissions
* Rough estimates, averaging across new and existing buildings, processes and activities

Source:
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TABLE F

Energy Efficiency and CO, Reduction in Canada

Contribu-
Efficiency | tion to CO,
Potential | Emissions Weight as
Sector End-Use (%) (%) Weight Percentage

Space Heating 53% 20% 11 26
RESIDENTIAL and Cooling

Appliances 30% 2% 1 1

Space 53% 11% 6 14
COMMERCIAL Conditioning

Electricity 48% 1% 0 1

Specific*
INDUSTRIAL Process Heat 32% 26% 8 21

Mechanical 22% 9% 2 5

Drive

Auto/Bus 45% 19% 9 21

Trucks 35% 7% 2 6
TRANSPORTATION | Rail 38% 1% 0 1

Air 40% 2% 1 2

Marine 35% 1% 0 1
TOTAL 100% 40 100

Notes1. Weight = Efficiency Potential x Sectoral Contribution to CO, Emissions x 100.

2. Excludes energy supply sector.

Source: Evidence to the Committee from Prof. John Robinson (Univeréity of Waterloo)

D. IN ASSESSING EXISTING ENERGY AND ENERGY ALTERNATIVES,
KNOWLEDGE OF THE FULL COSTS INVOLVED IS ESSENTIAL

that has taken place during the last decade or so,

apparent in much of the evidence presented to the Committee, has been a growing confidence
that new and sustainable energy systems, like energy conservation, can compete successfully
Wwith traditional forms of energy based on fossil fuels. This confidence is, however, matched by a
Widespread recognition that successful competition is prevented by an array of visible and

hidden subsidies to traditional energy systems.

2.19 One of the significant changes
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220 There is no doubt that proponents of alternative energy technologies, and
organizations that see these technologies as environmentally desirable, have a much greater
confidence in market forces than was evident in the past. As one of our witnesses, Amory Lovins,
has written,

[T]he biggest evolution in my thinking over the fifteen years since the first modern oil shock has
been an increased respect for how well even very imperfect markets can work. Efficiency and
renewables have swept the U.S. energy market despite a formidable array of officially erected
obstacles meant to achieve the opposite result...

Today... it is we former “technological pessimists” who are pointing out that new technologies
...have indeed proven far more powerful than anyone, including us, thought possible.!

And, as one of the witnesses from Friends of the Earth told us,

... in the area of energy supply | think you would find that environmentalists are very much in
favour of the free market. We would like energy to be provided at the least cost to society.1 2

2.21 Unfortunately, we heard much evidence which indicated that alternative energy
systems, which could contribute to reducing global warming, are at a disadvantage in the
present situation in Canada. There seem to be at least five different types of inequity.

(@) Encouragement of major fossil fuel developments through federal and other subsidies.
The consortium of environmental, conservation and aboriginal groups which
prepared the Greenprint for Canada document urged that existing and proposed
subsidies to such projects as Hibernia, Lloydminster Upgrade and OSLO (Other Six
Leases Operation) should be reconsidered:

On the one hand they are environmentally destructive in numerous ways, not just contributing
to the global warming problem but in other ways as well, and in addition they are basically
unfair from a free market point of view. They are unfair to energy conservation corporations
that want to achieve energy efficiency but cannot because the supply side is being so heavily

subsidized.13

2.22 Several witnesses who commented on subsidization of these supply megaprojects
recognized that they had regional development and other implications as well. However, as
Professor Robinson observed,

| do not have a lot of trouble with a strategic decision by the government that a certain project
should be supported for a whole bunch of non-economic reasons. | do have trouble wheniitis
combined with an adherence to a kind of market-based philosophy used to exclude the same
kind of treatment for other options, like demand side...

| would just like to see a little more symmetry.... We know the demand side will be faster,
cheaper, easier and better for the environment. So it is the asymmetry that bothers me more

than the mere fact of subsidization.'4
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(b) Hiding the true cost of energy decisions by the consumer. It was argued, for example,
by awitness from the Solar Energy Society of Canada that a 20-kilowatt electric system
for domestic heating would cost a Nova Scotia homeowner about $2000, but that this
will necessitate a much greater expenditure by the electricity utility at the margin to
provide the supply capacity needed. In contrast, those who heat by oil or by solar
systems pay all or most of the costs associated with the provision of these systems.

(c) Attitudes and managerial decisions that favour fossil fuels. As Mr. Jeff Passmore told
us,

If a utility is going to build a power plant, the power plant is financed publicly. If an individual
wants to put energy efficiency into his home, he is expected to pay for it himself.
Simultaneously, the power plant is depreciated over 40 years, but Ontario Hydro, for example,
depreciates energy conservation initiatives over 5 years.... So there are all kinds of areas
where the incentives—and | am not talking about financial incentives here, | am just talking

about institutional incentives—are contrary to going the efficiency route. !

FIGURE 11: GOVERNMENT EXPENDITURES ON ENERGY R,D&D IN CANADA
BY TYPE, 1977-1988, MEASURED IN CONSTANT 1988 U.S. DOLLARS
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(d) Declining support for energy research, development and demonstration (R,D&D) in
general, and proportionately greater cuts in support for conservation and renewables.
As indicated in Figure 11 reproduced from our interim report, governmental support
for conservation and alternative energy R,D&D in Canada waned after the mid-1980s,
as the price of oil fell. As we stated in our interim repont, this complacency was
short-sighted; it stemmed from a failure by policy-makers to take a strategic, long-term
and holistic view of the environmental, economic, social and political impacts of global
energy development. The need to restore a vigorous R,D&D program in energy
conservation and alternative energy development remains manifest.

(e) Finally, there are inequities that seem accidental or inexplicable. Two of the examples
offered to us concerned the high energy costs facing northern communities and
activities. Mr. Passmore again: /

Solar electricity goes head-to-head with diesel fuel in remote communities in northern
Canada. Diesel fuel is tax exempt for the generation of electricity and photovoltaics is not.
Automatically photovoltaics in 13.5% more expensive.16

This occurs in situations where (as we were told by the witness from the Government of the
Northwest Territories), the price paid by northern residents may bear no relation to the cost of
getting the diesel fuel to them. Some communities are inaccessible by road or sea, and airlifts by
Hercules freighters are needed.

[Dliesel fuel requires the [N.W.T.] government to haul in Herc loads at something like 5,000
gallons a crack. Each Herc load costs something in the neighbourhood of $25,000 to $35,000,
so if you haul in 50,000 gallons of heating fuel the costs rapidly escalate... If you have a small
community of 300 people, there is no way they can afford the cost of “herking” in these fuels.?

2.23 Similarly, as we heard from the Yukon Government witness:

Werecently signed a 2-year agreement to purchase power for a Yukon highways maintenance
camp at Fraser, B.C. This .. project .. will enable construction of a micro-hydro installation to
replace a diesel generator. The irony is that the fuel the generator now uses is tax-free. We will,

however, have to pay a B.C. sales tax on the hydroelectricity we purchase.!®

2.24 The total amount of subsidies to energy in Canada appears enormous; the patterns of
behaviour that they have helped to bring about are often long-established and difficult to
change; and in many cases there may be good reason for caution in seeking their removal. For
example, the traditional northern dependence on diesel fuel is clearly related to the need for
heating systems that are well tested and simple to use; diesel oil is also a form of energy that can
be stored indefinitely.'® Similarly, there may be good grounds for encouraging research and
development in energy systems of different kinds, in view of the task that lies ahead: how to
reconcile national and global trends in energy use with the need to reduce greenhouse gas
emissions. Nevertheless, there do seem to exist substantial and unnecessary inequities which
hinder the use of energy systems that could help to reduce global warming. Choices about
energy use are made, both by society and by individuals, without taking into account the full
costs of those decisions on either the economy or the environment. There is an obvious need for
energy accounting that recognizes both internal and external costs of different systems.
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E. WE CAN MAKE SUBSTANTIAL PROGRESS IN REDUCING GREENHOUSE
GAS EMISSIONS IF WE UNDERSTAND HOW PEOPLE BEHAVE

2.25 Alarge number of witnesses, with very different interests and experience, concurred in
the view that public responses to incentives to reduce greenhouse gas emissions (e.g. by
reducing residential energy consumption) could not be estimated using normal cost-benefit
methods. Even when non-economic considerations, such as comfort and convenience, are
taken into account, consumer behaviour may appear irrational or perverse. Our witnesses were
extremely helpful in explaining the logical reasons that frequently shape such behaviour, and in
showing how novel approaches could satisfy the consumer and achieve environmental
objectives.

2.26 The broad problem was identified early in our hearings by Mr. Eric Haites, the author of
an influential study on opportunities for controlling carbon emissions in Canada. When asked
why few people chose to benefit from the experience already gained in building low-energy
houses, he replied:

The phenomenon of those demonstration projects not being adopted more widely is one that
has been studied in some depth. The main conclusion | am aware of is that people are
somewhat reluctant to change unless they are forced to change or they have some strong
incentives to change. We are still in that situation where the energy prices and the regulations
regarding buildings are not sufficiently stringent to provide the incentive for builders to change
either in terms of residential dwellings or commercial and institutional buildings.2°

2.27 The residential energy aspect was developed very convincingly by Professor John
Robinson (University of Waterloo):

| have talked to a lot of builders in Waterloo, and there is a sequence of attitudinal barriers. The
first response always was that it does not work. That was ten years ago. The next response
was that it was too expensive. Then you pointoutthatyou are talking about 5% to 7%. The third

response was that people do not want it.

The most recent response was that in 20 years we are going to have to do this, but we will be
retired by then. We are not going to change our whole way of doing busines;, trgmlng, our
trades, the whole sequences of how we do things, telling the electrician to do this dlfferently.' It
is just too much hassle..... It is just not going to happen by itself. There has to be the push in
terms of codes, standards, etc., for things to really happen in housing I think...

Let me give you an example. If you build energy-efficient housing, basically you Ijave to use
2x6 studs instead of 2xds or two sets of 2x4s. You have to use 6 mil vapour variance instead of 2
mil and you have to overlap from stud to stud and use acoustic [sealant]. You have to putin
special outlet vapour barrier boxes and so on. This means that all of your trades have t9 be
re-educated. The electricians have to do things differently; the drywall guys have to do tr;ngs
differently—everything. Why would any builder go through that if he does not have to?
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2.28 ltis not merely a problem of the suppliers of housing being unwilling to supply a more
energy-efficient product. There is also good evidence that the purchaser is often reluctant to pay
the additional 5% to 7% required to cut energy consumption down to 10% to 20% of what is
typical at present. As the witness from the Department of Finance pointed out

One of the things we know about private consumers—it is different with companies and with
larger users who are more skilled at doing the analysis on the real economics of their
purchases—who are buying cars, building houses and so on, is that they typically give far too
much emphasis to the up-front capital cost of something as opposed to its lifetime cost. So
people will tend to underinvest in insulation, energy efficiency, or lighting systems even if the

message is there...22

2.29 As Amory Lovins reminded us, the consumer is not necessarily being illogical in this
decision. Buying a house is typically an occasion when personal finances are stretched to the
limit, and making an additional investment in energy saving can well be considered ‘“a difficult,
risky use of very scarce discretionary capital.”’23

2.30 Our witnesses also indicated ways in which this apparent impasse could be
circumvented. Professor Robinson pointed out that it was normal in Canada for mortgage
payments to include PIT—principal, interest and local taxes. A mortgage that also included
energy payments—PITE—would mean only a small addition to the mortgage payments in an
energy-efficient home, and a much smaller payment each year than the homeowner would pay
for PIT plus energy costs in a typical residence today.

2.31 Several witnesses also drew the Committee’s attention to recent experience in the
United States, where it has been recognized that electrical utilities have a strong financial
incentive to reduce the growth in energy demand. The utility can then become the agent for
retrofitting, and not just in regard to electricity use.

I wonder how you would feel if your utility company...came in and said not to worry about what
switch you should have on your furnace, not to worry about whether you should put more
insulation in the walls or in the ceiling or if you should be sealing your windows, just leave it to
them. They will install it all: you do not have to pay a penny. They will monitor it afterwards and
will provide some follow-up guarantee: we are your utility company; we are not a fly-by-night
operation; we are going to be around. Now that is a fairly big incentive because your bill goes
down next year and you do not pay a penny. Thatis exactly the kind of program thata bunch of
utilities are already doing around North America. That is the kind of program that is

irresistible.24

2.32 There are, of course, significant differences between Canadian and United States
electricity utilities, especially in regard to the sources of energy used to generate electricity, and
their costs. As indicated later (paras. 5.13-5.14) there are also substantial differences within
Canada. Nevertheless, the suggestion that electrical utilities could play a much greater, and
more comprehensive, role in energy conservation does seem “irresistible””, and the Committee
returns to this suggestion in the context of its own recommendations (paras. 4.35-4.40).

2.33 The Committee is more doubtful about whether electric utilities and other energy
suppliers in Canada have reached a similar stage in re-evaluating their contemporary role as
those in the United States that were mentioned by witnesses. The electric utilities that gave
evidence to us seemed to see their mandates as limited primarily to providing supply adequate
for demand: '
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The philosophy that gears the company is still one that says when someone goes to the light
switch and turns it on, the lights will come on. Itis one of meeting customer needs and we do

not have any control over those...2%

The Committee recognizes that Ontario Hydro, the utility just quoted, does nevertheless have an
expanding demand management program. However other utilities seemed to doubt both the
desirability or potential effectiveness of demand management, and they would have liked to
doubt the reality of global warming.

2.34 Mr. Haites is clearly correct: people are reluctant to change unless forced to do so or
unless they have some strong incentives. What this Committee finds disturbing is that what
seems to be required most is not a change in the lifestyles of all Canadians, buta change in the
way that some key sectors and institutions—such as energy suppliers, mortgage institutions,
builders—interpret their missions. Meanwhile, in the words of Professor Robinson,

We are building sieves. They are going up, and the day they are builtthey are obsolete froman
energy point of view.26

F. CANADA’S ENVIABLE INTERNATIONAL REPUTATION ON
ENVIRONMENTAL ISSUES IS THREATENED BY AN APPARENT
RELUCTANCE TO ACT ON CARBON DIOXIDE EMISSIONS

2.35 Canada has long been a vigorous and respected advocate of action on international
environmental issues, especially since the Stockholm Conference on the Human Environmentin
1972. On issues such as marine pollution, acid rain, ozone layer protection and urbanization,
Canada has taken strong and enlightened positions, and has backed them up with national

action.

2.36 In regard to global warming, our role has seemed less consistent. Interms of research,
especially on the potential impacts of global warming and through the development of
Environment Canada’s global climate model, our national effort has more than matched those of
other countries. The 1988 international conference in Toronto drew national and worldwide
attention to the problem, and gave strong encouragement to the subsequent work of the
Intergovernmental Panel on Climate Change. And yet, faced with the uncomfortable fact that
Canada’s per capita contribution to greenhouse gas emissions is higher than that of any other
major country, the national action that has been taken so far is widely perceived to be tentative
and inadequate. Our Committee was told this in fairly blunt terms by two Canadians who have
recently returned from international vantage points. First, the former secretary-general of the

Brundtland Commission, Jim MacNeill:

| attend a lot of international meetings. | am often reminded by my foreign friends that we are
the energy guzzlers of the world. North Americans consume more than twice as mu.ch energy
per capita and per unit of product than Japan and most west European cogntnes. I.n the
process, we produce more acid rain and more global warming. On atmospheric pollution ...
we are the environmental bad boys of the industrialized world, and the rest of the world knows
it. When | hear statements that we in Canada are world leaders on the environment, | cringe

with embarrassment.2”
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Secondly by Jim Bruce, recently returned from the World Meteorological Organization in
Geneva:

Canada has for a number of years been a respected international leader on environmental
issues...

What made us leaders on these issues? | think there are two main factors. First of all we had
excellent science.... We brought to the table the best scientific understanding based on sound
environmental measurements and research, and practical solutions for addressing the
issues....

Secondly, we had wise and defensible policies at home to address the issues....

Ontheissue of global warming and the protection ofthe global atmosphere how does Canada
stand?...

On the scientific side we are in a respectable but, | would think, underfunded position, with
some excellent work going on, but generally inadequate support and inadequate
contributions internationally. But we are not in too bad shape.

On the second requirement, having wise and defensible policies at home, my impression is
that we are in serious disarray. The trends are ominous. First of all, we have no target or
commitment to CO, emission reductions; secondly we seem to be pursuing policies leading
to ever-increasing wasteful burning of hydrocarbons, with ourindustry becoming less and less
energy efficient and competitive. We are followers and not leaders on auto emission controls;
we appear to have turned our backs on supporting promising technologies for alternative
renewable energy sources, and in doing these things are essentially ignoring our
responsibility to protect the planet's atmosphere and planet for ourselves and future
generations.?8

2.37 Foreign witnesses conveyed a similar message, although in more diplomatic
language. The representative of the Government of the Netherlands has already been quoted
(para. 1.28); the following comments are those of the witness from the Worldwatch Institute in
Washington, D.C.

| do know that in Canada as well as in the United States, many of the very good energy
conservation and renewable energy programs during the 1970s and 1980s have dwindled or
in some cases disappeared. As | have already indicated, that is definitely turning around in the
United States. We will in a period of two years see a 30% to 50% increase in budgets for both
renewables and energy conservation in the United States....| would hope to see Canada
moving in that direction as well. | realize it may be politically uncomfortable to revive something
so soon after you have eliminated it, but | just do not see how you are going to develop energy
efficiency and renewable energy sources without getting those kinds of programs going and
indeed making them even stronger than they were during their peak period in the 1980s....

The reason | say that Canada has apparently sat on the sidelines is that | do not see either in
the internal cable traffic that | have seen or certainly in any public pronouncements by key
Canadian officials any indication that Canada has firmly joined one camp or another. Maybe

there is one foot in each camp.2®

2.38 If that is how Canada appears at present from an international perspective, there are
some other considerations that need to be keptin mind. The Committee emphasized in Chapter
1 that effective action on global warming involves much more than adoption of a specific target; it
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will involve substantial commitments across Canada’s economy and spciety and at all levels of
government, especially in regard to energy use. The work currently being undertaken, through
federal, provincial and territorial consultative mechanisms by both energy and environmental

ministries, may appear time-consuming, but it is unavoidable.

2.39 Another reason for linking Canada’s commitments to those achieved internationally
was provided by the representative of the Government of Sweden:

In environmental policy | think for many years it has been thought that before we go out
internationally we have to do something ourselves, otherwise not very many people will
believe in this policy. That was done when it came to sulphur dioxide, ni'trous oxides, and in
other areas. So we were prepared to take action in Sweden before we advised somebody else

to do something...

The issue of global warming is somewhat different.... You have to_do it together with other
people. To do something on your own just for show, | do not thm_k that. would have any
meaning. In my view at least, you must say that you are prepared to doiit, butit has no meaning

if nobody else does it.3°

2.40 The moment when Canada must make clear which camp it belongs to is nqw at hand.
International negotiations have begun on an international convention on global warming, and on
the protocols to make it effective. Canada’s delegates need to say what Canada is prepared to

do.
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~ CHAPTER 3
TARGETS FOR EMISSIONS REDUCTIONS

A. THE NEED FOR EFFECTIVE, REALISTIC, AND SPECIFIC TARGETS

3.1 The Committee believes that it is self-evident that Canada needs to adopt specific
targets for limitation and reduction of greenhouse gas emissions by specific dates. One target,
or set of targets, should be determined in terms of what can feasibly be achieved on a short- to
medium-term perspective: say, 10 to 15 years into the future. A second set of targets should be
determined in terms of what is needed in the long term to arrest or reverse the process of global
warming. In this report the Committee is primarily concerned with targets and strategies for the
next 10-15 years; however, we recognize that these must contribute effectively to achieving the
long-term goal.

3.2 The targets that Canada adopts should therefore be effective, realistic, and specific:

e effective, in that the emission limitations adopted by Canada must make a significant
and appropriate contribution to solving the global problem;

e realistic, in that there are grounds for believing that the targets adopted by Canada can
be achieved within the period specified;

e specific, in that they are defined in unambiguous and quantitative terms, so that
progress can be monitored and eventual success or failure can be clearly determined.

3.3 A prerequisite for targets that meet these criteria is a system of measurement that is
accurate, unambiguous, and adequate in terms of both spatial coverage and time series. The
need for this might seem to go without saying; it is, however, easy to forget that discovery of the
“ozone hole” in the antarctic stratosphere was almost accidental. Similarly, much of the
incentive to investigate global warming came from observations of atmospheric CO,
concentrations at only two sites, in Hawaii and the Antarctic. As the Committee notes later
(paras. 4.9 - 4.16) there is a major discrepancy in estimates of methane emissions by the
Canadian oil and gas industry that has substantial implications for Canada’s strategy to limit
greenhouse gas emissions. The Committee strongly recommends that Canada implement
immediately a National Program of Greenhouse Gas Emissions Measurement and Source
Identification, and that the data be tabled annually in Parliament.

B. TARGETS FOR ALL GREENHOUSE GASES

3.4 Another source of ambiguity was identified in Chapter 1 (paras. 1.19 to 1.21); it was
latent in much of the testimony that the Committee received and is also evident in much of the
literature on proposed targets, in Canada and elsewhere. Frequently it is not easy to determine
whether a proposed target refers to reductions in carbon dioxide emissions, or to reductions in

carbon equivalents, i.e. considering all major greenhouse gases.
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3.5 The Committee has no doubt that targets should be setin terms of carbon equivalents.
Carbon dioxide is only one of the main greenhouse gases, although at present it is the largest
single contributor to global warming, both in Canada and worldwide. Efforts to limit global
warming should be directed at all the greenhouse gases that cause this warming. Successful
measures in response to one or more gases should not be used as a reason for reduced efforts
in regard to other emissions.

C. DEFINING THE TASK: A CHOICE AMONG SCENARIOS

3.6 Before considering possible targets for Canada, it is necessary to define the scale of
the effort required, globally and during the next 30-50 years, if the atmospheric concentrations of
greenhouse gases are to be stabilized and then perhaps to be reduced. The Intergovernmental
Panel on Climate Change (IPCC) reported to the World Climate Conference in 1990 that:

Even if we were able to stabilise emissions of each of the greenhouse gases at present day
levels from now on, the temperature is projected to rise by about 0.2° C/decade for the first few
decades.

The rates of change of global temperature predicted from a Business-as-Usual case is in the
range 0.2 - 0.5°C/decade. These are global mean estimates; on a regional level, changes
could be substantially larger (and smaller) than this. In addition, the natural variability of
climate could considerably enhance or reduce this rate of change.!

3.7 A report prepared by the U.S.A. and the Netherlands for the Response Strategies
Working Group of IPCC contained five scenarios for the future, based on various economic,
demographic and emissions control assumptions.

(@) The 2030 High Emissions Scenario™

... depicts a world in which few or no steps are taken to reduce emissions... [IJncreases in
emissions yield increases in atmospheric concentrations of greenhouse gases with an
equivalent greenhouse effect ofa doubling of CO, concentrations from pre-industrial levels by
2030 and continued increase throughout the rest of the century.

(b) The 2060 Low Emissions Scenario

... portrays a world in which a number of environmental and economic concerns result in steps
to reduce the growth of greenhouse gas emissions.... These steps reduce growth in
emissions by 50 to 75 per cent and significantly slow down the growth in atmospheric
concentrations of greenhouse gases. CO, emissions do not double until 2100, but the
equivalent greenhouse effect of a doubling of CO, concentrations over pre-industrial levels is
achieved by 2060 and continues to grow, albeit at a slower rate than in the first scenario.

= In the IPCC reports, this scenario is also referred to as the “Business-as-Usual” situation (see, for example, the quotation in
para. 3.6 above).
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(¢) The Control Policies Scenario

... reflects a future where concern over global climate change and other environmental issues,
such as stratospheric ozone depletion, motivate steps over and above those taken in the 2060

Low Emissions Scenario.... As a result, emissions of CO, N0, and CHy4 grow slowly through

the middle of the next century, then startto decline. Emissions of CO and NO," decline sharply

along with emissions of CFCs. These emission trends yield increases in atmospheric
congentrations of greenhouse gases equivalent to slightly less than a doubling of CO, from
pre-industrial levels by 2090 with concentrations stable after 2090.

(d) Two Accelerated Policies Scenarios

... are similar to the Control Policies Scenario but feature much more rapid development and
penetration of renewable energy sources ... The results of these two scenarios differ only in
emissions of CO, and primarily in the short run.... In both scenarios, atmospheric
concentrations of greenhouse gases continue to increase but stabilize by the middle of the
next century at levels 25 per cent greater than current levels but well below an equivalent

doubling of CO; over pre-industrial levels.?

3.8 These of course are only scenarios, based on present knowledge of the relationship of
greenhouse gas emissions to global warming, and on assumptions about future world
population and economic growth. They are, however, the most authoritative and generally

accepted perspectives that are available.

3.9 Itisclearthatthe world has already begun to move away from a situation leading to the
2030 High Emissions Scenario. That scenario does not contemplate the strengthening of the
Montreal Protocol on CFCs that took place in 1990. Nor does it include the growing international

consensus that collective action must be taken to limit global warming.

3.10In both Canada and the world as a whole, our present attitudes—not our
actions—seem to lie somewhere between the 2060 Low Emissions Scenario and the Control
Policies Scenario. For example, the need to stop tropical deforestation and begin a global
reforestation effort is generally accepted (2060 Low Emissions requirement), and most countries
have accepted the need for a complete phase-out of CFCs (Control Policies requirement).

3.11 It is clear, however, that neither of these is likely to be sufficient. The 2060 Low
Emissions scenario still envisages that greenhouse gas concentrations in the atmosphere will
continue to increase after 2060, and even the Control Policies scenario does not envisage
stabilization until the carbon equivalent has doubled by comparison with pre-industrial levels, a

century from now.
3.12 Apart from the phase-out of CFCs, which Canada plans to achieve by 19973, most of
the elements of the strategy that the Committee suggests in Chapter 4 are relevant only to
does not believe that Canadians,

achieving the 2060 Low Emissions Scenario. The Committee
ccept such a modest effort, although

or the world community as a whole, will be prepared to a :
there is no doubt that it is with these improvements in energy efficiency that we and many other
countries have to begin. We recommend that Canada, together with other countries, should

Carbon monoxide and nitrogen oxides.
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make a major effort to achieve the goal of the Accelerated Policies Scenarios, i.e. stabilization of
greenhouse gases by the middle of the next century, at levels that may be higher than at present
but will be “well below an equivalent doubling of CO, over pre-industrial levels.” We
recommend also that the Government of Canada develop and publish a strategy for the
Canadian component of such a global target. In ourinterim report, we suggested that the federal
government should consider adopting a 50% reduction of CO, emissions from 1988 levels by
the year 2020. This may appear a more stringent target than indicated by the Accelerated
Policies Scenario. Figure 8 is however a reminder that major efforts will be required by countries
like Canada, if global warming and economic development are to be reconciled.

D. PROSPECTS FOR THE NEXT 10-15 YEARS

3.13 In the short-term, several actual and possible targets exist that are relevant to Canada,
including the following:

e The 1988 Toronto Conference recommended that Canada and other countries should
“Reduce CO, emissions by approximately 20% of 1988 levels by the year 2005".4

e Atthe Second World Climate Conference, the federal government committed Canada
to stabilize emissions of CO,, and other greenhouse gases not controlled by the
Montreal Protocol, at 1990 levels by the year 2000.5 This commitment is consistent
with the draft “Recommendations for National Action Strategy”, circulated for
discussion in November 1990 by federal and provincial environment and energy
ministers.

3.14 In the Committee’s interim report, we expressed our belief that “Canada’s support of
the objective of stabilizing carbon dioxide emissions at 1990 levels by 2000 is not a sufficient
response.” If, as appears to be the case, the Canadian commitment is to-stabilize emissions of
methane, carbon dioxide and perhaps also nitrous oxide and other minor greenhouse gases,
and atthe same time to phase out the production and new consumption of CFCs by 1997, thena
start will have been made.

3.15 This start will, of course, not be sufficient to achieve the type of long-term goals
suggested in para. 3.12. Indeed, itis our view that, well before 2000, Canada should have revised
its own short-term target and most members of the Committee continue to believe that the
Toronto target—a 20 per cent reduction in 1988 CO, emissions by 2005 — is feasible without
disruptive effects on the Canadian economy or lifestyles. We note that other countries are
committing themselves to this target. Australia, for example, aims to reduce emissions of all
greenhouse gases not controlled by the Montreal Protocol by 20%, based on 1987 levels, by the
year 2005. Like Canada, Australia will phase out CFCs and halons by 1997.8 Therefore, as stated
in our interim report,

The Committee recommends that the Toronto target of a 20% reduction in
human-sourced CO, emissions by the year 2005, compared to the 1988 level of
emissions, be adopted by the federal government as its minimum interim
objective in reducing Canadian CO, emissions. (Interim recommendation no. 2)

The Committee recognizes that there is an urgent need in Canada for quantitative analysis of the
economic and social implications of this and the other targets that have been recommended.
Such studies are particularly needed because the regional incidence of reduction measures
across Canada could be very uneven.

160



E. THE NEED FOR A GLOBAL COMMITMENT

3.16 Canada'’s targets need to be viewed in a wider international context. On the one hand,
Canada needs to be seen to be acting as vigorously as other nations in tackling what is a
planetary problem: Canada’s targets therefore need to measure up to those of other comparable
countries. On the other hand, if there is no general agreement to take coordinated and vigorous
action, strong action by Canada, or even by Canada in concert with a number of similar
countries, would have little significant effect on global emissions of greenhouse gases. Some
countries, such as the Netherlands and Germany, have already adopted strong and unilateral
commitments to reduce emissions. Others, such as the United Kingdom and Australia, echo the
Swedish witness to our Committee quoted in para. 2.39: they define targets that they will adopt if
other countries take similar action. Australia, for example, has said that

While recognising the need to restrict emissions and to aim for a 20% reduction, the
Government will not proceed with measures which have net adverse economic impacts

nationally or on Australia’s trade competitiveness in the absence of similar action by major
7

greenhouse gas producing countries.
3.17 The crucial period for gaining this international commitment is during the next 12-15
months. The negotiations on an international convention to limit greenhouses gases (otherthan
those covered by the Montreal Protocol) that have just begun are designed to have the
convention ready for signature by national governments at the World Conference on
Environment and Development in 1992. In the Green Plan, the federal government has declared

that

Canada will aggressively pursue an International Framework Convention on Climate Change
and development of any necessary protocols. The Government will also press for the
conclusions on the Framework Convention and appropriate binding protocols by 1992. In
pursuing the Convention, Canada will be seeking a comprehensive international agreement

on targets and schedules for the reduction of CO, and other greenhouse gas emissions.8

3.18 The Committee recommends that, in implementing this commitment, the federal
government should accept the Toronto Conference target of a 20% reduction from 1988 levels
of CO, emissions by 2005. At present, the federal government has undertaken only to examine
the feasibility and implications of this target.° However, not merely is it desirable thf':\t Canada
show strong leadership in action on global warming, it evidently makes good economic sense to

do so. As Mr. Haites told us,
If Canada were to implement the most cost-effective measures to achieve the T_oront.o Climate
Conference targets, we would achieve a net benefit of $100 billion to $150 billion in energy
savings alone.10

After reviewing the study from which this estimate was derived, the federal-provincial-territorial
Conference of Energy Ministers agreed that
... by implementing measures which would not entail major economic costs under current

economic conditions, Canada could move a long way in the direction of meeting .this
illustrative target [20% reduction in CO, emissions from 1988 levels] but could not fully achieve

="
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F. START NOW

3.19 In our interim report, the Committee recommended that

Canada adopt the target of reducing the intensity of energy use in the Canadian
economy by 2% annually, until our emissions of carbon dioxide are reduced to a
level which does not contribute to the further accumulation of CO, in the

atmosphere.'2 (Interim recommendation no. 3.)

3.20 In reiterating this target, the Committee emphasizes that it is particularly important in
the very short run: right now. More than a year and a half has elapsed since the “20% reduction
by 2005” target was proposed by the Toronto Conference. It is more than a year since the
Committee began its hearings on the subject of global warming. Meanwhile, the situation
continues to deteriorate rapidly. According to the report published in August 1990 by the Carbon
Dioxide Information Analysis Center, total CO, emissions (other greenhouse gases not
included) in Canada increased by 4.6% in 1987 and 6.6% in 1988."3 There seems no reason to
doubt that emissions have continued to increase in 1989 and 1990. If Canada is to be serious
about achieving either the 2000 target already adopted by the federal government, or the
Toronto Conference target that we recommend, action must be immediate, notin another year or
two. In a recent discussion paper on “Energy Use and Atmospheric Change”, the Department of

Energy, Mines and Resources (EMR) noted that

Energy consumption per dollar of GDP dropped about 18 per cent between 1973 and 1988
with much of the improvement coming in the 1980s. During the 1970s, the residential,
commercial and transportation sectors experienced modest reductions in energy intensity.
These improvements were in response to rising energy prices and the implementation of
information and incentive programs. In the industrial sector, energy intensity rose slightly (see
figure 12). Since 1980, there have been marked energy intensity improvements in the
transportation sector—reflecting improved vehicle design and changes in purchasing habits;
in the residential sector—reflecting better insulation and more efficient furnaces, water
heaters and windows; and in the commercial sector—reflecting better automatic heating,

ventilation and air conditioning controls and lighting systems.14

FIGURE 12: CANADIAN ENERGY INTENSITY BY SECTOR
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The discussion paper noted, however, thata reference projection of energy demand developed
by EMR and Environment Canada in 1990 suggested only “a moderate decline in energy
intensity of about 0.5 per cent per year... between 1990 and 2010."™® “Life as usual” is evidently

not good enough.

3.21 What is implied for Canada in the interim targets that we recommend—2% annual
improvement in energy efficiency and a 20% reduction on 1988 CO, emission levels by
2005—ought to be the easier to achieve because Canada’s use of energy is so wasteful by
comparison with other advanced industrial countries. Yet several of these countries have set
themselves much more ambitious targets than those suggested for Canada by the Committee.
Inthe Netherlands, for example, the 1989 National Environmental Policy Plan adopted a target of
stabilizing CO, emissions by 2000 atthe average level of 1989 and 1990: i.e. atargetcomparable
to that adopted by the federal government in Canada. As the representative of the Netherlands

Government told us,

Given the already modest CO, emission per capita in Holland compared to other countries...
this implies already a major effort, since the CO, emissions are currently growing at a rate of

about 2% per year.1 6
However, the Dutch government has already accelerated this rate of reduction, so that

.. stabilization at 1989/1990 levels will be reached by 1994/1995, with addition.al p.otential for
reductions after that... Assuming a real 1% reduction after 1994, a 5% reduction in the year

2000 might be reached.!”
should not be in the position of studying and

house gas emissions can be achieved, at the
lly achieving such reductions.

3.22 The Committee suggests that Canada
debating whether significant reductions in green
same time as other countries with similar problems are actua
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CHAPTER 4

ACHIEVING THE TARGETS:
A STRATEGY FOR THE 1990S

A. INTRODUCTION

4.1 In this chapter the Committee expresses its views on the priorities and means that
should be adopted in Canada during the next decade, in order to make substantial progress in
achieving the targets identified in the previous chapter. Many of the Committee’s suggestions
appeared as recommendations in our interim report, No Time To Lose. As promised in that
report, we now explain in more detail the bases for those recommendations.

4.2 Ourfocusinthis chapteris on the next 10 years. It seems to us that the term “strategy”
becomes almost meaningless if it is extended beyond that time-frame. The strategy for
succeeding decades will need to be developed in the light of experience during the 1990s, and
even during the present decade it can be anticipated that new needs and opportunities will be
identified, requiring modifications to the strategy. In the next chapter, we deal with options and
approaches that do not yet appear ready for incorporation into a strategy for the 1990s, or that
seem unlikely to have a significant impact on greenhouse gas emissions during this decade.
They nevertheless need to be investigated and developed urgently, if they are to be useful in

maintaining progress after the turn of the century.

4.3 At the beginning of Chapter 3, we suggested that one test of a proposed target is
whether it is likely to be effective: will it make a significant and appropriate contribution to solving
the problem? This is clearly also a valid question to be raised about the components of our
proposed strategy. In making its recommendations, the Committee cannot affirm from its own
knowledge that the strategy will be effective. We are not meteorologists expert in the relationship
of emissions to global warming, nor are we energy experts. Similarly, we cannot be definitive
about the costs and other implications of the measures that we propose. We have heard from a
large number of witnesses who do possess the necessary expertise and experience in these
matters, and in other relevant considerations such as the acceptability of various emissions
reductions options by the Canadian public. We have confidence in their testimony. The
Committee also believes that the alternative of “doing nothing until we can be certain about
everything” is quite unacceptable. We do however return to a specific problem concerning

effectiveness at the end of this chapter.

4.4 In the previous chapter, we also noted the confusion that exists at present about
Whether official or recommended targets for emissions reductions concern the combined effect
of all greenhouse gases, or just carbon dioxide: “20% reduction in what?”’ The Committee
assumes in this chapter that Canadians should be seeking significant reductions as soon as

165



possible in allthe major greenhouse gases. We recognize the federal government’s intention, as
expressed inthe Green Plan?, to phase out CFCs by 1997, and to stabilize (“‘cap’’) emissions of
each of the other main greenhouse gases at its 1990 level by the year 2000. The Committee’s
proposed target is more ambitious, but we also believe that the strategy during the 1990s should
include all greenhouse gases. Now that decisive action has been taken in regard to CFCs, the
Committee believes that the main emphasis should be on carbon dioxide, and it is to reductions
in CO, emissions that we devote most of this chapter. We begin, however, with brief comments
on how limitations or reductions in emissions of the other gases are likely to be achieved during
the 1990s.

B. CHLOROFLUOROCARBONS AND HALONS

4.5 Deadly Releases: CFCs, our report on chlorofluorocarbons and similar substances
such as halons was presented to Parliament and published in June 1990. Most of the
recommendations made in that report, which focused on stratospheric ozone depletion, are
relevant also to the pernicious effects that CFCs have on global warming. The Committee
reaffirms its recommendations on CFCs and welcomes the announcement by the federal
government that production and new consumption of CFCs in Canada will be phased out by
1997.2 This is consistent with our recommendation 1(a) in Deadly Releases: CFCs. We also
welcome the statement that the use of CFCs in car air conditioners will be phased out by the 1995
model-year, although we recommend that this provision should apply to all vehicles, not just to
cars, and that, as Recommendation 6 in our earlier report suggested, air conditioning units in
vehicles should be required to be leak-proof by model-year 1992.

4.6 The Committee does wish to refer again to the need for adequate and effective means
of removing CFCs from existing installations: the so-called “‘vampire units”. Large amounts of
CFCs at present exist in refrigerating and other units; they will remain as a potential threat to the
atmosphere long after production of new CFCs ends in 1997. If effective substitutes are not
readily available, there will be a demand for vampire units that can extract and recycle existing
CFCs. If, however, adequate substitutes are readily available, as seems very probable,
market-driven interest in extracting and recycling old CFCs is likely to diminish.

4.7 The latter situation would be similar to that at present, when new supplies of CFCs are
readily available, and there is little incentive to recycle. By the end of January 1991, only two
provinces, Ontario and Nova Scotia, had issued regulations requiring the recovery and recycling
of CFCs. The Committee is therefore concerned that there appear to be both regulatory gaps
and bureaucratic barriers that are unnecessarily deterring the safe extraction of used CFCs at
present. Until recently, the problem appeared to be primarily technical in character: we heard
evidence that portable recovery pumps were not commercially available. That situation has now
changed, and it is now up to regulatory bodies to ensure that CFCs are routinely extracted from
refrigerators and other appliances before these are discarded or replaced.

4.8 Meanwhile, the ozone layer continues to deteriorate and global warming IS
accelerated. The Committee recommends that the Government of Canada, in co-operation with
provinces and municipalities, strongly encourage the introduction of a requirement that CFCs bé
removed from used equipment before disposal.
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C. METHANE

4.9 Asindicated in para. 1.30, the World Resources Institute data suggest that, in carbon
equivalent, methane accounts for one quarter of net greenhouse gas emissions by Canada, or
33 million tonnes of carbon equivalent in 1987.3 Of Canada’s total emissions of methane
(excluding gas combustion or flaring) the WRI estimates that three-quarters (74.9%) is due to
leakage from natural gas transmission and distribution pipeline leaks.# If this proportion is
anywhere near correct, it suggests strongly that Canadian efforts to stabilize or reduce methane

emissions should focus on pipeline leakage.

4.10 In its evidence to the Committee, the Canadian Gas Association did not address the
WRI data directly. However, the president of the association commented that

We have carried out a study within the Canadian gas industry which ... concludes that an
estimate of methane emissions from gas industry operations in Canada is about 0.3% of gas

produced...

Our estimate is that on the transmission side ... the range would be from 0.018%to 0.082%; on
the distribution side, ..., it would be 0.03%; and on the production side 0.25% is the range.®

4.11 In a subsequent communication to the Committee, the Canadian Gas Association
indicated that the 1989 total of 3.3 trillion cubic feet was equivalent to 92.4 billion cubic metres, or
66 million tonnes of methane. Using the Association’s figure of 0.3% for total leakage, the CGA
estimates that leakage in Canada amounted to 198,000 tonnes of methane.

4,12 This CGA estimate is so different from the WRI estimate for 1987 of 7,800,000 tonnes
that the Committee believes it needs further investigation. The WRI estimate, for Canada and
other countries, is based on U.S. Government sources®; in his evidence to our Committee the

president of the Canadian Gas Association commented that

Recently there have been some quite misleading and inaccurate assertions made about the
extent of methane leakage from natural gas operations. Figures as high as 4% to 10% of
produced gas have been suggested, and in the extreme there have been allegations that the
further use of natural gas would have a negative rather than positive effect on the greenhouse
effect because of this leakage. Fortunately, a number of studies are correcting these

inaccuracies.”

4.13 The Committee cannot resolve these disparities, but it does emphasize that _this is not
simply a case of “my numbers are better than your numbers”. The difference r!as |mportapt
implications for Canada’s position as an emitter of greenhouse gases, for |fts stance in
international negotiations to limit emissions, and for its domestic policies and actions.

4.14The WRI tables, and its ‘“greenhouse index” are the most widely availaple,
comprehensive and up-to-date comparative analysis of greenhouse emissiqns by all countries:
they are widely used throughout the world. The Committee relies on th_e data in World Rgsources
1990-917, which was published by WRI in collaboration with the United Nations Environment
Programme (UNEP) and the United Nations Development Programme (UNDP). Yet the
difference between WRI's view of leakage losses and that of the industry itself in Canada alters
significantly the total net emissions of greenhouse gases by Canada apd the relative significance
of the different greenhouse gases, as the following comparison?® indicates:
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WRI Tables CGA Methane Data
(tonnes of carbon equivalent)

Fossil Fuels & 48,000,000 (40%) 48,000,000 (50%)
Cement

CFC Use 36,000,000 (27.5%) 36,000,000 (38%)
Methane 33,000,000 (30%) 8,700,000 ( 9%)
Other sources 3,000,000 ( 2.5%) 3,000,000 ( 3%)
TOTAL 120,000,000 95,700,000

This change would not alter Canada’s position at no. 12 on WRI’s global “greenhouse index”,
since total emissions from the 13th ranked country (Mexico) are estimated at 78 million tonnes of
carbon (Table C). It would, however, alter Canada’s position in terms of per capita emissions,
from 4.5 tonnes to 3.6 tonnes (Table D).

4.15 Such alterations in comparative tables are not significant, especially as it may well be
the case that similar leakages are overstated for other countries besides Canada. Itis, however,a
matter of considerable significance that:

(a) a major source of Canada’s contribution to global emissions of greenhouse gases
may be seriously overstated, and the industry concerned may be much more efficient
than the WRI tables make it appear,

(b) national priorities on actions to reduce greenhouse gas emissions are likely to be
substantially different if methane losses from anthropogenic sources represent less
than 10% of net emissions, instead of 30% as indicated by WRI.

. 4.16 The Committee recommends therefore that the federal government investigate
urgently the data offered to us by the Canadian Gas Association, preferably through an
independent survey of the leakage problem. In addition to clarifying important problems of
domestic priorities, we believe that independent evidence on this issue will materially assist
Canada in international negotiations on a global warming convention.

D. CARBON DIOXIDE

4.17 Many of the following strategy recommendations were included in our interim report
No Time To Lose, and are so identified. In this report we indicate in more detail the reasons why
these recommendations were made, and some additional recommendations are also added.

4.18 Given that human-sourced carbon dioxide emissions are the principal
contributor to increasing atmospheric levels of greenhouse gases, and given
that society’s use of energy is the largest factor in this CO, generation, the
Committee concludes that Canadian energy policy-making must have as its most
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immediate focus the more efficient and conserving use of energy. Coupled with
the more effective use of energy is the need for fuel substitution away from
high-carbon fuels and for the commercial availability of technologies for
exploiting carbon fuels with less environmental impact. (Interim recommendation

no. 1)

4.19 Not surprisingly, organizations and individuals concerned with environmental
protection focused on the need for greater energy efficiency and energy conservation. As the
Greenprint for Canada document submitted on behalf of a large number of environmental,
conservation and aboriginal organizations urged

Canadians produce a lot of carbon because Canada’s economy is the most energy intensive
in the world, using the most energy to produce a dollar's worth of goods and services... We
recommend a new national energy conservation program to reduce Canada'’s energy use

and, along with it, carbon emissions.®

4.20 The view from environmental organizations was echoed by experts from the academic
community, as for instance during the Parliamentary Forum on Global Climate Change:

We must develop a viable, long-term efergy policy that is not only technically and
economically efficient, but also socially acceptable.

For several years now, analysts have started looking at the energy issue by examining both
sides of the equation, not just an increase in the supply of megawatts, but also demand
management, expressed as negawatts. Thanks to this approach, analysts determine the
famous potential for improving energy efficiency. The approach has also led us to
least-economic-cost planning, including tendering mechanisms, which allows us to have a

freer energy market and has produced very encouraging results where it is already in use.°

4.21 It was also reassuring to learn from witnesses in energy-consuming industries that
efficiency and conservation are effective, realistic and timely priorities. Here, however, t_here were
obvious differences in attitude. From electricity utilities, for example, we heard enthusiasm from
Alberta:

In summary ... we would like to see means come forward that Canada can max[mize its
contribution globally [to emissions reductions]. In that respect, we see §opsewatlon and
efficiency improvement as key, and technological development to apply within the globe as

key...

On the conservation side, ... | believe the.company has been very effective in demand-side
management of the load-shifting kind...

However, | think it is very important for us to recognize environmental costs in thg future, and
they have to be incorporated into our cost structure... As we do that, that will mean our
marginal cost, our incremental cost of new capacity, will become greater than the average
embedded cost our rates are set upon.... Right now in Alberta the reality is.that our marginal
cost is pretty much equal to our embedded. So to get into a demand-side management
program such as B.C. Hydro and Ontario have started, where rebates and money or cash are
actually given to customers to buy reductions in load, would put a burden on our other

customers...
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... The one thing we are missing in our marginal cost is the degree to which we recognize real
environmental costs. '

This enthusiasm did not appear to be evident in the utility serving the neighbouring province of
Saskatchewan:

[D]lemand-side management, as we see it, is not a solution to this problem, and we firmly
believe that...

If the decision is that we in Canada want to change our lifestyle—and | mean a significant
change in lifestyle—then, yes, you can do this. But the assumption we at Saskatchewan
Power make is the only assumption we believe we can make. We have a mandate to serve our
customers. That is what our job is. Our job is not to change the lifestyle of our customers. And
we believe we must meet the load-growth. As industry develops, energy is required. If we want
to stop development in the country, then in our view the solution of conservation is the one you

look to.12

4.22 Similarly, a marked lack of enthusiasm for new vehicle fuel-efficiency (CAFE)
standards in the evidence from the Motor Vehicle Manufacturers’ Association was countered by
the consumer view presented by the Canadian Automobile Association:

[W]e should really give motorists the tools they need and want, automobiles which run on
lower polluting energy... There are several options now available, many of which may become
practical over the next few years.... The federal government in particular should show the
leadership necessary not only to develop alternate fuel technology but equally to develop
markets and distribution infrastructure...

[IJn Canada we do not have ... formalized CAFE standards. What we would suggest is we do
have voluntary standards that industry has agreed to live by. Ifthose are not being lived up to,
then we would recommend formalizing the standards...

Without qualification, we have a consumer base out there willing to contribute significantly to
environmental preservation, conservation and protection...

You can also go one step further and suggest that experience has shown... that people have
downsized their vehicles. People have driven less as a result of their ecology-mindedness. It
certainy has a relationship also to economic-mindedness as well as
social-mindedness....There is a willingness on the consumer’s part to be environmentally

conscientious to the point of paying more for a vehicle that is more environmentally friendly.'3
4.23 In the Green Plan, the federal governmént has accepted that

The immediate emphasis ... must be on improving energy efficiency across a broad spectrum
of uses, from consumer products to buildings, transportation and our major industrial

sectors.4

The government also plans to introduce a National Energy Efficiency and Alternative Energy Act,
to raise the fuel-efficiency targets for new vehicles, and to take other steps in the direction of our
recommendation. The Committee welcomes these initiatives, and attaches importance to thé
fact that they are set within an environment and sustainable development context, rather than in
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response to short-term rises in fossil fuel prices as was the case a decade ago. We hope that this
will ensure that energy efficiency and conservation remain continuing commitments. Canada’s
standards certainly should be no weaker than those required in other comparable ju}isdictions
The.evidence presented to our Committee makes it clear that such initiatives are necessary, aré
achievable, will be welcomed by the Canadian public, and will be welcomed also by the n,mst
forward-looking and vigorous elements of Canadian industry and business.

4.24The Committee recommends that federal and provincial strategies to
combat human-induced global climate change combine strong regulatory
systems with a careful utilization of market forces to develop economically
efficient programs for reducing greenhouse gas emissions in Canada. (Interim

recommendation no. 5)

_ 4.25 There seemed general agreement that both market forces and government regulation
will be necessary if the targets for emission reductions are to be achieved. Understandably, there
Is debate on where the emphasis should be, and the extent to which government actions should
be prescriptive, rather than providing a set of requirements that industry and business can satisfy
by means that they determine. We have already quoted the confidence in market forces
expressed by Friends of the Earth and by Amory Lovins (para. 2.20). Itis relevant also to mention
thata blend of regulatory and market forces is considered desirable by important elements of the

private sector. The Canadian Gas Association told us that:

In general we believe that after consultation with all the stakeholders the government has the
responsibility, of course, to set overall standards and emission limits and then to establish the
new playing field and to keep it as level as possible, with penalties and rewards if that is
appropriate. But we believe that it should be left to the private sector and the marketplace to
develop the most cost-effective way of meeting those standards; in other words, that
government should not mandate the precise means of solution, in our opinion, but set the

standards.15

1}.26 The witness from the Institute for Research on Public Policy looked back to the
€xperience of a decade ago in the U.S.A. and Canada:

The factis that when we actually had major increases in energy prices in the mid to late 1970s
we got an enormous explosion of technological innovation in the private sector....[W]e
reduced energy use substantially during that period; we got all sorts of new ways of doing
things, and the market, to an extent, worked well.

On the other hand, the market is not a perfect instrument...

If it [were],it would obviously be levying a much higher charge on energy production,

particularly on coal use, because in fact coal use is costing us an enormous amountin terms of
air pollution, in terms of sulphur dioxide and in terms of carbon dioxide. The market does not

adequately levy that charge, so we have to find a way to help the market to levy that sort of
charge.16

4.27 Mr. Eric Haites, the author of a study for federal and provincial energy ministers that
took an optimistic view of the benefits to society from energy savings, reminded us that the
Market did not necessarily act in the interests of society as a whole, and that incentives might be

Needed:
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By doing everything technically possible to reduce CO, emissions without regard to cost, the
Toronto Climate Conference goals can just be achieved. The measures economically
attractive to society achieve only about 75% of the target. Market penetration alone achieves
less than 15% of the CO, emission goals.!”

4.28 These conclusions accord with common sense: let the market do as much of the task
as possible, but do not expect the market to define a task like reduction of greenhouse gas
emissions, and do not expect that the market is all that will be necessary. At present Canada and
other countries appear to be entering a period of partnerships rather than ideologies, and the
Committee believes that federal and provincial emission reduction strategies should be based
on a framework of partnership.

4.29 The Committee believes also that successful implementation of this recommendation
requires federal and provincial governments to ensure that the playing field occupied by
competing energy systems is as level as possible. Markets may never be perfect, but strongly
asymmetrical markets are no basis on which to rely in achieving emission reduction and similar
targets. It may well be that some of the complaints we heard were unjustified or of minor
significance; in the absence of hard evidence on the true costs of different energy forms (see
para. 2.22), this is difficult to determine. We recommend that the federal government sponsor
such a study. We also suggest that the proposed National Energy Efficiency and Alternative
Energy Act should incorporate provisions that eliminate many of the existing inequities and that
ensure a level playing field is maintained in the future.

4.30 The Committee recommends that all federal departments and agencies, as
part of their budget submissions, report on the direct and indirect impacts of
their operations on global warming, and set annual targets for reductions in
greenhouse gas emissions. (Interim recommendation no. 17)

4.31 This recommendation needs little justification: the Green Plan states the situation very
clearly:

The federal government is the largest single “business” in Canada, with expenditures of $125
billion and over 585,000 public servants and employees of Crown corporations. As the largest
commercial landlord, it owns or leases 25 million square metres of office space. There are
more than 50,000 buildings and facilities in its inventory, ranging from office buildings to
laboratories, parks and military bases. Government purchases from the private sector total
more than $9 billion each year from thousands of consumer, commercial and industrial
goods...

[T]he Government of Canada is ready to move as quickly as possible to ensure that it
becomes one of the most environmentally sensitive jurisdictions in the developed world.18

4,32 The opportunity in regard to greenhouse gas emissions is here and now; as the
Committee keeps insisting, there is “No Time To Lose”. Clearly the main burden is on the
Department of Public Works (DPW), which is responsible for most of those 50,000 buildings and
facilities, and the energy they consume. The Committee also suggests that departments suchas
DPW and Supply and Services Canada should have the additional responsibility of identifying
emission reduction strategies relevant to typical government activities that are beyond their
direct control, but that can be adopted by individual departments and agencies.
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4.33 The enthusiasm expressed in the Green Plan is welcome. However, the Committee
notes that some of the evidence it heard indicated that in the past the federal ,government has
been neither enthusiastic nor innovative in regard to energy efficiency. It appears to us that the
fedgra] government should be in the vanguard of efforts to improve energy efficiency and reduce
emissions. In this context, we suggest action of the kind that we were told was taken a few years

ago by the Toronto District Heating Corporation:

[W]e had a funny kind of auction. We went out to the engineering community and said we want
you to bid on energy improvements on our main heating plant for $1 million; what are you
going to give us for $1 million. We will give you $1 million... Ifyou do not meet what you say you
are going to do, there will be a penalty.

The best one, and the one that was awarded the contract, came in with a $980,000 per year
saying in energy use in that main plant. Actually by the time it was implemented natural gas
prices went down and it finished up—it has been in place now for three years—with an
average of over $800,000. It did not quite meet the target, but the energy price went down,

which is stupid in this day and age...

It i; gnormously easy, really, compared with other things, to reduce the energy use for
buud!ngs and for building systems. All you need is for someone to take charge and do it....
Thatis a good role for the federal government—cut energy use in Canada’s buildings by 60%

in the next 10 years. It is achievable.1®

4.34 The Committee concludes that Canada’s electric utilities are a key element
in reducing greenhouse gas emissions and urges provincial, territorial and
municipal governments to direct utilities to take the lead in developing programs
for electricity demand management and for introducing new technologies which
improve—in both an energy and an environmental sense—the production,
transmission and consumption of electricity. (Interim recommendation no. 9)

4.35 On the evidence presented to us, the most urgent need is for new attitudes in many of
the electricity utilities themselves. This may require a formal change in their mandates, but the
Committee doubts this. What seems more relevant is for senior management to take a new and
expanded view of their existing mandates. Members of the Committee, like other Canadians,
expect that when we turn the switch, the light will come on, but we do not think this is
incompatible with a strong interest in demand management by electric utilities. It seems clear
that attitudes are changing, but apparently not fast enough. As Mr. Lovins commented,

Most Canadian hydros—and | think in terms of senior management | would say all of them
except B.C. Hydro—are still at an early stage of reforming their mission and culture to reflect
the realities of the competitive energy service marketplace. That is, most of them still believe

they are in the business of selling kilowatt hours...

But we are nowin an era ofrelatively costly electricity and relatively very cheap efficiency ... Itis
therefore logical to expect that customers want to buy less electricity and more efficiency...

I therefore suggestitis high time to redefine the hydros'’ mission notas the productionand sale
of kilowatt hours, but as the production—| hope profitable—of customer satisfaction,
delivering the energy services customers want, such as hot showers and cold beer, reliably
and at least cost, whether that means investing in supply or on the customer’s side of the

meter,20

173



4.36 The Committee, indeed, would like to go beyond the recommendation thatwe made in
our interim report, which was limited to the electricity utilities’ role in electricity supply and
demand. We believe that the structure of electricity supply in Canada, and the examples in the
United States that were drawn to our attention, suggest that electricity utilities have a broader
role to play in promoting energy efficiency, especially in regard to individual consumers and
residences.

4.37 Canadians have several choices in home heating, the main ones being natural gas, oil,
and electricity. Oil is typically supplied by small retailers, whereas natural gas and electricity are
supplied by regulated monopolies. However, whereas not everyone has an oil or gas furnace,
essentially every Canadian has an electricity supply, whether or notitis the primary form of home
heating. Electricity utilities are therefore well-positioned to provide the type of energy efficiency
retrofitting suggested by Dr Robinson (para. 2.31), i.e. the utility assesses the opportunities,
undertakes the work, and monitors and guarantees the results. In the situation suggested by Dr
Robinson, there need be no financial outlay by the consumer, since the marginal cost of
supplying unnecessary energy is greater than the cost to the utility of carrying out the work. Both
utility and consumer benefit. However, it is easy to envisage a pricing mechanism that would
allow the utility to be reimbursed for its expenditures in a house that used another form of
heating.

4.38 Such a pricing mechanism should not involve a substantial upfront payment by the
consumer: the Committee heard a good deal of evidence which emphasized that this is exactly
the situation that will not lead to widespread improvement. Individuals typically and logically
attach a much lower present value to future benefits than businesses and money markets. What
the Committee has in mind is a version of the PITE mortgage payments advocated by
Dr. Robinson (para. 2.30). The PITE type of mortgage incentive makes excellent sense in regard
to new construction, and the Committee recommends that Canada Mortgage and Housing
Corporation should take the lead in introducing it in Canada. In regard to retrofitting a gas- or
oil-heated residence, the Committee could similarly envisage the electricity utility being repaid
over time from the money saved by the consumer in energy costs.

4.39 It may reasonably be asked: why should this task be undertaken by a public utility?
Why not by specialist firms that can also be repaid through a portion of the energy savings to the
consumer? The prospects for this were examined in 1988 in a report for the International Energy
Agency, entitled Contracts for Energy Management: A New Approach to Energy Efficiency. This
report concluded that, although energy performance contracting was developing in the U.S.A.
and Canada, and the Government of Canada was ‘“playing an exemplary role” in
communicating its advantages,

The residential sector is unlikely to form a significant market for energy performance
contracting...[T]he concept is not likely to make a major impact in single family dwellings
because [of] the importance of lifestyle and behaviour in determining energy use, and thus the

difficulty of predicting and attributing savings.

4.40 We recognize such difficulties, but we believe that the possibility of such a program
should be actively explored by electricity utilities. The type of improvements we have in min'd
should not lead to significant changes in lifestyle or behaviour; in Canada, for example, there I
much less chance than there is in some European countries thatimprovements in insulation, etc-
will be taken in the form of higher indoor temperatures rather than energy savings.2'
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4.41 The Committee recommends that fuel efficiency standards be legislated for
cars and trucks. (Interim recommendation no. 10)

: 4.42 Since, in the Green Plan, the federal government has indicated its intention to act on
this recommiendation, little comment is necessary here. The Committee believes, however that
these standards should be set in more ambitious terms than in the past, and that Canada sh’ould
not necessarily continue to follow the overall vehicle fuel-efficiency standards adopted in the
Unlted.States. We were encouraged, for example, by the general support expressed by the
Canadian Automobile Association for adoption in Canada of the stringent vehicle emission
standards now being introduced in California.22 The Committee recognizes that the market in
newcarsisa global one, and that the market share of the U.S.A. will always be much largerthan
that of Canada. We suggest, however, that Canada should take the initiative in proposing higher
standards; we believe that this would be welcomed and supported by many Americans.

4.43 Recognizing that Canada’s forests are a major reservoir for atmospheric
carbon and that the losses of forest stands through commercial harvesting,
wildfire, insects and disease have resulted in a rate of harvesting of Canada’s
commercial forests and wild lands exceeding the rate of restocking, the

Committee recommends that:

(a) the federal government expedite negotiations with the provinces on
federal-provincial agreements for the management of Canada’s forests;

(b) provincial governments be urged to ensure that NSR (“not sufficiently or
satisfactorily restocked or revegetated”) lands are adequately forested
through replanting programs or through natural regeneration of the forest

cover, and in a reasonable period of time;

(c) the losses to wildfire, insects and disease be reduced wherever possible;
and

(d) future forest resource development agreements be linked to prompt
regeneration and protection of all deforested areas, whether harvested

commercially or depleted naturally. (Interim recommendation no. 12)

4.44 The vast forested areas in Canada are a significant element of the global carbon
balance. Itis difficult to provide accurate estimates of the balance, especially on a year to year
basis. Insects, disease and wildfires are responsible for the removal of about 4 million hectares
peryear, compared to a commercial harvest of about 1 million hectares. These natural removers
are, however, extremely variable from one year to the next: in 1989, for example, over 7 million
hectares were lost to fire alone. The most recent estimate by Forestry Canada is that there is a
net carbon accumulation over emissions of 116 million tonnes. However, since the carbon
accumulated in Canada’s forests is estimated at 226 billion tonnes, the net accumulation is
relatively small.2® Reductions in wildfire and other losses could make a substantial contribution

to carbon storage.

4.45 In January 1990, Environment Canada published maps of the ecoclimatic provinces of
Canadaas they are at presentand as they may be by the middle of the next century, only 60 years
from now, if global warming proceeds at the present rate (Figs. 13 and 14).24 They show a boreal
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forest zone reduced from 29% of Canada’s land area at present to only 15% in 2050. Still more
important, the maps. suggest that the boreal forest zone west of James Bay practically
disappears by 2050; it is reduced to three small and widely separated remnants.

FIGURE 13: ECOCLIMATIC PROVINCES OF CANADA 1990
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FIGURE 14: ECOCLIMATIC PROVINCES A 2050 SCENARIO
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4.46 There can be few more graphic illustrations of the potential impact of global warming
on Canada. In economic terms, the forest products industry is the largest single industrial sector
in Canada. Canada accounts for 21% of total world trade in forestry, producing an annual trade
surplus of $20 billion a year. As Dr. Maini of Forestry Canada reminded the Committee,

The total value of exports from forestry almost equals fisheries, mines, minerals, energy and
agriculture put together.25

4.47 Of course, a significant part of the Canadian forest industry does not depend on the
boreal forest, and the Environment Canada maps do not suggest that the boreal forest will have
been eliminated from these areas by 2050, merely that the climate will have changed to one
favouring another type of climax vegetation. Neither of these considerations provides much
basis for reassurance, however. It has also been pointed out that the productive Douglas fir
stands below 300 m in southern British Columbia are vulnerable to awarming of climate, since it
may be difficult to meet the winter “chilling requirement” of the species.2® In the boreal forest, a
working group of the Intergovernmental Panel on Climate Change noted that

ee species can naturally respond (eg through
edaphically hospitable, having evolved over
vegetative regimes.... Forests in areas of large
Il likely display massive readjustments, with

[Cllimate will probably change faster than tr
migration). Second, new sites may not be
thousands of years under other climatic and
climatic changes over the next 50 years Wi
concomitant large reductions in the area of healthy forests...

4.48 The Committee believes, therefore, that Dr. Maini was being very conservative when

he told us that

... at best we can hope to maintain our present productivity. At worst, it could decline.28

4.49 It seems clear that both the threat of global warming and the demands of sustainable
development will force major changes in the way that Canada administers its vast forestareas. In
1990 the Green Plan announced Canada’s intention to manage our forest resource “without
prejudice to its future productivity, ecological diversity and capacity for regeneration”: i.e. for
sustainable development rather than merely for sustained yield.

4.50 The specific items indicated in our recommendation would contribute to imprg\{ed
management of Canada’s forests and at the same time make a significant contribution to fixing
carbon dioxide in growing trees. As Dr. Maini commented, “Forests can be an important part of
developing a balanced carbon budget’'2°, and nowhere more so than in Canada.

4.51 Given that vigorously growing trees are an effective means for extracting

CO, from the atmosphere, the Committee recommends that the federal
government take the lead in establishing federaI-provincial-municipal p_rograms
to encourage development of forests on otherwise unused lands, dedlcateq to
sequestering atmospheric carbon as an intermediate term strategy for reducing
CO, levels in the atmosphere. (Interim recommendation no. 13, slightly amended)

deral government has announced that it will initiate a

4.52In the Green Plan, the fe
on trees in the period 1991-1996.

community tree-planting program, designed to plant 325 milli
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One hectare of forest can absorb and store between 150 and 300 tonnes of carbon. In
addition, in urban areas, trees can lower peak energy demands by 20 to 40 per cent simply by

providing shade and windbreaks.30

4,53 In addition to conventional approaches, the Committee heard evidence on a more
novel approach:

Tree farming ... using rapid growing trees having a two- to five-year maturity. They might be
planted on marginal farm land... This is by far the fastest and most efficient way to remove
carbon dioxide. We in Canada can grow trees significantly more rapidly than natural trees can
be grown in the tropics....

These rapid-growing trees have been growing on the basis of pulling carbon dioxide out ofthe
atmosphere and are extremely efficient in doing so. They grow something in the order of 10
times faster than natural trees in Canada.3!

4.54 Butwhat happens to the trees, and the carbon they contain, when they reach maturity?
Our witnesses (from Techtrol Inc. and logen Corporation) saw this resource as the basis of an
ethanol-from-biomass program, substituting for fossil fuels. The implications of this (not least for
the vast areas of planting that are envisaged) go well beyond the 1990s that are the focus of this
chapter. Nevertheless, the Committee feels that experiments may be encouraged during the
1990s using such fast-growing species, within the context of the tree-planting program
announced by the federal government.

4.55The Committee recommends that the federal government use
environmental considerations as a filter for its foreign aid and trade initiatives,
encouraging programs and technologies which convey environmental benefits
and ending or modifying those that are environmentally unacceptable. (Interim
recommendation no. 8)

4.56 This is clearly an issue that goes well beyond the subject of global warming and the
reduction of greenhouse gas emissions. Nevertheless, it is difficult to ignore the significance of
global warming, since so many of Canada’s aid and trade initiatives have greenhouse
implications (e.g. coal exports, power development, assistance for agriculture, forest product
industrial development in the tropics.)

4,57 The Committee observed a clear distinction between the witnesses who gave
evidence from a foreign trade perspective and those who represented Canadian aid channels.
The witness from the Canadian International Development Agency (CIDA), although she
recognized the need to respect the sovereignty of the countries with which Canada has dealings,
made it clear that the type of filter the Committee has in mind is already in place in the Agency:

Since 1986 the Canadian International Development Agency has been conducting an
environmental assessment on all projects that we have abroad. This is a commitment we will
pursue, and we have definitely made environment a top priority...

We are basically, in most of these projects, but a tiny participant in an activity. Very often that
activity is being funded by a great number of nations, or partly by the recipient countries. We
are requested to join in a project. Before we join in the project, we do an environmental

assessment to determine whether we want to associate ourselves with that project.32
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4.58 That is not the situation which exists in regard to Canada’s international trade, when
CIDA is not involved. The Committee was told by the witness from the Export Development
Corporation (Mr. R.L. Richardson) that a requirement for such an assessment would seriously
damage the ability of Canadian business to compete in the international market:

Mr. Fulton: ...Do you not think we should in fact be enacting amendments to the legislation
under which you operate that do provide direction not only to the EDC, not only to those
Canadian firms who are using you as a financial instrument, but also to the buyers so that they
know we are involved in some kind of screening, be it related to the best available technology
or serious global environmental protection?

Mr. Richardson: No. My answer is “definitely not”. To notify our buyers in other countries that
we have a constraint placed upon us that will prevent us from offering similar financing to that
which all the other major creditor countries offer would be a signal to all the buyer countries not
to consider Canadian exporters for their products and services. | think it would be an
announcement to the world that Canada wishes to be left aside in the internationa! trade

business.33

4.59 The Committee recognizes that it is one thing to have such a filter in regard to public .
funds used as development assistance, and perhaps something else when it is a matter of
supporting Canadian entrepreneurial activity. We recognize also that, even in the aid context,
environmental considerations such as global warming may be evaluated differently inregardtoa
situation of abject poverty or ill-health in the recipient country. Nevertheless, it seems neither
morally right nor in Canada’s own self-interest that we should turn a blind eye to one set of
activities while at the same time we insist on a more rigid set of standards in regard to activities
that differ primarily in regard to the method of financing. If, for example, Canada found it
impossible on environmental grounds to provide aid for the construction of a mill that would
devastate an area of tropical forest, is it acceptable for a similar mill to be financed with Canadian
entrepreneurial capital? And should the Canadian government provide export guarantees forthe

latter enterprise?

4.60 These are hard questions, but ones which the fact of global warming is f_orcing us to
face as a nation. More positively, the Committee suggests that more could be done, |n.both trade
and aid contexts, to “encourage programs and technologies which convey environmental

benefits.” This leads to our next recommendation.

4.61 The Committee recommends that the federal government develop policies
and programs which encourage Canadian companies to commercialize and
export technologies and equipment that are effective in reducing greenhouse
gas emissions, particularly to developing countries which are striving to build
their domestic economies. (Interim recommendation no. 7)

4.62 This is clearly a matter of Canada’s own self-interest, not merely in terms of trade
development opportunities but because of the global threat represented by the potential growth
in fossil fuel emissions as developing countries industrialize rapidly. China and India are already
among the largest emitters of CO, from coal burning and their development plans envisage
enormous expansion of coal use. The need for environmentally-benign alternatives to present

energy use will be immense. As Mr. Haites noted in his evidence,
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Resources that are currently available include hydro and nuclear electricity generation.
Resources currently under development, such as thermal and photo-voltaic solar, wind, tidal,
geothermal and biomass move more quickly into the marketplace if they are competing
against higher priced fossil fuels.34

4.63 Meanwhile, Canada is among those industrialized countries that are attempting to
develop such alternatives, and to improve its use of carbonaceous energy sources. In Alberta,
for example, TransAlta Utilities Corporation is attempting to adapt the integrated gasification
combined cycle (IGCC) process to achieve substantial reductions in CO, emissions. As the
Corporation’s witness pointed out,

If we can develop technology that means China and India will burn coal more efficiently in the
future, because they surely will burn coal, then we can make a greater contribution to the

globe that way. They will burn vast quantities compared to us.35

4.64 Given the interconnectedness of the global environment and the necessity
of assisting the developing world in protecting our common environmental
heritage, the Committee recommends that the federal government, through its
own agencies and through Canada’s membership in multilateral organizations,
advocate programs to reduce deforestation and to encourage reforestation and
the planting of forests in developing countries. Support for these activities by the
federal government must not reduce current and planned Canadian support for
other development assistance programs. (Interim recommendation no. 14)

4.65 The Green Plan commits Canada

to participate actively in the development of the proposed international convention on
forests... This will help to promote the sustainable development and conservation of the

world’s forests.36

4.66 Canada, we were told by the CIDA witness, is already active in regard to our
recommendation:

We are involved in a number of projects that are trying to enhance the management of the
tropical forests. We have been leaders in trying to regroup donor countries to address the
entire issue of the management of the tropical forests...

We require replantation programs for projects with which we are associated. | cannot say...
that always might have been the situation in the past, but it was not in Canada as well. We are

all learning. The practices of the past should not be the practices of the future ...37

4.67 The Committee supports such initiatives, although we wonder whether Canada’s
activities in this area are at all commensurate with the scale of the problem, whether that problem
is considered from a development or a global warming perspective.
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E. CAN THESE SHORT-TERM OBJECTIVES BE ACHIEVED?

4,68 Atthe beginning of this chapter, the question was raised: will this strategy f

. g . : ; orthe 19

be 9ﬁ§ctlve? Is it likely to achieve the federal government’s goal of capping g?'genhouse gg:
emissions at their 1990 level by the end of the century, or keep Canada on target to meeting the
Toronto Conference target of a 20% reduction from 1988 emission levels by 20057

. 4.69 The Committee cannot guarantee success, nor can it predict failure: we do not have
either the competence or the chutzpah to make such an assessment. It is clear, however, that
success or failure will depend to a very large extent on “the more efficientand conserving u,se of
energy”’ and we heard from both Canadian and foreign witnesses who had grounds for believing
that the target could be achieved. Mr. Haites, for example, suggested that the Toronto

Conference target could be achieved through

... 75% conservation - improved efficiency is a more accurate term - and 25% switching fossil
generation effectively to hydro.38 (See also para. 5.8)

4.70 It was disturbing therefore to learn from a senior official of Environment Canada,
Mr. Robert Slater, that there appears to be a significant division of opinion about the efficacy of
such measures between Canadian experts on the one hand and European experts on the other.

[T]he sorts of [energy efficiency] measures ... listed... are exactly the same sorts of measures
contained in the German proposals that are working their way through the system, the same
sgrts of measures the Swedes.. Netherlands.. and Norwegians have talked about. The big
difference is in the results people expect to achieve from what seem like very similar sets of
measures they propose to take....[T]he Germans believe they could achieve a 25% reduction
in energy consumption by the year 2005 based on 1990 emission levels.

Mines and Resources .. have taken that same
to somewhere between a 10% and 12%
g a substantial growth...

[O]ur colleagues in the Department of Energy,
array of measures and have said it would give rise
reduction in the growth rate by the year 2005, but still implyin

So we are clearly faced with a huge difference in our forecasting...

Quite frankly, we do not understand why that should be the case...

One final point is the Germans told us, when we met with them in the last few days, that during
the last year they achieved a 4.4% increase in gross national productand a 1.9% reductionin
energy consumption. | am equally advised that in Canada, since 1988, our carbon dioxide

emissions have gone up by some 10% or 11% or s0.%9

“Energy Use and Atmospheric Change”, Energy, Mines

and Resources Canada suggests that a broad package of efficiency and alternative energy
initiatives (“intended to achieve energy savings at no net economic cost to society”) would
reduce Canadian carbon emissions by 35 to 50 megatonnes in 1990. Since “life as usual” was
expected to lead to emissions of 596 megatonnes by 2000, an additional reduction of 38 to 53
megatonnes would be required if total emissions in 2000 were to be stabilized at the expected

1990 level of 508 megatonnes.“°

4.71 The Committee believes that this is an issue that should be resolved as decisively and
s more profligate in energy use than the

as rapidly as possible. In principle, since Canada i
European nations mentioned, efficiency measures should be quantitatively more effective, not

In its August 1990 discussion paper on
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less. Certainly, it would be difficult to envisage success in such measures, or their vigorous
prosecution, if the federal department that would be most concerned with implementation is
convinced that their effect will be modest.

4,72 In his evidence on this matter, Mr. Slater suggested that the International Energy
Agency might be asked to convene a technical workshop so that those responsible for
evaluating the measures in the various countries could compare their assumptions and
methods, and if possible reconcile their differences. The Committee would endorse such an
initiative by Canada, and any other necessary action. We reiterate that this issue is both urgent
and of vital importance.
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CHAPTER 5

BEYOND 2000: STABILIZING GLOBAL GREENHOUSE
GAS EMISSIONS AT A SUSTAINABLE LEVEL BY 2050

A. WHAT DO WE HAVE TO DO TO STABILIZE GREENHOUSE GAS
EMISSIONS?

5.1 In our discussion of targets (para. 3.12), the Committee suggested the basic global
objective should be to achieve stabilization of greenhouse gases by the middle of the next
century, at levels that are well below the equivalent of doubling atmospheric carbon dioxide by
comparison with the situation before the industrial era. Canada intends to stabilize its emissions
by the year 2000, but we need to remember that this will only be a partial solution to what is a
global problem. It is unreasonable to expect developing countries to place similar limits on their
current emissions. This would be tantamount to saying: “We in Canada and other industrialized
countries have achieved our level of development by a heavy reliance on fossil fuels for the last
two centuries or more. But this has caused the crisis of global warming, and therefore the
developing countries must not anticipate similar use of their energy resources.”

~ 5.2 Fig. 8 can be regarded as an “equity graph”: it takes the total estimated carbon

emissions throughout the world in a recent year (1984), and then allocates this on an equal per
capita basis over the expected world population in 2025. It says, in other words, “Letus agree to
limit global carbon emissions at their 1984 level, and accept that every human being in 2025 has
an equal right to emit his or her share of this total.” It is evident that this would mean an enormous
reduction by those parts of the world that are already industrialized. The graph was prepa_red to
assist in developing a national strategy forthe Netherlands, and the Dutch government’s witness
remarked to our Committee that

[T]he target | initially mentioned of 80% reduction from a sustainability point of vigw was

derived simply from looking at what the world emissions are, assuming you have to achievean

equitable distribution amongst the citizens of this world. If you do it at a level that is a little bit

higher than what we have today, then you see that western Europe has to go back to 0.6

tonnes of carbon per capita. Given the fact that we [in Europe] are somewhat up to 2.6 or so,

for us it would mean 80% reduction. | am afraid for Canada it would mean more.!

Indeed it would.
5.3 Inany case, limitations on emissions do notequatetoa limitation on concentrations in
the atmosphere. As the Intergovernmental Panel on Climate Change reported,

Atmospheric concentrations of the long-lived gases (carbon dioxi_de., nitrous oxide and the
CFCs) adjust only slowly to changes in emissions. Present day emissions ofthese gases are
committing us to increased concentrations for decades to centuries. The Ionger emissions
continue at present day levels, the greater reductions would have to be to stabilise at a given

concentration.
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The long-lived gases would require reductions in man-made emissions of 60-80% to stabilise
their concentrations at today’s levels; methane would require only a 15-20% reduction.?

5.4 Capping Canada’s greenhouse gas emissions at the 1990 level will therefore not be an
adequate contribution to the ultimate solution of the global warming problem. Nor will
achievement of the Toronto Conference target of a 20% reduction from 1988 levels by 2005. The
Conference itself recognized that the latter could only be “an initial global goal”.2 The IPCC
working group’s assumptions in regard to stabilization of greenhouse gases by the middle ofthe
next century included the following:

e Full phase-out of CFCs throughout the world and freezes on methyl-chloroform and carbon
tetrachloride.

e Reductions in emissions of greenhouse gases from enteric fermentation in domesticated
animals, rice paddies and fertilizer.

e Annual rate of improvement in energy intensity declines from an initial value of between
1.5% and 2.5% to a range of 1.1% to 1.8% during the last quarter of the next century; the
average rate from 1985 through 2100 ranges between 1.2% and 1.9% per annum.

e Rapid development and penetration of renewable energy sources, encouraged in part by
the global adoption of “carbon fees”. Biomass energy represents 10 to 25 per cent of
primary energy supply by 2025, depending on economic growth assumptions.

e Tropical deforestation ends by 2025, and about 1,000 million ha are reforested by 2100.4

5.5 These scenarios and assumptions are of course highly speculative. The indications of
what may be required are nevertheless useful in guiding the research, development and policy
formulation that will be needed in Canada and other countries in the years ahead.

B. REDUCING EMISSIONS FROM FOSSIL FUEL USE
5.6 ltis evident that, in the words of the Green Plan,

Canada'’s ability to meet its longer-term goal to reduce greenhouse gas emissions depends
upon our ability to move to less carbon-intensive fuels.5

Canada needs to do this for other reasons as well: to reduce air pollution and, in the longer
perspective, to move towards a sustainable pattern of resource use.

5.7 In achieving such changes, Canada is unlikely to “go it alone”. For example, the
Canadian Automobile Association’s objective (para. 4.22) of automobiles that use alternate
fuels is likely to involve vehicle fleets in the United States and the world as a whole. But Canada,
as a major developed nation and also a major source of greenhouse gas emissions, has to be
one of the pacesetters in altering our dependence on fossil fuels. We also have some problems
in this regard that other countries do not share to the same extent, and that need to be
addressed.

5.8 In the evidence given to us, the Committee heard much about the prospects for
alternative energy sources that was visionary, exciting, and potentially very relevant. It is clear to
us that most of these sources are unlikely to make a significant contribution to reducing
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greenh.ou'se gas emissions before the turn of the century. But vigorous pursuit of such options is
essential if Canada is to be ready for the next phase of emissions reductions. As noted in para.
4.69 we learned from Mr. Haites that in order to achieve the Toronto target of a 20% reduction

from 1988 levels by 2005, energy efficiency and conservation could get us three-quarters of the
way, and alternative fuels the rest. After 2005, however, to achieve a 50% reduction from 1988

levels, more than half the task may need to be accomplished by alternative fuels.®

5_.9 What we do during the next decade to research, evaluate and develop new and
sustalngble energy technologies will be crucial for Canada’s future. In view of the anticipated
growth in global energy demand, they may also be crucial for developing countries’ needs, and

in the achievement of sustainable development throughout the world.

5.10 As stated in our interim report

The Committee recommends, for the purpose of attaining integrated
environmental and economic objectives, that the federal government
considerably increase its support for research, development and demonstration

directed to:
(a) the more efficient and conserving use of energy;
(b) fuel substitution leading to reduced greenhouse gas emissions; and

(c) technologies for producing and using fossil fuels in less environmentally-
damaging ways. (Interim recommendation no. 6.)

5.11 This clearly involves a reversal of the trend during the last ten years. As our witness
Mr. Passmore reminded us, the signals given by declining expenditures, termination of
programs, research centres and delivery mechanisms, and similar actions may be as important

as the loss of research funding:

Basically the signal to official Ottawa was that efficiency and renewable energy is an area that

this government is not interested in...

[Slignals are important, and basically that signal to the Canadian private sector is this: well,
okay, this is not an area we should be doing R & D in, this is not an area the private sector
should be actively involved in....

The level of contribution of efficiency, renewables... it does not matter what teghnology y'ou
choose—fossil fuels, nuclear—the level of contribution of these sources is not policy
independent. In fact, policy is far more important than programs, and indeed, far less
expensive for governments.”

licy and research expenditures during the last

The signals that were given by government po .
f the global environment, global sustainable

decade need to be changed, for the sake o
development, and Canada’s own economic self-interest.

C. REGIONAL CONTRASTS IN EMISSIONS FROM FOSSIL FUELS

5.12 Ina nation as vast as Canada, itis scarcely surprising that there are huge differences in
the levels of greenhouse gas emissions from one part of the country to another. The most
obvious contrasts depend on population density. As the witness from the Government of the

Northwest Territories reminded us, in the Territories
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[O]ur annual per capita production of CO, from the combustion of fossil fuels was estimated at
26.1 tonnes, relatively high in comparison with southern Canada. This is primarily a reflection
of the distance between our communities, our long, cold winters, and our reliance on diesel
fuel to produce electricity...

Although our per capita production of greenhouse gases is high, our total contribution is
low.....[1]f a national carbon dioxide emission reduction target is established, we would like to
see options developed to determine what share of such a market would be the responsibility of

each jurisdiction.®

5.13 Ifthe North emits disproportionate amounts of CO, from diesel fuel, it avoids the urban
smog associated with nitrous oxide and other greenhouse gases in the Windsor-Quebec axis.
Less apparent, but perhaps even more important, are the potential problems arising from the
major differences in electricity generation across the country. Figure 15 summarizes the main
forms of electricity generation, by percentage of total gigawatt hours (GWH) generatedin 1986 in
each province and the territories.

5.14 The potential differences in impact of efforts to limit global warming on the individual
Canadians who are served by the electrical utilities is considerable. Newfoundland, Quebec,
Manitoba and British Columbia are all heavily reliant (>90% of electricity consumption) on
hydropower. Alberta generates over 90% of its electricity from coal, and Nova Scotia and
Saskatchewan are also heavily coal-dependent. New Brunswick (and therefore Prince Edward
Island which imports its electricity from New Brunswick) and Ontario depend on nuclear sources
to meet a substantial proportion of their electricity needs (more than half in Ontario in the near
future).

5.15 It is easy to see from Figure 15 why the prospects of strong policies to shift Canadian
energy use away from fossil fuels get a different reaction in different parts of the country, and it is
also easy to see that the issue could be a divisive one. As the president of TransAlta noted

[W]e are very concerned about talk of a carbon tax because it could fall disproportionately on
Alberta. .. We would think that taxes, if introduced, should be applied to all greenhouse gas
emissions and perhaps to waste from other energy forms as well, including perhaps even

spent uranium fuel, to keep the total social costs in front of utility managers.®

5.16 It is clear that, in regard to electricity generation, a carbon tax would indeed fall
disproportionately on Alberta, and on the other provinces that rely heavily on coal as a source of
electricity. How is this dilemma to be resolved equitably? TransAlta’s recommended approach,
a much more enlightened one than we heard from other fossil fuel users in similar positions, put
heavy stress on technical methods, butalso envisages tradeable emission permits and emission
taxes.

5.17 Another regional contrast that needs to be considered in developing global emission
policies is that between Alberta and Nova Scotia. Both are heavily coal-dependent in electricity
generation, but whereas electric residential heating is common in Nova Scotia, it scarcely exists
in Alberta.10

5.18 The Committee is not in a position to evaluate the implications of these and other
regional contrasts for emissions reductions policy. We suspect indeed that many Canadians are
unaware that the contrasts are as great as they are. We note that “due recognition [of] the
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importance of regional differences” is one of four basic principles underlying the National Action
Strategy on Global Warming, 11 but it is not clear to us how this is reflected in the strategy itself.
The Committee recommends that a study of the regional implications of proposed greenhouse
gas limitation measures be included as a vital part of the National Action Strategy on Global
Warming. This does not, of course, mean that we recommend preservation of the status quo:
quite the opposite. It is evident, however, that some measures may be vital in one part of the
country and irrelevantin another. What is economically attractive may also have significant social
costs in certain parts of the country, and these costs need to be known.

D. CARBON TAXES, TRADEABLE EMISSION PERMITS, AND OTHER
REGULATORY MECHANISMS

5.19 Perhaps understandably, the evidence we heard on the subject of carbon taxes as a
means of reducing fossil-fuel emissions seemed more reactive, “knee-jerk”, than informed.
Several environmental organizations expressed themselves in favour; most larger users of fossil
fuel, such as TransAlta, were anxious to avoid the imposition of such taxes. The organizations
responsible for producing the Greenprint for Canada, forexample, agreed on arecommendation

That by 1991 the government introduce a national carbon tax on fossil fuels to raise up to $40
billion over 15 years to fund a national energy conservation program to reforest two million

acres of NSR lands and to complete the national parks system.?

5.20 We also heard two witnesses who, while endeavouring to be less dogmatic on whether
or not a carbon tax would be good or bad, nevertheless doubted that it would have the desired
effect. First, the witness from the Department of Finance:

We are somewhat sceptical about the use of the tax system. The history _of using the .ta.\x
system on the incentive side is that it has not always been very effective, and if you look a.t itin
terms of creating penalties, you want to choose very carefully where you put your penalties...

Let me give you an example of the sort of thing | am talking about. The IEA [International
Energy Association] did a study recently of a hypothetical carbon tax. Itis just a first cut, ...but
at a carbon tax equivalent to $8 a barrel of oil, which is a fairly significant rise, they found we
would reduce the growth in emissions in the OECD countries to the year 2005 only from 25%to
13%, so you do not get a great response to that particular message going through the price

system...

Let us assume there was an objective ofreducing CO, emissions. The question is, how doyou
go about it? The regional implications of trying to dramatically chan_ge our energy
consumption will be the same, whether you do it through taxation or regulation or any other

method....[I]t is not obvious that the tax system is the best way to do it.13

5.21 A rather similar view had been expressed earlier by an independent consultant, Mr.
Ralph Torrie.

One ofthe ideas for dealing with global warming is to puta taxon carbon-burning fuels. On. the

surface this would seem to make sense, but | have just finished a comprehensive analysis of

what has really happened to energy demand in Canada since the early 1970s. The central
finding ... is that the price impact on energy demand has been grossly over-estimated.
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It is understandable why it happened. Prices went up at the same time demand went down,
and that was enough for the economists to conclude there was a causal relationship...

[However] we estimated that somewhere between 40% and 50% of the improvement in
energy efficiency that took place in this country between 1973 and 1987 would have
happened anyway due to structural changes in the economy characteristic of all advanced
industrial economies....

Quite frankly, whether or not the money is raised by a carbon tax or another point on the GST
really is not going to affect the overall level of energy demand in this country very much. This
energy demand, per dollar of GDP, has dropped over 30% since 1973 and it is still going down,

and it is going down in all the industrial economies.’4

5.22 In our view the case for a carbon tax has not yet been proved, but neither has it been
disproved. In regard to the findings just quoted, it is not the overall level of energy demand that
needs to be affected to reduce greenhouse gas emission, what is needed is a shift in the forms of
energy used. The Committee would be against the imposition of a carbon tax (or similar device)
in the present state of knowledge of its potential direct and indirect effects. The Committee
believes that it would be worthwhile for Canada to acquire that knowledge, and to monitor
carefully the effects of such taxes in those countries that are imposing them.

5.23 The Committee takes a similar view of tradeable permits on greenhouse gas
emissions, such as those suggested by the TransAlta witness. In principle these represent
assets that can be used as a market-driven incentive to industrial firms, electricity utilities, and
other major emitters to reduce their emissions, and sell the unneeded portions of their permits.
Again we believe that this option merits serious study, especially as a potential way of reducing
the regional disparities in emission patterns that we have emphasized. The Committee regards it
as axiomatic that any permit system should provide for a declining total level of emissions over
time, consistent with the need to achieve substantial reductions from contemporary levels. The
Committee notes that, in the Green Plan, the federal government anticipates the introduction of
emissions trading as a means of reducing urban smog.®> We think this will be a valuable and
relevant pilot for the possible use of such permits in regard to greenhouse gas emission
limitations.

5.24 More broadly, it seems evident to the Committee that the time is ripe for some new
thinking, and especially some new Canadian thinking, on novel mechanisms to achieve the
emission reduction targets that we seek. Some of these will be technical, others will involve
taxation, regulation, incentives, and the like. There is much we can learn from other countries,
and especially the innovations taking place in United States energy supply and demand
management. But, as we have endeavoured to show, the Canadian situation is distinctive, and
more specific attention to the Canadian situation seems to be needed.

E. ALTERNATIVE ENERGY TECHNOLOGIES

5.25 Through many months of hearings, members of the Committee gained an
acquaintance with alternative energy technologies, and consequently the possible shape of
Canada’s energy future, that we value highly. We recommend the minutes of the evidence
presented to us to all those who share our concern for our energy future, and who have a desire
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to see Canada move into a sustainable development pattern. We heard from experts on
hydrogen, fast-growing trees, fuel cells, integrated gasification combined cycle systems, and
several others. Our witnesses communicated their enthusiasm as well as their expert

knowledge, and we are grateful.

5.26 However, as with regional issues and carbon taxes, the Committee cannot make a
judgement as to the efficacy of these systems or their long-term prospects. In most cases, we
believe that no one is able to make that type of judgement, since the technologies are still in the
development stage and their economic and social implications have scarcely been examined. In
this respect they differ substantially from the methods of improving energy efficiency and
conservation that we believe will dominate the 1990s. The next decade will be crucial in bringing
these systems and technologies to the stage where they can make a significant contribution to
meeting Canada’s energy needs. We will need them very quickly if atmospheric greenhouse gas
concentrations are to be stabilised by the middle of the next century; many people would say that
their introduction is already overdue. In reiterating both the recommendation in para. 5.10 and
the following one, we have these alternative energy technologies particularly in mind:

5.27 The Committee recommends that the federal government introduce a major
research, development and demonstration program with its objective being the
commercial development of transportation fuels and systems that result in the
lowest economically and technically feasible emissions of greenhouse gases.

(Interim recommendation no. 11)

F.  GREENHOUSE GASES AND NUCLEAR ENERGY

5.28 Although nuclear power represents a major source of electricity for a large number of
Canadians, its future expansion, in both Canada and the world, is uncertain, and it arouses
strong passions, both pro and con, among many members of the public. These differences of

view exist also within the Committee.

5.29 The Committee recognizes that energy conservation is the most rewarding strategy to

reduce greenhouse gas emissions for the near-term future, and must represent the first line of
attack. It is clear that in limiting or reducing emissions between now and the end of the century,

nuclear power will have little role to play. To quote Prof. Robinson once more:

[I]f you want to spend a buck on reducing carbon dioxide emissions, and you do a
conservation supply curve, nuclear power is way up atthe expensive end ofthe options. It gets
relatively little carbon dioxide abatement per dollar spent. By spending all that money there,
you do not have that money to spend on the really cheap conservation that would be very

profitable in a financial sense and that would get you much larger amounts of efficiency.1®

My own view is that given scarce resources, what you should be spending your money on is
what is giving you the most bang for the buck. Right now, that is not any new supply source.
We could afford to divert all our marginal investment capital and energy onto the demand side
for some time to come, and we would be better off for it socially. That is not going to happen, of
course. We are not going to simply stop investing in energy supply, but we should at least
redirect as much as we can at the margin.... Whether in the end we have to go nuclear or not, |
think, is essentially a political question that will have to be faced, but we do not have to now.
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Global warming does not provide a rationale for a massive nuclear expansion. It provides a
rationale for a massive increase in efficiency, and then we can decide the nuclear case on its

own merits later.17

5.30 The question nevertheless arises as to whether increased use of nuclear energy
should be included as part of Canada’s longerterm strategy to reduce greenhouse gas
emissions after the turn of the century. This is a question that does not at present arise in most
other “like” countries; as we were told by our final witness, a Canadian who serves on the
International Energy Agency in Paris:

Canadais one of three countries in the OECD that still has a nuclear program. Itis probably the
only country that is proposing to go ahead and continue to build nuclear, along with
aggressive energy efficiency programs in the Canadian utilities....

The CANDU technology is excellent, and it is the only technology out there in the world other
than the American PWR system.18

5.31 A dispassionate view of the role of nuclear energy in global warming control was
provided by a witness with impeccable environmental credentials, Dr. James Bruce:

Instead of policies leading to ever more hydrocarbon use Canada must reduce energy
demand and must change fuels to use more renewables, more natural gas, and, yes, where
economically warranted, more nuclear...

Where the nuclear option looks to be a reasonable option from the economics of the situation,
then I think itis probably preferable from the point of view of the world’s atmosphere to building

a fossil fuel plant.!®

5.32 The costs of nuclear energy are still in dispute, as we were told by Mr. Haites:

There was an independent review done in Ontario that said the costs of nuclear, including the
environmental cost of disposal and decommissioning, are quite competitive with thermo
generation. Then, when you look at cost estimates produced in the States, they are three
times as high. Frankly, that puzzles me as a non-expert. | do not know what the resolution is

there.20

5.33 Other reservations about nuclear energy aside, when new energy supply must be
considered, nuclear energy may or may not prove to be much more expensive than alternative
fuels that can also reduce greenhouse gas emissions substantially. Some members of the
Committee believe that nuclear power will be essential in meeting the world’s future energy
needs while limiting emissions, and that Canada’s CANDU technology may have a major role.
Other Committee members endorse the view expressed by witnesses that nuclear power will
remain a high-cost mechanism for reducing greenhouse gas emissions.

5.34 Obvious questions still arise, in both national and international contexts, concerning
site safety and security, proliferation, and waste disposal at all stages, including
decommissioning of nuclear plants. If these concerns can be effectively addressed, in the
continuing development of the CANDU system, and if similar encouragement is given to
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alternative energy sources over the next decade, Canada will be then able to choose its future
forms of energy supply on an adequate basis of knowledge about the economic, environmental

and other criteria involved in the choice.
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CHAPTER 6

MONITORING PROGRESS AND
REVISING THE STRATEGY

6.1 Ourfinal chapter is brief but, the Committee believes, essential and important. Efforts
to reduce greenhouse gas emissions, such as those embodied in the National Action Strategy
on Global Warming, must be sustained over several decades. Priorities, and public and
governmental attention, are apt over time to move to other issues. We have the “lost decade” of
the 1980s as evidence of this in regard to energy conservation. Not merely is the present concern
over global warming likely to diminish, especially if initial efforts appear to be bearing fruit, the
strategies and options themselves will necessarily vary over time. In the Committee’s view, an
essential ingredient of success will be the existence of a continuing mechanism (or, preferably,
several mechanisms) for monitoring the progress that is made and the opportunities that will
arise for revising and improving the strategy for limiting greenhouse gas emissions.

6.2 To some extent this need has already been recognized and accepted by the federal
government. The Green Plan indicates that the Action Strategy will include the following:

e anannual report to Parliament on progress in meeting energy efficiency objectives
e publication of detailed information on Canadian energy consumption by end-use

® publication of a discussion paper in spring 1991 on the use of economic instruments to
achieve environmental objectives, including tax and emissions-trading options

e aninquiry into the environmental impact of electricity generation options
e annual reports on the state of the Canadian climate, beginning in 1991
® avolunteer network across the country to detect climate change, in place by 1996.1

6.3 The relevance of, and need for, these commitments should be evident from the
preceding chapters of our report. They do not, however, go far enough. It is not difficult, for
example, to envisage a situation in which, whatever political party is in power, the enthusiasm of
Environment Canada for an effective limitation strategy is not shared equally by other key
departments. It was with this in mind that we made, and now reiterate, two recommendations in
our interim report. The Committee believes that they have a wider relevance beyond the
immediate issue of global warming, as Canada endeavours to move to a sustainable
development path. Global warming is, however, by its diversity and enduring character an
excellent demonstration of the need for these recommendations.

6.4 The Committee recommends that the Minister of Environment have the

responsibility and authority to develop policies, programs and regulations that
span the full range of activities of the federal government, analogous to the
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Minister of Finance for financial and economic affairs, and that the Environment
Minister report to Parliament annually on the environmental impact of all federal
activities. (Interim recommendation no. 15.)

6.5 The Committee recommends that the Auditor General, working in
conjunction with the Departments of Environment and Finance, establish an
environmental audit function to assure that all federal departments and agencies
have implemented environmental assessment processes, and to monitor the
effectiveness of environmental programs. Specifically, the Auditor General
should monitor the progress of all federal departments and agencies in setting
and attaining targets for greenhouse gas emissions. (Interim recommendation no.
16)

6.6 The National Action Strategy on Global Warming is being developed on a
federal-provincial basis; it will depend for its success, however, on action by municipalities, by
the private sector, and by individuals, as well as by senior governments. Yet, more may be
needed. :

6.7 In order to develop a truly comprehensive response to global warming, a long-term
energy policy is needed as a framework for the wide array of necessary initiatives. The policy
would give priority to energy efficiency (from transportation to buildings to electricity generation
to agriculture to manufacturing and production), and to alternative or renewable energy sources.
In addition, such policy would provide a means of ensuring that all government actions and
policies — fiscal, taxation, regional development, forestry, foreign aid, trade, agriculture, etc. —
are coordinated towards the single goal of reducing the emission of greenhouse gases,
particularly CO,, and slowing the rate of global warming.

“But the threat to our world comes not only from tyrants and their tanks. It can be more
insidious though less visible. The danger of global warming is as yet unseen, but real enough
for us to make changes and sacrifices, so that we do not live at the expense of future
generations.”

— Margaret Thatcher, then Prime Minister of the United Kingdom,
Geneva, 6 November 1990.
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