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Report to the NRTEE on Cross Canada Climate Change Briefings ' " December 12, 1997

1. General overview
1.1. Background

There is a clear feeling that the climate change discussions in Canada have not engaged enough
of those who will be called upon to play a role in the follow up to Kyoto. There is also a sense
that a large number of people who know about the issue are not able to keep up with the flow of
information produced to support the international negotiations.

These briefing sessions were intended to provide a larger segment of decision makers and
members of the media with the information they would need to understand the Kyoto meeting
and the position Canada will be defending there. They were also intended to prepare these people
to play an active and informed role in the discussions and negotiations that will likely take place
in Canada after Kyoto. The emphasis was on credible, well presented information assembled by -
an arms length, independent and non advocacy organization. The briefing sessions were also

- designed to provide useful insight into the kind of information participants might find useful to
keep up to date in the post Kyoto period.

The main objectives of the Briefing Sessions were:

1. To provide a larger segment of the “decision makers community” with a clear and
objective picture of the climate change issue and how it is likely to affect Canada by
providing an overview of:

a. the science (scientific consensus; implications for Canada; nature of the remaining
uncertainties and of the debates within the scientific community)

b. the international negotiation processes and dynamics

c. Canada’s current position and how it was developed (including the interest groups
involved) with special reference to Provincial positions and their input to the
process

d. how different interest groups perceive the issue

e. future direction for Canada (how things are likely to evolve and how Canadians

can take part in the discussions to come)

2. To provide an overview of key sources of information and how to best stay abreast of this
complex issue as well as identifying information needs of participants;

3. To identify the key concerns or questions the participants have with regard to Canada’s
position and their possible participation in shaping it.

The sessions were intended for people who do not have advanced knowledge of the climate
change issue or who only have expert knowledge in one area and would like to have a better
sense of the “big picture”. They include people who are coming to the realization that the issue of
climate change is likely to affect them in one way or another and see the need for a credible,
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sHort,; well structuréd:introduction to the issue. The intent was to target a broad audience that
included:

* . Decision makers from business, non-governmental organizations (including professional

- organizations), provincial, regional and mumc1pa1 governments
= . Media representatives OO
. Environment Canada’s outreach partners

1.2..The Sessions

Three hundred and seventy five people registered representing a broad cross section of groups
affected by climate change issues. As a pilot project it was very successful and the feedback from
questionnaires will enable the CGCP to develop an even better product for awareness building
post-Kyoto. Many persons commented on the quality, fairness and breadth of the presentations
and the comprehensive briefing material that they were able to take away. The only major

- complaint was lack of adequate time for audience participation due to the large number of
speakers presenting during the day. Some participants indicated a desire to hear views contrary to
the generally accepted IPCC stance on the science and to have greater industry participation on
the program. Most of the negative comments were directed towards the federal and provincial
presenters who, through no fault of their own, were in the unenviable position of talking about -
positions on climate change that were not yet decided. [When planning the briefings we had
assumed that within one month of the Kyoto negotiations, a Canadian position would have been
available.]

..d.3. Our Partners

The success of the briefings can be largely attributed to the development of highly effective
partnerships at each location. Despite working at a distance all partnerships worked out well.
[See list of partners at the beginning of this report]. Partners were in a better position than the
CGCEP to approach local and regional experts and also to contact media and potential registrants.
As a result of working together the CGCP now has a network of partners in universities that are
all keen to work with us either alone or with others on some form of post-Kyoto awareness
building and debate of the resulting policy issues. We believe that these partnerships are
extemely valuable and should be encouraged as we move forward to implement the decisions at
Kyoto.

1.4. The Participants

The briefings were designed for those professionals who have a responsibility for, or an
emerging professional interest in climate change but who, due to other work pressures, have
difficulty keeping up to date with the breadth and complexity of climate change science,
economics and policy issues. To reach these people the CGCP in collaboration with its partners,
targeted industry groups, associations, academic institutes, municipalities and individuals.
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Initially, we considered that 40 participants at each location would be satisfactory. We actually
averaged 75 with a high of 91 and a low of 67. In Montreal and Halifax there was a L
predominance of government (provincial and federal) and “other” (mainly NGO and students)
over business registrants. However, in the other locations 50% of the registrants were from
business. Overall business participation was 38% of the registrants (low of 15% in Halifax and
high of 70% in Calgary), or about 30 at each location on average. Governient participants were,
for the most part, actively involved in climate change issues, as were those from NGO’s. We
were therefore satisfied that our target audiences were reached. All considered that climate
change was “very important” to them and their organization. It is clear that with the experience
we now have and the contacts that we have made, any post Kyoto briefings would hkely attract
greater participation. :

2. The Briefing Sessions
2.1. Calgary

About 70 people attended this session which was partnered with the McLeod Institute for = - «
Environmental Analysis and the Faculty of Environmental Design at the University of Calgary:

The morning session focused on Understanding Climate Change. Jim Bruce gave a concise
overview of the science based on the IPCC consensus and also gave a brief presentation later on
aspects of mitigation and the associated benefits. Regional impacts of climate change were =~
covered by James Byrne of the University of Lethbridge. His presentation was somewhat
academic and focused on his own research in the region with a perspective on global impacts.
The focus of the talk was sensitivity of agriculture to climate changes. Impacts and Adaptation to
Human Health were presented by Sheldon Roth who gave a balanced overview of possible
health threats under a regime of increased temperatures associated with climate change. The
morning session rounded out with a fascinating presentation by Peter Dickey of economic and”
social costs based in part on real life examples taken from TransAlta’s joint implementation
projects and from the world Resources Institute’s recent analysis of economic modeling issues:

In the afternoon, Doug Russell gave a comprehensive overview of the negotiating process to - -
date, some predictions for outcomes at Kyoto, a prescription for what needs to be done post-+-
Kyoto and some inside observations on the unproductive tensions in Canada that are hampering
progress towards an equitable outcome on moving forward to reduce greenhouse gases (GHG’s).
In particular, the development of policy “by press release” at environment and energy ministers’
meetings came in for particular criticism. o

Following this, the federal representative, Tim Goos gave a presentation on federal perspectives
on the Framework Convention. He was not able to outline a federal position for Kyoto since this
was yet to be announced. The Alberta representative, Brent Lakeman, presented Alberta’s
approach to the climate change issues that has been taken in federal-provincial discussions to
date. Both presentations had the effect of enlightening the audience on the immense federal-
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provincial divides that make consensus on complex issues difficult in Canada.

. The panel discussion, for the most part, did not generate the kind of audience response and

participation that we expected from the speakers who represented a variety of stakeholders.
Nonetheless, the session served to emphasize the different perspectives of different stakeholders.
Gary Webster from CAPP gave the perspective from the o1l and gas industry. Emphasizing that
this is a long term issue of 50 - 100 years, he stated that we should plan accordingly and see
Kyoto as one step in the process. He emphasized that the voluntary approach is an important tool
and that a Canadian plan should encompass flexible targets, credits for early action and improved
understanding of climate change science. He envisioned greater efficiencies in the future and
urged continued awareness, support and improvement of the voluntary challenge and registry
program. His presentation concluded with the observation that GHG emissions are related to
lifestyle and energy consumption and that everybody needs to understand how they contribute to
the problem and how they need to contribute to the solutions. Alan Wood of the Insurance
Bureau of Canada spoke from the perspective of property and casualty insurance. Losses have

" been mounting in recent years, some of which the insurance industry attributes to climate

changes, although much uncertainty prevails. For the insurance industry, regardless of the
uncertainties surrounding some of the science, precautionary actions are essential and one action

has been to create an Institute for Catastrophic Loss Reduction. Dan Smith of the Pembina

_ Institute felt that in Kyoto we needed to make sure that the emissions trends are changed, that a

strong signal is sent to consumers, investors and developing countries. He felt that the Kyoto

-outcome would be inadequate from an environmental perspective and that we would be back at
.the table again soon after. Beyond Kyoto, he indicated thatn Canada would need to strengthen

the voluntary challenge program and implement actions to take advantage of the economic
opportunities in reducing GHG emissions. Energy efficiency and renewable energy will be
important. Clearly, no single measure will do the job. A portfolio approach is essential for
success as is public education.

Questioning was generally subdued, polite, and non controversial. Much of the questioning
occurred in the breaks as industry members sought to get answers to questions on the science and
economics in a less exposed environment. The clear issue for industry was the uncertainty
surrounding what the federal government intends to do at Kyoto and beyond. Most identified the
need to know what course of action will be required so that they can plan accordingly and receive
credit for action. It was generally agreed that the debate had to move from a lose-lose situation to

. one where an equitable win-win scenario is worked out. Nobody mentioned the uncertainty of
'the science as a barrier to future action.

Media participation was considerable. In addition to the CBC National news crew with Eve
Savory, there were CBC local news crews from Calgary and Edmonton, CBC Radio news,
CHQR News and the Calgary Herald reporter who stayed all day. Many of the speakers were
interviewed.
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2.2. Vancouver

About 80 persons attended. Our partner was the Sustainable Development Research Institute of
UBC.

For the morning session Jim Bruce once again covered the science and mitigation aspects of
climate change.

Impacts were covered by Stewart Cohen who first focused on the large studies of the _
MacKenzie and St. Lawrence basins then went on to emphasize the potential impacts on B.C..
This presentation, although it included way too many slides for the time allotted, was
enthusiastically received because of the clarity of the talk and the convincing results from the
MacKenzie basin study.

Economic and social costs were presented by Michael Margolick. His presentation essentially

"summarized recent articles that he had prepared for the CERI Energy-Environment modelling -
Forum in Ottawa, October 15/16th and the Briefing Paper to Paul Martin “The Role of :
Government” published by the David Suzuki Foundation on September 29®, 1997. The
limitations of economic models was outlined, as were the barriers that have resulted in inaction
on Canada’s part to date to limit greenhouse gas emissions. One dramatic example from the past
that parallels today’s foot dragging in certain quarters is worth repeating. In 19® Century France,
when central sewers, garbage collection and clean water systems were being developed by a new
class of government administrators the property owners vehemently opposed them. They argued
that it would involve enormous cost, that many persons would lose their jobs (e.g night soil
operators) and it was an intrusion to bring pipes into their property. “Put in contemporary terms,
the market economy angrily and persistently opposed clean public water, sanitation and garbage
collection and improved public health because they appeared unprofitable enterprises which, in
addition, put limits on the individual’s freedom” (Quote provided by Margolick from Voltaire’s
Bastards, John Ralston Saul; Penguin Books, 1993, pp. 238-240). As Margolick stated, who
today would question the decision to have safe water and effective disposal of sewage and
garbage, or the economic and health benefits as a result?

Doug Russell’s presentation after lunch was identical to that in Calgary. The federal regional
Director General, Arthur Martell gave an overview of the general situation in Canada and the
principles on which a Canadian position would be made for Kyoto. This was essentially the same
presentation given in Calgary. The provincial representative, ADM Don Fast gave an excellent
presentation on BC’s position, the process leading up to it and how they were ready to set the
science debate aside and get on with serious action post-Kyoto. BC has engaged a wide variety
of players from the start through their “Greenhouse Gas Forum” which has led them to their
current position.

The panel lived up to its promise for spirited discussion with the presence of Michael Walker of
the Fraser Institute on the one hand and Jim Fulton of the Suzuki Foundation on the other with
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Robert Falls, ex West Coast Energy and now a consultant, in the middle.

Rsbert Falls provided an excellent overview of what needed to be done at Kyoto. First, he
believed that the current lack of leadership pre-Kyoto will give us problems at Kyoto and unless
fixed, will be a great barrier in advancing implementation post-Kyoto. He felt that a target of a
reasonable emissions reduction figure that would get us to below where we are now is what we
should strive for. He hoped we would explicitly support Joint Implementation and get non Annex
I countries on board through Joint Implementation projects. It would be helpful, in his opinion, if
Canada would “stop whining about being a northern country” and get on with positive action.
Post Kyoto, he felt that we would need to get accountabilities and infrastructure in place to assist
groups to move in a positive direction. There would be a great need to provide appropriate
resources to get full participation and to move quickly to bring dissenters on side. He emphasized
that this is a long term issue and a very serious challenge. Therefore a very serious national effort
1s required with a very clear position established by the federal government with the definite
threat to regulate if adequate progress is not made. He also made a plea that organizations such as
- the CGCP and similar organizations must be funded adequately if they were to be able to do the
independent and objective work that needed to be done post-Kyoto.

Michael Walker promoted the now familiar Fraser Institute view that government should stay
out of the way and allow individuals and business the freedom to choose their own paths. He
used the example of economic models that he had worked on with the Bank of Canada and other
organizations to question the validity of the climate change models. He stated that climate
modelers were “well meaning people” who must certainly “fudge the results” because they
believe that “the ends justify the means”. He referred to the Fraser Institute’s survey of the
scientific literature that led him to reject the “so called IPCC consensus” that climate change was
influenced by human activity. Only one scientist was quoted (repeatedly), - Sallie Baliunas, an
astrophysicist and Chair of the Science Advisory Board of the ultra conservative George. C.
Marshall Institute. Walker’s general conclusion was that action now will cause a global recession
and that we should wait at least 20 years, by which time the science would be more certain.

Jim Fulton began by taking aim at Walker’s presentation which he described as “disengenious
and false”. He then went on to urge significant leadership and a position that called for
significant reductions of greenhouse gases at Kyoto. He also urged a national effort to decide on
a blueprint to achieve the actions needed post Kyoto.

The following discussion was almost exclusively targeted towards the comments of Michael
Walker and was uniformly in condemnation of his presentation, especially from the economists
and other modelers in the audience. The balanced viewpoint presented by Robert Falls was lost
during this discussion, but notably remained in their minds, as indicated from the corridor talk
afterwards.

Apart from one film maker from the NFB, who will be producing a film on climate change, the
media were absent. Presumably, the UBC campus is too far away.
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2.3. Montreal

The briefing was held at the Université du Québec a Montreal and 65 people attended. Partners
were L’Institut des sciences de I’environnement, UQAM, and L’ Association de climatologie du
Québec. ’

Mare Lucotte opened the meeting and then went on to give an overview of the science of
climate change. Alain Viau gave an explanation of the various models used in climate change
and explained their limitations and strengths. Jacinthe Lacroix followed with a useful
presentation on the impacts as they pertained to Quebec, drawing from various regional studies
and focusing mainly on extreme events. Maryse Labriel outlined studies conducted on the
contribution of the transportation industry in Quebec which contributes over 40% of the
province’s greenhouse gas emissions. Her main focus was on GHG reduction strategies. Philip .
Waaub explained how the MARKAL model has been used in Quebec and Luc Gagnon
surveyed other socio-economic studies in Canada. Everyone was ready for lunch after this

" Intensive menu of studies and reports had been presented!

The afternoon session also saw a change from other briefings in that the International aspects
normally covered by Doug Russell were covered by Sory Ibrahim Diabaté who covered the
international negotiating process up to Kyoto and the various positions of the negotiating blocs -
and by Claude Lefrancois who covered the national scene and how Canada has been performing
and is likely to perform in relation to other countries in reducing its greenhouse gases.

The standard presentation of the federal perspective was presented by Albin Tremblay. This
presentation elicited little comment but was generally well received.

The position of the Quebec government that was at that very moment being tabled in Regina was
outlined by Jean Rivet. This position elicited a number of questions, predictably centering
around whether other provinces would be willing to agree to Quebec’s ambitious targets. It was
clear that Quebec felt that its targets were achievable and therefore it was in a position to take the
moral high ground in Regina. [NOTE: We now know the result of the Regina meeting whereby
the agreement was significantly less than Quebec’s position, resulting-in Quebec’s decision not
to sign the Regina accord].

The panel discussion moderated by Jean Pierre Revéret provided a useful discussion of what
might be done at Kyoto and beyond. Manuel Dussault took the conservative position, citing
economic instability and special circumstances to justify a go slow approach. Joanne Lalumiére
spoke about the positive actions that Quebec Hydro has taken to reduce GHG’s. Jean-Francois
Lefebvre outlined numerous areas where it was economically reasonable to move ahead with
measures for GHG reductions. Finally, Steven Guilbeault argued why Canada needs to take
leadership on this issue and move the agenda ahead with some conviction in the post Kyoto
years.
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- This was a very full agenda and the registrants were interested to the end. Discussion was most
lively in the breaks since there was little time for questions from the floor due to the large
number of speakers.

2.4. Toronto

This briefing was held in the Senate chamber at York University with 67 people attending. Our
partner was the York Centre for Applied Sustainability in the Faculty of Environmental Studies.
Peter Victor, Dean of the Faculty of Environmental Studies and CGCP Board member opened
the meeting with a Climate Change clock challenge. Based on the “one hour to midnight” nuclear
armageddon clock, the audience was asked to note the time according to their perception of the
potential severity of the climate change issue then to reset the time at the end of the session. An
analysis would then be done to see whether the audience’s perceptions had changed.

Science and mitigation were once again covered by Jim Bruce in similar fashion as before.

- Questions came up about the satellite data that showed apparent cooling rather than warming.
The questioner was referred to the “myths” section of the briefing book. Stephen Strauss of the
Globe and Mail asked a deliberately provocative question - “who was the IPCC and why should
one believe them?” An appropriate answer was given by Jim Bruce.

Linda Mortsch gave an overview of impacts and possible adaptations from the regional
perspective using the Ontario report of the Canada Country Study as a basis. She indicated that
water resources issues are likely to be the lynch pin for climate change in Ontario.

Eric Haites covered the economic and social costs segment and reinforced the IPCC conclusions
that it is economically feasible to address climate change issues. Emissions trading offers the
possibility of reducing by up to 50% the costs of stabilizing emissions at 1990 levels by 2010.
Costs to the economy are not likely to be excessive with a prudently chosen portfolio of
measures. Since the GDP is forecast to increase by over 30% to 2010, a cost of 2% of GDP
would not seriously affect Canadians’ lifestyle in the long run.

Brian Emmett, the Commissioner for the Environment and Sustainable Development gave a
lunch time speech that focused on international environmental issues. He gave Canada a failing
grade since over 70% of such agreements had not been lived up to. His office is about to release
- a study on how well Canada has dealt with the ozone issue and the climate change issues. He will
~ also be looking at other international environmental agreements and reporting on these at a later
date. A major point was the need for leadership to be shown by governments rather than the
constant bickering that is the rule rather than the exception in Canada.

Doug Russell, with the agreement from the Regina JMM meeting in hand in the form of yet
another press release, was able to postulate further on his contention that policy is by press

release on the climate change issue. Once again, the press release was less that clear on what
actually would be done in the form of positive action to address the issues. He reiterated that
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tough decisions had to be made on regional and sectoral targets for Canada post Kyoto and that it
would need the “best and the brightest” to roll up their sleeves in a non-threatening and arms
length forum to come to grips with a plan of action for the future. To be successful required:

> political will and strong leadership

accountability with a fair and equitable sharing of the burden

flexibility for different players to meet the targets

the vision to exploit opportunities

Yy v v

Rick Findlay presented the standard federal presentation of “Perspectives on climate change”.
He was able at this meeting to present the results from the JMM at Regina but was not able to
offer any inside interpretation of what it might mean with regard to a federal negotiating position
at Kyoto. He felt that the key issues at Kyoto might be: flexibility; a multi-year approach;
banking and borrowing emissions; and differentiation based on national circumstances.

Rick Jennings followed with a presentation on Ontario’s position on climate change. Ontario’s

- bottom line is that the USA must ratify the Kyoto agreement if Ontario is to sign on to the
Canadian position. He cited the trade relationships with the USA as the major reason for this. He
cited Ontario as one of the major players in Canada with 40% of the population and 30% of the
emissions (just behind Alberta) and forecast to rise considerably. Questioners were somewhat
severe in asking if Ontario is such a major player, where is its blueprint for action and why aren’t
they getting on with the job and showing leadership? In general, the questions pointed to the lack
of credibility of Ontario in the debate so far.

The panel session was reasonably lively with Ken Ogilvie of Pollution Probe, Angus Ross of
Sorema and Jim Hughes of Imperial Oil presenting.

Ken Ogilvie stated that to get anywhere near the target that came out of Regina would require
strong policy measures so we had better start right away. The problem as he sees 1t is that we
have been operating on two disturbing principles:

1. The “you go first” principle and

2. The “don’t hurry” principle
To implement post-Kyoto, Ogilvie suggested a large list of measures that could be taken on the
urban setting and the need to integrate other issues such as smog, toxics and acidifying
emissions. He felt that transition support would be needed to push certain technologies and to
change behaviour. Public education was emphasized, focusing on the risks of climate change, the
costs of inaction and the benefits of action. He also emphasized the critical need for integrated
research and for a far greater analytical capacity in Canada.

Angus Ross gave an impassioned presentation on the perspectives of the insurance industry
concerning climate change and some of the initiatives that the industry is taking to counteract the
perceived threats. For post-Kyoto he recommended better building codes to give safer cities,
preparing the communities to be more aware of climate impacts and to target research on areas of
greatest vulnerabilities.
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Jim Hughes reduced the issue to one of risk management and balancing the risks. In terms of

Kyoto and beyond he suggested that Canada should:

Avoid a rush to judgement

Recognize that stabilizing or reducing CO2 emissions sacrifices economic growth

Ensure equitable sharing of the economic burden

Promote voluntary, cost effective measures

Insist on developing country participation

Realize that the climate change debate is about trade, economics, competitiveness, living

standards, jobs and social expectations

Have a long term flexible approach

Encourage flexible solutions for individual countries

9. Make no new commitments without an analysis of the consequences and through public
debate

10. If the Kyoto agreement is not in Canada’s interest it should be prepared not to sign

S

© N

- A number of persons questioned Hughes on the models used to base his conclusions indicating
that his was a case of using the worst case scenario with no acknowledgment of additional
benefits from action on greenhouse gas reduction.

Peter Victor closed the session with an analysis of the Climate Clock which had moved closer to
midnight as a result of the revised views of the participants.

The major message in his view was that we had better wake up in Canada on the policy side and
that each one of us has to answer serious questions at a personal level as to what action we are
prepared to take.

2.5. Halifax

Over 90 people attended this briefing which was organized with our partner, the School for
Resource and Environmental Studies at Dalhousie University.

The briefing was opened by the President of the University, Dr. Tom Traves.

Des O’Neil then took over as Chair for the day and introduced the moming session to the more
that 90 registrants.

The science overview, mitigation and social and economic costs presentations were delivered by
Jim Bruce and Doug Russell and covered essentially the same ground as in previous sessions.
Jim Abraham covered the impacts segment, using the Atlantic Region part of the Canada
Country Study as his material. The legal framework for the Climate Change Convention was
explained by David VanderZwaag. His thesis was:

1. that the Convention really provides “no law at all” since it is only a framework agreement as
yet and provides no hard law.
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2. That it is “a legal lotto to Kyoto”’because of the frailty of the Berlin Mandate and the
uncertainty of what the developing country responsibilities will be beyond 2000.

3. That it will be “a long haul to Montreal™i.e to get an agreement as good as the Montreal
Protocol because of the greater uncertainty of the science; the human fear factor is less; there are
more contributors to the problem; there are greater socio-economic impacts for certain sectors;
and the Montreal Protocol did not need consensus to make amendments but rather a 2/3 majority.

The afternoon session began with Doug Russell’s presentation which, as usual was received with
great interest and prompted lots of questions on the negotiating process and how decisions are
made. Garth Bangay delivered the standard federal perspective and it was well received.
Creighton Brisco provided some detail on what Nova Scotia is doing to curb some emissions
but cautioned, as did most other provincial representatives, that achieving reduced emissions was
going to be extremely difficult.

The panel discussion started with Dave Brickman who focused on well known energy saving
"measures to reduce GHG’s.

Owen Hertzman felt that we should focus on the individual and enable them to change their
behaviour through governmental incentives. At Kyoto he believed that we should make clear to
our trading partners that we would not abrogate our responsibilities post Kyoto, that we should
take the moral high ground and that the delegation should be aware of Canadians’ deep concern
for the environment and therefore to represent us accordingly and not represent only powerful
minority interests.

Osmundo Betancourt began by casting doubt on the reliability of the science, indicating that
different interpretations of the science have been offered depending on who was presenting the
science. However, he agreed that fuel use must be used responsibly. He believed though, that
fiscal incentives were needed for both developers of energy and users. He felt that the real
commitment at Kyoto should be to deal with the issue of wastage of energy.

A number of general questions were posed. One statement by Tony Charles of St. Mary’s
University should be noted. He stated “The lack of leadership on the climate change issue in
Canada is an embarrassment.” He asked “why do we not say that we are embarrassed and
commit to lead rather than follow, as we clearly are doing now?”

The question of lack of leadership came up frequently in corridor discussion and is clearly an
1ssue that needs to be addressed post Kyoto.

3. Analysis of the Questionnaire

The questionnaire (see section 6) was used to determine, insofar as possible, how well we
achieved our three main objectives.
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3.1. General comments received

A number of people, while wanting to keep the balance of the day, would have liked the
opportunity to have a discussion of the fact that there were still skeptics and how this is dealt
with in finding a balance. To this end, it was clear that we could have included more industry
representation for speakers with a module in the'morning session on contrary views and how the
IPCC consensus dealt with these views. It should be noted, however, that a section in the briefing
materials provided to each registrant dealt with many of these issues.

Another suggestion was to include a private sector innovator to challenge the group on what
could be done to reduce GHG’s and make money. Also, there was a request to include more on
the economic instruments for reducing GHG emissions. Participation from local groups on what
can and has been done locally was also asked for, in particular municipalities and local
environmental initiatives.

" Since all impacts of climate change are not necessarily bad, it was suggested that a module on the
positive side of the impacts would be useful.

It was suggested that the general public ought to be encouraged to participate, perhaps through a
free evening session planned to increase public awareness and buy in. '

Less extreme speakers, it was suggested, would provide better balance and a statement of bias
from each speaker at the start would help the audience in understanding the context of the
discourse.

It was also suggested that a greater selection of participants could have been attracted by
advertizing through companies and Internet user groups.

We believe that these comments and many others included in the questionnaire responses are
valuable and will assist as we plan other events of a similar nature.

3.2. Objective 1: Providing an objective picture of the climate change issue

Some of the above comments suggest that we could have improved the briefing slightly to give a
more complete overview, and we agree. Time, however is a factor in trying to be totally
comprehensive. Judging from the majority of the responses to questions 1 through 4 on the
questionnaire, we believe that our purpose was achieved as well as could be expected with such a
diversity of backgrounds in the audiences.

Those responding had a moderate to good understanding of climate change issues overall and
came away from the sessions better informed. Most felt that they had learned more of the science
and impacts of climate change. Little was learned of the federal or provincial positions with the
exception of Quebec and Nova Scotia who had the fortune to present after the Regina meeting of
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ministers. The panel discussions were moderately successful in giving the audience an
appreciation of the perceptions of various interest groups and what they believed Canada should
do beyond Kyoto, but this could have been better crafted to achieve the objective.

The most consistent positive response was to the national and international negotiating positions,
how they were developed and what the likely outcomes would be. This segment was clearly
provided considerable insight for people and contributed much to understanding the process pre
Kyoto.

3.3. Objective 2: Providing an overview of key information sources and how to keep up to date

The briefing book was welcomed by most people. Some would have preferred to receive it ahead
of the session but this would be difficult to do logistically.

Many people were interested in receiving climate change information regularly, mostly by e-mail
" or the Web and would be prepared to pay a reasonable fee for this service. However, most are
unwilling to pay for information on the Web since, for some reason they believe it costs nothing
to mount this information! Information is gathered at present mostly through industry association
sources, government publications, newspapers, professional journals, various commercial
newsletters and the Web.

A limited number of people felt that their organizations would welcome a briefing tailored to
their sector. This will need to be explored further in order to determine whether customized
briefings would be economically viable.

3.4. Objective 3: Identifying key concerns with Canada’s position at Kyoto

This objective was not reached because there was no position to discuss at the briefings.
However, the fact that Canada was so late in arriving at a position was cause for considerable
discussion and concern in informal meetings during and after the sessions. So, the lack of a
position was in some way useful in raising awareness among the registrants of the great
difficulties surrounding the Kyoto negotiations.
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4. List of registrants

Note that the total number of participants indicated in the summary table below is slightly greater
than the number included in the lists due to unknown addresses, and last minute drop-in
participants who did not provide any other information. Speakers, staff, or local assistants are

not included in the lists.

REGION TOTAL NUMBER SECTORAL BREAKDOWN
OF PARTICIPANTS BUSINESS GOVERNMENT OTHER

CALGARY 70 54% 16% 30%
VANCOUVER 82 49% 15% 36%
MONTREAL 65 26% 35% 39%
TORONTO 67 47% 21% 32%
HALIFAX 91 15% 27% 58%

TOTAL 375 - - -
AVERAGE - 38% 23% 39%

4.1. Calgary participants

Kathy Acheson Walter Andreeff

Alberta Environmental Protection U. of Calgary Eco-Club

11th Floor, 9915-108 St University of Calgary

Edmonton AB 3205 Burroughs Manor NE Calgary
Tel: (403) 427-2074 Fax: (403) 422-5136 Calgary AB

Email: kacheson@env.gov.ab Tel: 403 285-8007 Fax:

Email: wandreef@cal.cybersurf.net
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Mike J. Apps

Canada Forestry Service

NRCan

5320-122 Street

Edmonton, AB T6H 3S5

Tel: 403 435-7305 Fax: 403 435-7359
Email: MAPPS@NOFC.FORESTRY.CA

Karla Berg

Andersen Exploration Ltd.

1600, 324 8th Ave. SW

Calgary AB

Tel: (403) 232-7077 Fax: (403) 232-7407
Email: bergk@andsn.com

- Jack Century

J.R. Century Petroleum Consultants Ltd.
92 Colleen Cres. SW

Calgary AB T2V 2R3

Tel: 403 252-2161 Fax: 403 255-6947
Email:

Gillian Crowley

Clarion Communications

141 Scenic Park PI NW

Calgary AB

Tel: (403) 239-8621 Fax: (403) 239-3847
Email: gcrowley@telusplanet.net

Andrea Currie

Energy Pathways Inc.

315-10th Ave SE, #305

Calgary AB T2G 0W1

Tel: 403 233-7667 Fax: 403 233-7853

. Email: onsite.calgary@epi.ca

Carolyn Dahl Rees

TransAlta Utilities Corporation
T1-803, 110-12 Ave. SW

Calgary AB T2P 2M1

Tel: 403 267-2563 Fax: 403 267-3734
Email:

Sarah Dantzer

Rigel Oil & Gas Ltd.

1900, 255 5th Ave SW

Calgary AB T2P 3G6

Tel: 403 267-1383 Fax: 403 267-3172
Email: sdantzer@rigelenergy.com

Judith Dwarkin

Canadian Energy Research Institute
150, 3512-33 St. NW

Calgary AB T2L 2A6

Tel: 403 220-2377 Fax: 403 284-4181
Email: ceri@ceri.ca
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Peter Dzikowski

Food and Rural Development

Alberta Agriculture

206-7000 113 Street NW

Edmonton, AB T6H 5T6

Tel: 403 427 3594 Fax: 403 422 0474
Email: peter.dzikowski@agric.gov.ab.ca

Ernie A. Flores

Brown & Root

PO Box 5588, Stn South, 3300-76 Ave.
Edmonton AB T6E 6P8

Tel: 403 468-1341 Fax: 403 469-0827
Email:

. Dave Hill

Eastern Irrigation District

PO Box 8, 550 Industrial Road

Brooks AB T1R 1B2

Tel: 403 362-1400 Fax: 403 362-6206
Email:

Stephen Hill

Fac. of Environmental Design
University of Calgary

219 9A StNW

Calgary AB

Tel: 403 270-2970 Fax: 403 284-4391
Email: hills@acs.ucalgary

E.H. (Ted) Hogg

Northwest Region/Canada Forestry Service
NRCan

5320-122 St.

Edmonton, AB T6H 3S5

Tel: 403 435-7225 Fax: 403 435-7359
Email: L

Bill Howard

Environment Canada

4999-98 Avenue

Edmonton AB T6B 2X3

Tel: 403 951-8862 Fax: 403 495-2444
Email:

Bill Hume

National Energy Board

311 6th Ave SW

Calgary AB T2P 3H2

Tel: 403 299-3925 Fax: 403 292-5876
Email: HUMEBILL@NEB.GC.CA

Richard M. Hyndman
CAPP

Tel: (403) 267-1168 Fax:
Email:

Allan Jones

Allan Jones & Associates

2363 Sinclair Circle

Burlington ON L7P 3Cl1

Tel: 905 335-5643 Fax: 905 335-3716
Email: ajones1@msn.com
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Dan Kane

AMOCO Canada Petroleum Co. Ltd.
11103, 240-4th Ave SW

Calgary AB T2P 3P4

Tel: 403 233-1945 Fax: 403 233-1476

- Email:

Simon Knight

Alberta Environmental Protection

9915 108 St.

Calgary AB T5K 2G8

Tel: (403) 427-2231 Fax: (403) 422-5136
Email: sknight@env.gov.ab.ca

Ronald Kruhlak

.Environmental Law Centre

c¢/0 McLennan Ross, 600 West Chambers
PO Box 12040

Edmonton, AB T6J 31.2

Tel: 403 482-9226 Fax: 403 482-9100
Email: rkruhlak@mross.com

Dennis Langen

Safety & Environment

Interprovincial Pipe Line Inc.

PO Box 398, 10201 Jasper Avenue
Edmonton AB T5J 2J9

Tel: 403 420-8765 Fax: 403 420-8253
Email: dennis.langen@iplenergy.com

Donald Lemmen

Geological Survery of Canada
3303-33rd Street NW

Calgary, AB T2L 2A7

Tel: 403 292-7184 Fax: 403 292-7034
Email: dlemmen@gsc.nrcan.ge.ca

David Luff

Canadian Association of Petroleum
Producers

350-7 Avenue SW, 2100

Calgary AB T2P 3N9

Tel: 403 267-1100 Fax: 403 266-3261
Email: luff@capp.ca

Joe Lukacs

CETAC-WEST

715-5th Ave. SW, Suite 420

Calgary AB T2P 2X6

Tel: 403 777-9595 Fax: 403 777-9599
Email:

T.J. McCann

T.J. McCann and Associates Ltd.

1115, 101-6 Ave SW

Calgary AB T2P 3P4

Tel: 403 237-0929 Fax: 403 290-1637
Email: mcca@worldweb.com
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Sandra McDonald

Canadian Western Natural Gas Ltd.
909-11 Avenue SW

Calgary AB

Tel: 403 245-7831 Fax: 403 245-7698
Email: -

Sean McGinn

Agriculture and Agri-Food Canada

PO Box 3000

Lethbridge AB T1J 4B1

Tel: 403 317-2225 Fax: 403 382-3156
Email: McGinn@em.agr.ca

Dorothy McKellar

- Petroleum Communication Foundation
214, 311-6th Avenue SW

Calgary AB T2P 3H2

Tel: 403 264-6064 Fax: 403 237-6286
Email: pcomm@pcf.ab.ca

Shwan McKeown

Golder Associates

10th Floor, 940 6th Ave SW

Calgary AB

Tel: (403) 299-4604 Fax: (403) 299-5606
Email: smckeown@golder.com

Gary Millard

University of Calgary

9 Dalton Bay NW

Calgary AB

Tel: 403 247-0522 Fax: none
Email: ggmillar@ucs.ucalgary.ca

James P. Morrison

Daishowa-Marubeni Int'l Ltd.

1530, Midland Walwyn Tower, Edmonton
Ctre, 10205-101 St

Edmonton AB

Tel: 403 425-9122 Fax: 403 426-7206
Email:

Madeleine Oldershaw

Green Alternatives Institute of Alberta

5427 Bannerman Dr. NW

Calgary AB T2L 1W1

Tel: 403 282-4788 Fax: 403 289-1465
Email: molders@freenet.calgary.ab.ca

Rob Owens

Foothills Pipelines Ltd.

3100-707 8th Avenue SW

Calgary AB T2P 3W8

Tel: 403 294-4111 Fax: 403 294-4174
Email:
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Derek Petersen

Parks Canada

Box 99

Field, BC V0A 1GO

Tel: (250) 343-6324 Fax: (250) 343-6758
Email: derek petersen@pch.gc.ca

Edward A. Pittman
University of Calgary

803, 535-13th Ave SW
Calgary AB 403 261-7645
Tel: Fax:

Email:

Hermien Pluimers

- TransAlta

PO Box 1900, Stn M, 110-12th Ave SW
Calgary AB T2P 2M1

Tel: 403 267-2059 Fax: 403 267-4902
Email: hermien_ pluimers@transalta.com

Maureen Popowich

Mount Royal College

79 Lincoln Way SW

Calgary AB

Tel: 403 242-7641 Fax: 403 240-6668
Email:

Terry Poulton

Geological Survey of Canada
3303-33rd St. N.W.

Calgary, AB T2L 2A7

Tel: 403 292-7096 Fax: 403 292-6014
Email:

Rupa Pradham

Civil Engineering

University of Calgary

Tel: (403) 220-6190 Fax: (403) 282-7026
Email:

David Reynolds

City of Calgary

PO Box 2100, Stn M

Calgary AB

Tel: 403 268-8050 Fax: 403 268-1529
Email: dreynold@gov.calgary.ab.ca

Monique Ross

Cdn Institute of Resources Law

Rm 3330PF-B, U. of Calgary

Calgary AB T2N INY

Tel: 403 220-3200 Fax: 403 282-6182
Email:

Ken Sato

National Energy Board

311 6th Ave. SW

Calgary AB T2P 3H2

Tel: (403) 299-3675 Fax: (403) 292-4192
Email:

Basil Seaton
Tel: 403 852-4152 Fax:
Email:
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Basil Seaton

Jasper Environmental Association
PO Box 2164

Jasper AB TOE 1EO

Tel: 403 852-4152 Fax: same
Email:

Sid Selirio

Agriculture Financial Services Corporation
5718-56 Avenue

Lacombe AB T4L 1Bl

Tel: 403 782-8234 Fax: 403 782-5650
Email: sid.selirio@gov.ab.ca

Claire Serdula

. Conor Pacific Environmental Technologies
Inc.

1600, 555-4th Avenue SW

Calgary AB T2P 3E7

Tel: 403 750-9353 Fax: 403 237-7634
Email: claire_serdula@bovar.com

Judy Sprigings

Energy Pathways Inc.

315-10th Ave SE, #305

Calgary AB T2G 0W1

Tel: 403 233-7667 Fax: 403 233-7853
Email: onsite.calgary@epi.ca

Kathy Strong-Duffin

City of Calgary

PO Box 2100, Stn M

Calgary AB T2P 2M5

Tel: 403 268-4603 Fax: 403 268-1529
Email: kstrong@gov.calgary.ab.ca

Mary Tibbo

Mount Royal College

79 Lincoln Way SW

Calgary AB

Tel: 403 242-7641 Fax: 403 240-6668
Email:

Daryl Walz

Fac. of Environment

University of Calgary

116 Winchester Cr. SW

Calgary AB

Tel: 403 246-8025 Fax: 403 289-6205
Email: dwalz@cvds.ucalgary.ca

Sheldon Wamboldt

Shell Canada

400 4th Ave SW

Calgary AB

Tel: 403 691-4080 Fax: 403 691-3321
Email:
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James M. White

Geological Survey of Canada

Natural Resources Canada

3303-33rd St. NW

Calgary, AB T2L 2A7

Tel: 403 292-7085 Fax: 403 292-6014
Email: white@gsc.ﬁrcén.gc.ca

C.G. (Chris) Wilks

Imperial Oil Resources Ltd.

PO Box 2480 Stn 'M', 237-4th Avenue SW
Calgary AB T2P 3M9

Tel: 403 237-2713 Fax: 403 232-5861
Email:

. Virginia Wittrock

Saskatchewan Research Council

15 Innovation Blvd.

Saskatoon SK

Tel: 306 933-8122 Fax: 306 933-7817
Email: wittrock@src.sk.ca

Akinremi Wole

Agriculture and Agri-Food Canada

PO Box 3000

Lethbridge AB T1J 4V

Tel: 403 327-4561 Fax: 403 382-3156
Email: akinremi@em.agr.ca

Albert van Roodselaar

Environmental Affairs

DMI

Bag 2200

Peace River AB T8S 1V4

Tel: 403 624-7090 Fax: 403 624-7086
Email: avanrood@telusplanet.net

Page 21



Report to the NRTEE on Cross Canada Climate Change Briefings

December 12, 1997

4.2. Vancouver participants

Alison Bailie

School of Resource & Envir. Mgmt
Simon Fraser University

Bumaby BC V5A 1S6

Tel: 604 291-3068 Fax: 604 291-4968
Email: bailie@sfu.ca

Olga A. Barrat

Barrat and Associates

207, 1425 Marine Drive

West Vancouver, BC V7T 1B9

Tel: 604 922-4061 Fax: 604 987-3394
Email:

Warren Bell
Min. of Employment & Investment
PO Box 9327, Stn Prov. Govt
Vancouver BC
Tel: 250 952-0244 Fax: 250 952-0501
Email:

Jodi Browne

Environment Canada

Suite 700-1300 W 73rd Ave
Vancouver BC

Tel: 604 664-9380 Fax: 604 664-9126
Email: jodi.browne@ec.gc.ca

Dick Bryan

Energy & Environment

Council of Forest Industries

1200-555 Burrard Street

Vancouver, BC V7X 187

Tel: 604 891-1268 Fax: 604 687-4930
Email:

Ivan Bulic

Society Promoting Environmental
Conservation

2150 Maple St.

Vancouver BC :
Tel: (604) 736-7732 Fax: (604) 736-7115
Email:

David Cadman
SPEC
Vancouver BC
Tel: Fax:
Email:

Robert B. Caton

Environmental Management

Alchemy Consulting Inc.

222-1628 West First

Vancouver, BC V6] 1Gl1

Tel: 604 730-5688 Fax: 604 730-2915
Email:
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Ellen Chesney

British Columbia Automobile Association

4567 Canada Way

Burnaby BC V5G 4T1

Tel: 604 268-5340 Fax: 604 268-5560
Email: ellen.chesney@bcaa.bc.ca

Rod Dobell

School of Public Administration
University of Victoria

Victoria, BC V8W 2Y2

Tel: 205 721-6116 Fax: 205 721-8849
Email: rdobell@hsd.uvic.ca

Michael P. Doherty

. The British Columbia Public Interest
Advocacy Centre
815-815 West Hastings Street
Vancouver BC V6C 1B4
Tel: 604 687-3063 Fax: 604 682-7896
Email: bepiac@bcepiac.com

Aldyen Donnelly

Greenhouse Emissions Consortium
(GEMCo)

Suite 101, 1965 West 4th Ave
Vancouver BC V6] 1M8

Tel: 604 878-3658 Fax: 604 731-3382
Email: aldyen@mindlink.bc.ca

Reg Dunkley

Environment Canada

120-1200 W 73rd Ave

Vancouver BC V6P 6H9

Tel: 604 664-9065 Fax: 604 664-9066
Email: reg.dunkley@ec.gc.ca

D.H. Ellis

BC Gas Utility Ltd.

1111 West Georgia Street

Vancouver BC V6E 4M4

Tel: 604 443-6319 Fax: 604 443-6552
Email:

Manon Faucher

AES

University of British Columbia
B5-2202 Main Mall

Vancouver BC V6T 1724

Tel: 604 822-9283 Fax: 604 822-9191
Email: faucher@ocgy.ubc.ca

Ted Ferguson

David Suzuki Foundation

219-2211 West 4th Avenue

Vancouver BC

Tel: 604 732-4228 Fax: 604 732-0752
Email: 4228@davidsuzuki.org
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John A. Fraser

Dept. of Foreign Affairs and International
Trade

125 Sussex Drive, B-4, Room 170
Ottawa, ON K1A 0G2

Tel: 613 944-0886 Fax: 613 944-0892
Email:

Peter Harvey

Westcoast Energy Inc.

1333 West Georgia St.

Vancouver BC

Tel: 604 691-5975 Fax: 604 691-5150
Email: pharvey@wei.com

- Kathy Heise

Dept. of Zoology

University of British Columbia
6270 University Blvd.
Vancouver BC V6T 1724

Tel: Fax:

Email:

K. Bruce Hodgins

Mohawk Oil Co. Ltd.

6400 Roberts St.

Vancouver BC

Tel: 604 293-4169 Fax: 604 293-4171
Email: BHodgins@Mohawk.com

Murt Horita

Applications and Services
Environment Canada

1200 West 73rd, Suite 120

Vancouver, BC V6P 6H9

Tel: 604 664-9670 Fax: 604 664-9066
Email:

Robert Hornel

Environmental Impact Review Board
401-1755 W. Broadway

Vancouver BC V6J 4S5

Tel: 604 731-2697 Fax: 604 731-0244
Email: rhornel@istor.ca

John B. Jordon

5643 Wildwood Cres.

Delta BC V4M 3S8

Tel: 604 943-4153 Fax: 604 943-5472
Email:

Rolf Kellerhals

Kellerhals Engineering Service Ltd.
PO Box 250

Heriot Bay BC VOP 1HO

Tel: 250 285-3570 Fax: 250 285-2981
Email: rhkell@online.bc.ca

Dean Luciuk

School of Resource & Envir. Mgmt
2003 Hamilton Hall

Burnaby, BC V5A 1S6

Tel: 604 291-3068 Fax:

Email: DLUCIUK@SFU.CA
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Kristy McLeod
BC Hydro

Tel: Fax:
Email:

Beverly McNaughton

Monitoring and Systems Branch
Environment Canada

723 St.James Road East

Vancouver BC

Tel: 604 664-4055 Fax: 604 664-9195
Email:

Morris Mennell

Air Quality Department

- Greater Vancouver Regional District
4330 Kingsway

Burmaby, BC V5H 4G8

Tel: 604 436-6740 Fax: 604 436-6707
Email: morris.mennell@gvrd.bc.ca

Jeanne Mikita

Capilano College

2055 Purcell Way

Vancouver - North BC V7J 3HS

Tel: 604 986-1911 Fax: 604 254-0848
Email:

John T. Oliver

School of Resource & Envir. Mgmt
Simon Fraser University

Burmaby BC V5A 1S6

Tel: 604 291-3068 Fax: 604 291-4968
Email: johnthom@sfu.ca

Freda Pagani

University of British Columbia
Vancouver BC

Tel: Fax:

Email: pagani@interchg.ubc.ca

Andrew Pape

Simon Fraser University

2850 Yukon Street

Vancouver BC V5Y 3R2

Tel: 604 708-8201 Fax: 604 844-1998
Email: apape@sfu.ca

Mike Pawllcat

Lafarge Canada Inc.

10655 Southport Rd. SW

Calgary AB

Tel: (403) 225-5434 Fax: (403) 278-2738
Email:

Ken Reid

Environment Canada

10470-152 Street

Vancouver BC

Tel: 604 582-5377 Fax: 604 582-5335
Email:

Chris Rolfe

West Coast Environmental Law Association
1001-207 West Hastings St

Vancouver BC V6B 1H7

Tel: 604 684-7378 Fax: 604 684-1312
Email:
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Chris Rolfe

West Coast Environmental Law Association

207 West Hastings St., Suite 1001
Vancouver, BC V6B 1H7

Tel: 604 684-7378 Fax: 604 601-2512
Email: crolfe@wecel.org

Lynn Ross

Lynn Ross Energy Consulting

112-750 Comox Road

Courtenay, BC

Tel: 250 338-4117 Fax: 250-338-4196
Email: lynnross@comox.island.net

Regina Sadilkova

. University of British Columbia (Green
College-#334)

6201 Cecil Green Park Rd

Vancouver BC V6T 171

Tel: 604 221-6763 Fax:

Email:

Bill Taylor

Environmental Conservation Branch/AES

Environment Canada

700 - 1200 West 73rd Ave

Vancouver, BC V69 6H9

Tel: 604 664-9193 Fax: 604 664-9126
Email: Bill.Taylor@ec.gc.ca

Tan Thomson

Orvana Minerals Corp.

710-1177 West Hastings Street
Vancouver BC V6E 2K3

Tel: 604 682-4929 Fax: 604 682-3888
Email:

Joe Thwaites

Taylor Munro Energy Systems

4504, 45A Street

Delta, BC V4K 2L8

Tel: 604 946-3804 Fax: 604 946-3804
Email: thwaites@direct.ca OR
joe.thwaites@dafbbs.com

Ken Tiedemann

Customer Services

BC Hydro

6911 Southpoint Drive (E13)

Burnaby BC V3N 4X8

Tel: 604 528-1474 Fax: 604 528-1533
Email:

Bruce Torrie

Skies Above Foundation

903 Dawn Lane

Victoria BC V9B 5A6

Tel: 250 391-9223 Fax: 250 391-9280
Email: skies@islanonet.com
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Maria Wellisch

MWA Consultants

300-6388 Marlborough Ave.

Burnaby BC V5H 4P4

Tel: 604 431-7280 Fax: 604 431-7218
Email: wellisch@worldtel.com

R.A. (Richard) Williams

EHS & Sustainable Development
Westcoast Energy Inc.

1333 W. Georgia St.

Vancouver, BC V6E 3K9

Tel: 604 691-5237 Fax: 604 691-5150
Email:

_Alex Zimmerman

BC Building Corp.

3350 Douglas St.

Victoria BC V8Z 3L1

Tel: 250 952-8632 Fax: 250 952-8291
Email: azimmerman@bcbc.bc.ca

4.3. Montreal participants

Frangois Audet

Centre Canadien d'Etude & de Coopération
Internationale

Tel: Fax:

Email:

Ronald Baldwin
Environnement Canada

Tel:
Email:

Fax:
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Yvon Beauregard

Bombardier Inc.

800, René-Lévesque Ouest, 29¢ étage
Montréal QC H3B 1Y8

Tel: 514 861-9481 Fax: 514 861-7053
Email:

Pierre Bemnier

Service canadien des foréts
Tel: Fax:

Email:

Bernard Bigras

Député fédéral de Rosemont

Edifice de la Confédération, Suite 316
. Ottawa ON K1A 0A6

Tel: 613 992-0423 Fax: 613 992-0878
Email: bigras@parl.gc.ca

Marc Bourgault

Société Radio-Canada

1400 Est René-Levesque

Montreal QC H2L 2M2

Tel: 514 597-5739 Fax: 514 597-5730
Email: mbourgau@src.montreal.ca

Marc Brindamour

1091, chemin Saint-Louis - Bureau 300
Sillery QC G1S 1E2

Tel: 418 683-1212 Fax: 418 683-3303

Email:

André J. Bédard

MAPAQ

2700, rue Eintein

Ste-Foy QC G1P 3W8§

Tel: (418) 644-0696 Fax: (418) 643-1736
Email:

Michel Bédard

Missisquol Compagnie d'assurances

655, boul. René-Lévesque Ouest - bureau
600

Montréal QC

Tel: 514 875-4570 Fax: 514 875-4575
Email:

Camille Bélanger

Hydro-Québec / DPCE

75, boul René-Lévesque Ouest, 19 étage
Montréal, QC H2Z 14A

Tel: 514 289-2211 x5215 Fax: 514 289-
4931

Email: bba@odyssee.net

Michel Campagna

Ministére des ressources naturelles
880, chemin Ste-Foy

Sainte-Foy QC G1S 4X4

Tel: 418 646-9051 Fax: 418 643-5651
Email:
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Gaston Chevalier
UQAM

Tel: Fax:
Email:

Michael Cloghesy

Centre patronal de l'environnement du
Québec

640, rue St-Paul Ouest, bureau 206
Montréal QC H3C 119

Tel: (514) 393-1122 Fax: (514) 393-1146
Email: cpeq@generation.net

M. Romald Collette
Ministére des transports
.35 de Port Royal est, 4¢ étage
Montréal QC H3L 3T1
Tel: (514) 873-8322 Fax: (514) 873-5391
Email: rcollette@mtq.gov.qc.ca

Jacques Cordeau

2785, Lebrun

Montréal QC HI1L 5E7
Tel: Fax:

Email:

Jacques Cordeau
SCFP

Montréal QC
Tel: Fax:
Email:

André Couture

Service de la qualité de I'atmosphere, Boite
71

Ministére de I'environnement et de la faune
675 boul. René Lévesques est, 9iéme étage
Québec QC GI1R 5V7 L

Tel: 418 521-3950 x4976 Fax: 418 646-
0001

Email: Andre.couture@mef.gouv.qc.ca

Alain Coté

Energy Pathways

417, rue Saint-Pierre, #408

Montréal QC H2Y 2M4

Tel: (514) 499-9878 Fax: (514) 499-9398
Email: alasource.montreal@epi.ca

M. Charles Céte

Ministere de la Sécurité publique

2525, boul. Laurier - 6e étage

Ste-Foy QC G1V 2L2

Tel: 418 646-8523 Fax: 418 646-5427
Email:

G. David
Hydro-Québec
Tel: Fax:
Email:

Thérése Drapeau

Communications

Environnement Canada

105, rue McGill - 7e étage

Montréal QC H2Y 2E7

Tel: 514 283-2343 Fax: 514 283-2502
Email: Therese.Drapeau@ec.gc.ca
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Robert Dutrisac
Le Devoir

Tel: Fax:
Email:

Vincianne Falkner

Energy Pathways

417, rue Saint-Pierre, #408

Montréal QC H2Y 2M4

Tel: (514) 499-9878 Fax: (514) 499-9398
Email: alasource.montreal@epi.ca

Pierre Ferland

Recherche en environnement

UQAM

. C.P. 8888, succ. Centre-Ville

Montréal QC H3C 3P8

Tel: 514 987-3000 x4633 Fax: 514 987-
4634

Email: S12244@er.uqam.ca

Louis-Gilles Francoeur

Le Devoir

2050, rue de Bleury

Montreal QC H3A 3M9

Tel: 514 985-3413 Fax: 514 985-3360
Email:

Pierre Frattolillo

Association industrielle de I'est de Montréal
12,500 boul. Industriel

Montréal QC H1B 5P5

Tel: 514 645-2258 Fax: 514 645-0143
Email:

Stéphane Gagné

5129, Bordeaux
Montréal, QC H2H 2A6
Tel: Fax:

Email:

Alain Gosselin

Environnement Canada

105 McGill, 4e etage

Montréal QC H4A 2E7

Tel: 514-283-4110 Fax: 514-496-6982
Email: alain.gosselin@ec.gc.ca

Louis Guay

dép de sociologie
Université Laval

cite universitaire
Québec QC GIK 7P4
Tel: 418 656-2532 Fax:
Email:

Sophie Hamel-Dufour
Université Laval

Tel: Fax:

Email:

Luc Hétu

Environnement Canada

105, rue McGill

Montréal QC

Tel: (514) 283-5745 Fax: (514) 496-6982
Email:
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Chantal Jacob

7518, rue Chabot

Montréal QC H2E 2L1

Tel: 514 722-2708 Fax: 514 722-6617
Email: chantalj@laval.com

Fannie Joubert
UQAM

Tel: Fax:
Email:

Jean N. Laflamme

Hydro-Québec

800, Maisonneuve Est, 19¢ étage
Montréal QC H2L 4M8

- Tel: 514 840-3000 x5164 Fax: 514 840-
3933

Email:

Michel Laurin

L'Union Canadienne Compagnie
d'assurances

2475, boul. Laurier

Sillery QC GIT 1C4

Tel: 418 651-3551 x.4884 Fax:
Email:

Olivier Lecourieux
UQAM

Tel: Fax:

Email:

Pierre Legueur
MRN

Tel: Fax:
Email:

Sophie Malavoy

Revue Interface - ACFAS

425, rue De La Gauchetiére Est

Montréal QC H2L 2M7

Tel: (514) 849-0045 Fax: (514) 849-5558
Email: malavoy@acfas.ca

Denise Malo

Bureau d'enregistrement des mesures
volontaires

sur les changements climatiques

675, boul. Rene-Lévesque Est, e étage,
boite 79

Montréal QC G1R 5V7

Tel: 418 521-3970 x.4920 Fax: 418 646-
0001

Email: ecogeste@riq.qc.ca

Karel Mayrand

Office of Pierre-Marc Johnson

1250, boul. René-Lévesque Ouest
Montréal QC H3B 4Y1

Tel: 514 488-4215 Fax:

Email: karel. mayrand@sympatico.ca
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Paul Meunier

et politiques environnementales

Ministére de Ressources naturelles du
Québec

Edifice Les Atriums, 5700, 4e Ave O
Charlesbourg QC G1H 6R1

Tel: (418) 627-6256 Fax: (418) 646-6442
Email:

Rene Miglierina

Divison Quebec

Institut canadien des produits petrolier
1253 avenue McGill College, Bureau 330
Montréal QC H3B 2YS5

Tel: 514 875-4340 Fax: 514 861-5609

- Email:

M. Carol Montreuil
Affaires Gouvernementales
Shell Canada Ltée

7101 rue Jean-Talon Est
Anjou QC H1M 354

Tel: Fax:

Email:

Benoit Mortimort

UQAM

CP 8888, Succ. Centre Ville

Montréal QC H3C 3P8

Tel: 514 987-3000 Fax: 514 987-3095
Email:

Dominique M. Neuman

GRAME

Université du Québec 2 Montréal (UQAM)
1535, Sherbrooke ouest - Local Kwavnick
Montréal QC H3G 1B6

Tel: 514 849-4007 Fax:

Email:

Bertrand Perron

Département de sociologie

Université de Montréal

CP 6128 Succ centre-ville

Montréal QC H3C 3J7

Tel: (514) 343-6111 Fax: (514) 343-5722"
Email: perronbe@ere.umontreal.ca

Joélle Petit

GRAME

Université du Québec a Montréal (UQAM)
CP 716, succ. C

Montréal QC H2L 4L5

Tel: 514 762-6827 Fax: 514 598-0959
Email: jpetit@grame.qc.ca

Claude Phaneuf

Dir. de l'environnement forestier
Ministeére des ressources naturelles QC
880 chemin Ste-Foy, 5iéme étage
Québec QC G1S 4X4

Tel: 418 646-9135 Fax: 418 643-5651
Email: Claude.Phaneuf@mm.gouv.qc.ca
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Louis Pontbriand

Missisquoi - Compagnie d'assurances
625, boul. René-Lévesque Ouest - Bureau
600

Montréal QC

Tel: 514 875-4570 Fax: 514 875-4575
Email:

Paul Raymond

Hydro-Québec

75, boul René-Lévesque Ouest, 91¢ étage
Montréal QC H2Z 1A4

Tel: (514) 289-4021 Fax: (514) 289-4657
Email: raymond.marcelpaul@hydro.qc.ca

- Jean-Pierre Ricard

Environnement Canada

1141 de I'Eglise, CP 10100

Ste-Foy QC G1V 4VH

Tel: (418) 648-2512 Fax: (418) 649-6213
Email: jean-pierre.ricard@ec.gc.ca

Sonia Ringuette

Environnement Canada

105, rue McGill

Montréal QC

Tel: (514) 283-5745 Fax: (514) 496-6982
Email:

Caroline Robert

Université McGill

Campus MacDonald McGill

Montréal QC

Tel: (514) 457-7620 Fax: (514) 457-7620
Email: caroline-robert@cmg.qc.ca

Michel Rompré

Agriculture Québec - CRES

2700, Einstein

Sainte-Foy QC

Tel: 418 644-6846 Fax: 418 643-3361
Email:

Louise Savoie

Bureau d'assurance du Canada

500, Sherbrooke ouest

Montréal QC H3A 2C6

Tel: 514 288-1563 Fax: 514 288-0753
Email: savlou@qaa.mhs.compuserve.com -

Pierre Sylvestre
Environnement Canada
Tel: Fax:

Email:

Jean-Guy Vaillancourt

Dép. de sociologie

Université de Montréal

CP 6128, Succ. Centre-Ville

Montréal QC H3C 3J7

Tel: 514 343-5959 Fax: 514 343-5722
Email: vaillje@ere.umontreal.ca
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Jacques Vanier
Environnement Canada
Tel: Fax:

Email:

. Pierre Vezina

" Association des industries forestiéres du
Queébec

1200 Ave Germain-des-Prés, #102
Ste-Foy QC

Tel: (418) 651-9352 Fax: (418) 651-4622
Email: p.vezina@riq.qc.ca

Gerald Vigeant

Scientific Services

. Atmospheric Environment Service
100, boul. Alexis Nihon, 3etage
St. Laurent QC H4M 2N8

Tel: Fax:

Email:
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4.4. Toronto participants

Tim Adamson
Environmental Programs
Consumers Gas

PO Box 650

Scarborough ON M1K 5E3
Tel: Fax:

Email:

Terry Allsopp

Atmospheric Issues Division
Environment Canada - Ontario Region
4905 Dufferin Street, Rm. 2N313
Downsview, ON M3H 5T4

. Tel: 416 739-4291 Fax: 416 739-4379
Email:

Nancy Averill

National Round Table on the Environment
& the Economy

344 Slater, 2nd Floor

Ottawa ON KIN 7B7

Tel: 613-992-7189 Fax: 613-992-7385
Email:

Carolyn Barnes

Dofasco Inc.

PO Box 2460

Hamilton ON L8N 3J5

Tel: 905 548-4736 Fax: 905 548-4267
Email: carolyn_bames@dofasco.ca

Gail Bebee
Canadian Tire Corp. Limited
PO Box 770, Station K

. Toronto ON M6P 2V8
" Tel: 416 480-8202 Fax: 416 480-3687

Email: cgpb@cantire.com

Peter Bernier

Energy Pathways

251 Laurier Ave. West, Suite 500
Ottawa ON

Tel: 235-7976 Fax: 235-2190
Email:

Neil Bird

Woodrising Consulting Inc.

132 Main Street

Erin ON NOB ITO _
Tel: (519) 833-1031 Fax: (519) 833-2195
Email: nbird@woodrising.com

Tom Braybrook

c/o Edgar Lemon

Regional Municipality of Niagara

PO Box 1323

Niagara-on-the-Lake ON LOS 1J0O
Tel: 905 468-7138 Fax: 905 468-7681
Email:
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Timothy A. Bullock

14 Perdue Place
Tottenham, ON LOG 1W0
Tel: Fax:

Email:

Bruno Carella

Canadian Gas Association

1200-243 Consumers Rd

North York ON M2J 5E3

Tel: (416) 498-1994 Fax: (416) 498-7465
Email: bearella@cga.ca

Catherine Cirko

Canadian Plastics Industry Association

- 5925 Airport Rd, Suite 500

Mississauga On L4V 1W1

Tel: (905) 678-7405 x234 Fax: (905) 678-
0774

Email: ccirko@cpia.ca

Colleen Connachan

Energy Pathways

251 Laurier Ave. West
Ottawa ON

Tel: 235-7976 Fax: 235-2190
Email:

Fraser Craig

Algoma Steel Inc.

Tel: (705) 945-4058 Fax: (705) 945-2972
Email:

Angela Daley

Emergency Measures Ontario

25 Grosevenor Street, 19th Floor

Toronto ON

Tel: (416) 314-8605 Fax: (416) 314-3758
Email: daleyan@epo.gov.on.ca

Terry Daynard

Ontario Com Producer's Association

99 Woodlawn Road West

Guelph, ON N1H 1B2

Tel: 519-837-1660 Fax: 519-837-1674
Email:

Nick De Carlo

Canadian Auto Workers

205 Placer Court

North York ON MS5S 1]9

Tel: 416 497-4110 Fax: 416 495-3785
Email: nickdec@caw.ca

Lucie Desforges

Environment and Energy

Canadian Pulp and Paper Association
1155 Metcalfe, Sun Life Bldg., 19th Floor
Montreal QC H3B 4T6

Tel: 514 866-6621 Fax: 514 866-3035
Email: 1desforges@cppa.ca
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David Estrin

Environmental Law Group
Gowling, Strathy and Henderson
Suite 4900, Commerce Court West
Toronto ON M5L 1J3

Tel: (416) 862-4301 Fax:

Email: bourff497@aol.com

Elizabeth Everhardus
Pollution Probe

12 Madison Avenue
Toronto, ON MS5R 2S1
Tel: Fax:

Email: pprobe@web.net

- Pamela Georgopoulos

Energy Efficiency Office

City Works Services

100 Queen Street W

Toronto ON MS5H 2N2

Tel: 416 392-1459 Fax: 416 392-1456
Email:

Elaine Hardy

Environmental Commissioner of Ontario
1075 Bay Street, Suite 605

Toronto, ON MS5S 2B1

Tel: (416) 325-0362 Fax: (416) 375-3370
Email:

John Herron

Member of Parliament

879 Confederation Building, House of
Commons

Ottawa ON K1A 0A6

Tel: 996-2332 Fax: 995-4286

Email: herroj@parl.gc.ca

Thomas Hewitt

Imperial Oil

111 St. Clair Ave. W.

Toronto ON M5W 1K3

Tel: 416 968-4038 Fax: 416 968-4780
Email: '

Patrick J. Hoey

Centra Gas Ontario

200 Yorkland Blvd.

Toronto ON M2J 5C6

Tel: 416 496-5276 Fax: 416 496-5260
Email:

Maggie Julian

Trent University

155 Alexandra Blvd

Toronto ON

Tel: (416) 487-9128 Fax: (416) 487-9928
Email: j.c.m@sympatico.ca
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Sylvia Lancer

Greenest City

238 Queen Street West, Lower Level
Toronto ON

Tel: 416 977-7626 Fax: 416 392-6650
Email: greenest@web.net .

Edgar Lemon

Regional Municipality of Niagara

PO Box 1323

Niagara-on-the-Lake ON KOS 1J0
Tel: 905 468-7138 Fax: 905 468-7681
Email:

Catherine Levis

. Abitibi Consolidated

207 Queen's Quay West, Suite 680
Toronto ON MS5]J 2P5

Tel: 416 203-5039 Fax: 416 203-5094
Email: CJLEVIS@NETCOM.CA

Eric Lot

Ont. Ministry of Environment and Energy
2 St. Clair. Ave. West, 12th Floor
Toronto, ON M4V 1L5

Tel: 416 323-5146 Fax: 416- 323-5031
Email: loie@gov.on.ca

Ken McKellar

Sunoco Inc.

36 York Mills Rd

North York ON M2P 2C5

Tel: 416 733-7232 Fax: 416 733-4728
Email:

Rob Milne

Consumer Gas

PO Box 650

Scarborough ON MI1K 5E3

Tel: (416) 498-2978 Fax: (416) 498-3280
Email: rmilne@consumergas.com

Lynne C. Myers

Senate Cttee - Energy, Environment &
Natural Resources

Rm 801, 151 Sparks St.

Ottawa ON

Tel: 995-0421 Fax: 992-5015

Email: myerlc@parl.gc.ca

Ronald W. Neville

Management of Technology Services

30 Wellington St. East, Suite 1204
Toronto ON MSE 1S3

Tel: (416) 601-0481 Fax: (416) 214 4951
Email: meville@inforamp.net

Anne O'Toole

Ontario Region

Environment Canada

4905 Dufferin St

Downsview ON M3H 5T4

Tel: 416-739-4356 Fax: 416-739-4261
Email: anne.o'toole@ec.gc.ca
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Susan Olynyk

Dofasco Inc.

PO Box 2460

Hamilton ON L8N 3J5

Tel: 905 548-4736 Fax: 905 548-4267
Email:

A. Palit

Sunoco Inc.

36 York Mills Rd

North York ON M2P 2C5

Tel: 416 733-7293 Fax: 416 733-4728
Email:

Greg Parker

-~ General Motors

Tel: (905) 644-3475 Fax: (905) 644-3396
Email:

Ellen Pekilis

Canadian Standards Association

178 Rexdale Blvd.

Etobicoke ON M9W 1R3

Tel: 416 747-2256 Fax: 416 747-2473
Email: pekilise@csa.ca

Kathy Pratt

General Motors of Canada

1908 Colonel Sam Drive, Dept. 019-001
Oshawa ON L1H 8P7

Tel: 905 644-2655 Fax: 905 644-3830
Email: LNCAHUB.bz250z@gmeds.com

Robert J. Redhead

Robert J. Redhead Limited

616 Holly Hills Cres

Burlington, ON L7L 327

Tel: (905) 631-7578 Fax: (905) 631-6708
Email: .

Gillian Salter

Ontario Hydro

700 University Ave H15-B4

Toronto ON

Tel: (416) 592-7012 Fax: (416) 592-7844
Email: gillian.salter@hydro.on.ca

Neil A. Schilke

General Motors of Canada Ltd.

1908 Colonel Sam Drive

Oshawa ON L1H 8P7

Tel: (905) 644-6264 Fax: (905) 644-3396
Email: :

Alison Scott

Sunoco Inc.

36 York Mills Rd

North York ON M2P 2C5

Tel: 416 733-7209 Fax: 416 733-4728
Email: ascott@suncor.com

Ross Snetsinger

Rail Ways to the Future

247 Silverbirch Avenue

Toronto ON MA4E 3L6

Tel: 416 698-9005 Fax: 416 698-1905
Email:
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Toros Topaloglu

Ministry of Transportation - Ontario
1201 Wilson Avenue

Downsview, ON

Tel: Fax:

Email:

Laura Von Zittwitz

Metro Toronto Planning Department

55 John St, Stn 1224, 22nd Floor

Toronto ON

Tel: (416) 372-4770 Fax: (416) 392-3821
Email:

Dave Yap

" Air Resources Branch

Ministry of the Environment and Energy
125 Resources Rd, East Wing
Etobicoke, ON MO9P 3V6

Tel: 416 235-5765 Fax: 416 235-6037
Email:

4.5. Halifax participants

Don Ambler Steve Blasco

Environment Canada Geological Survey of Canada

45 Aldemey Drive Bedford Institute of Oceanography
Dartmouth NS PO Box 1006

Tel: (902) 426-1718 Fax: Dartmouth NS B2Y 4A2

Email: don.ambler@ec.gc.ca Tel: 902 426-3932 Fax: 902 426-4104

Email: blasco@agc.bio.ns.ca
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Ruma Bose
Dalhousie University
Tel: Fax:

Email:

David Brickman
Ecology Action Centre
Tel: Fax:

Email:

Richard W. Brown

Nova Scotia Power Inc.

PO Box 910

Halifax NS B3J 2W5

Tel: 902 428-6529 Fax: 902 428-6118
- Email:

Lesley Ann Campbell
Dalhousie University
Tel: Fax:

Email:

Teresa Canavan

Environment Canada

1496 Bedford Highway, 5th Floor
Bedford, NS B4A 1E5

Tel: 902 426-9135 Fax: 902 426-9158
Email: Teresa.Canavan@ec.gc.ca

Tony Charles

Finance & Management Science

St. Mary's University

Halifax, NS B3H 3C3

Tel: 902-420-5732 Fax: 902-420-5121
Email: tcharles@shark.stmarys.ca

Thomas A. Clair

Environmental Conservation Branch
Environment Canada - Atlantic Region
PO Box 6227, 17 Waterfow] Lane
Sackville, NB E4L 1G6

Tel: 506 364-5070 Fax: 506 364-5062
Email: tom.clair@ec.gc.ca

Cora Cole

Dalhousie University
Tel: Fax:

Email:

Joanne Cook
St.Mary's University
Tel: Fax:

Email:

Susan Corser

Halifax Regional Municipality
Tel: Fax:

Email:
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Allan Crandlemire

Energy Branch

NS Dept. of Natural Resources

P.O. Box 698

Halifax, NS B3J 2T9

Tel: 902 424-8118 Fax: 902 424-7735
Email: alcrandl@gov.ns.ca

Duncan Cross

NS Environment Industry Association
Tel: Fax:

Email:

Melvin Cross
Dalhousie University
" Tel: Fax:

Email:

Raymond P. Cété

School for Resource & Envir Studies
Dalhousie University

1312 Robie St.

Halifax NS B3H 3E2

Tel: 902 494-3622 Fax:

Email:

Martha Danks

Environment Canada

Bedford NS

Tel: (902) 426-9200 Fax: (902) 426-4873
Email: martha.danks@ec.gc.ca

Terence Day

Atlantic Centre for Envir. Science

St. Mary's University

Halifax, NS B3H 3C3

Tel: 902 420-5197 Fax: 902 420-5261
Email: tday@science.stmarys.ca

Kaissa DeBoer
Cornwallis High School
Tel: Fax:

Email:

Cindy Dobblestyn
Dalhousie University
Tel: Fax:

Email:

Meinhard Doelle

Clean Nova Scotia

PO Box 2528 Central

Halifax NS B3J 3N5

Tel: (902) 420-3474 Fax: (902) 424-5334
Email:

Kathy Driscol
St.Mary's University
Tel: Fax:

Email:

Rose Dugandzic
Dalhousie University
Tel: Fax:

Email:
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Paul Galbraith
Environment Canada
Tel: Fax:

Email:

Laura Giroux
Dalhousie University
Tel: Fax:

Email:

Carmelle Goldberg
Dalhousie University
Tel: Fax:

Email:

Tamara Gomer
Dalhousie University
Tel: Fax:

Email:

Judith Guernsey

Dept. of Community Health & Epid.
Dathousie University

Halifax, NS B3H 4H7

Tel: Fax:

Email:

Chris Haag
Dalhousie University
Tel: Fax:

Email:

Stephen Hawboldt
CARP

NS

Tel: Fax:

Email: carp@fox.nstn.ca
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Tel: Fax:

Email: dennette.hanna-shea@dal.ca
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. Tel: Fax:
Email:

Suzanne Wade

Environment Canada

45 Alderney Drive, 17th Fl., Queen Square
Dartmouth NS

Tel: 902 426-5035 Fax: 902 426-8373
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Tel: 416 926-1907 Fax: 416 926-1601
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GREIGE

Universite du Québec & Montréal
C.P. 8888, succursale Centre-Ville
Montréal QC H3C 3P8
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Email: reveret.jean-pierre@uqam.ca
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Tel: 604 688-0221 Fax: 604 688-8539
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Tel: 902 494-3632 Fax: 902 494-3728
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6. Questionnaire

Participant Feedback Form
1997 Climate Change: Cross-Canada Briefings Before Kyoto

Your feedback is important to us. Please fill out the form as completely as possible and feel free
to write on an additional piece of paper if there is not enough space. We will be using your
responses to improve any briefings that we design in the future and to assist us in the design of
other climate change briefing services.

1.

Identify three aspects of the briefings that you appreciated, or three things you have learned
which are important to you.

2

Identify aspects of the briefings that you think should be modified.

Before attending this briefing, how would you have ranked your overall understanding of
climate change? Please circle the corresponding number, from Expert (1) to minimal (5).

1 (Expert) 2 3 4 5 (Minimal)

As a result of attending this brieting session. indicate how much. on a scale of [ to five -
from a lot (1) to very little (3), your understanding ot the climate change issue has improved
in the following areas:

a) Climate Science and I[PCC Assessment Process:

b) Soctial and economic costs of climate change:

¢} Impacts of climate change:

d) National and intemational negotiation processes:

e) Federal Position:

f) Provincial Position:

g) The debate over how Canada should respond to climate change:

Would you like periodical updates on climate change? Yes: : No:
[f ves. what topics would be most useful?
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b) What format would you prefer for these updates? (Internet, printed newsletter, briefing session, other?)

v ¢) How often would you like an update? (Monthly, semi-annually ...)

d) Based on your experience with other information products, how much would you be willing to pay for this
service (please specify which one you are referring to)?

6. At the present time what are your sources of information on climate change?

7. We are considering the possibility of customizing briefing sessions to organizations or associations. Would
this be of interest to vour organization/association? Yes: 1 No:

Please comment (and if vour answer is yes, include contact name or contact us!):

8. How did vou hear about this briefing?

a) [received an invitation: by mail . by fax : by Email

b) Publicity in newspaper/newsletter (please specify):

c) Other: Please specify:

9. How important is the climate change issue to your organization”? Please comment.

10. Affiliation:

a) Type of organization:
b) Size ot organization:
¢) Your level of responsibility:

T Name. Email or fax (opuonal):

Thank vou for taking the ume tw fill this questionnaire.
[t vou were not able to leave your completed form at the workshop. please tax it to (613) 991-6996
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CANADIAN
GLOBAL Climate Change: Cross-Canada Briefings Before Kyoto

Calgary — Vancouver — Montreal - Toronto — Halifax

CHANGE
‘VP ROGRAM Calgary Session: Wednesday, November 5, 1997, Blue Room
The Dining Centre, 2500 University Drive NW
University of Calgary
,-""=‘

."2%’:’@“ Program

éb“i“_‘!;/}§ 8:30 Registration and coffee
9:00 Welcoming Remarks: Elaine McCoy, President, Macleod Institute for
PROGRAMME Environmental Analysis
IEN DES 9:05 Introduction to the Session: Hugh Morris, President, Canadian Global Change
CHANGEMENTS Program (CGCF)
A UECHELLE 9:15 Understanding Climate Change, Jim Bruce,
IPCC WG3, CGCP Board member
DU GLOBE . General overview: Jim Bruce
—— . Impacts: a regional perspectives: James M. Bryne, Water Resources
Institute, University of Lethbridge
. Impacts and adaptation on human health: Sheldon Roth,
Director — Environmental Research Centre,University of Calgary
. Mitigation: Jim Bruce
Organized by: . Economic and social costs: Peter Dickey, TransAlt Utilities
The Canadian

Global Ghange Program 12:00 Lunch (included with registration fee)

~*¢the Royal Society of Canada

13:00 The International and National Negotiation Process, by

In Partnership with: Doug Russell, Global Change Strategies International Inc. (GCSI)

The Macleod Institute for
Environmental Analysis at

University of Calgary 14:15 The position of the Federal Government, by Tim Goos,
The Faculty of Environmental Chief, Atmospheric and Hydrological Sciences Division, Prairie and Northern
Design, University of Calgary Region, Environment Canada

The Sustainable Development
Research Institute, University of

British Columbia 14:45 The position of the Provincial Government, by Brent Lakeman,
L'Association de climatologie Senior Advisor, Environmental Affairs, Planning and Development Division,
du Queébec Alberta Department of Energy
L'Institut des sciences de
'environnement, Université .
du Québec a Montréal 15:15 Pause
The York Centre for Applied .
Sustainability, Faculty of 15:30 Panel: What should Canada do in Kyoto and beyond?
Environmental Studies, . Chair: Elaine McCoy, President, The Macleod Institute
York University . . ge
. Panel: Gary Webster, Canadian Association of Petroleum Producers;
The School of Resource and
Environmental Studies, Alan Wood, Insurance Bureau of Canada;
Dalhousie University Dan Smith, Pembina Institute
Supported by: 16:45 Conclusion of the Session: Hugh Morris
Environment Canada
TransAlta Utilities Corporation 17:15 End of the Session

BC Ministry of Environment,
Lands and Parks

Ministére de I'Environnement et de
la Faune du Québec

Hydro-Québec
vova Scotia Power Inc.
~imberly-Clark Nova Scotia
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PROGRAMME
CANADIEN DES

CHANGEMENTS
A UECHELLE
DU GLOBE

Organized by:

The Canadian
Global Change Program
of the Royal Society of Canada

In Partnership with:

The Sustainable Development
Research Institute, University of
British Columbia

The Macleod Institute for
Environmental Analysis at
University of Calgary

The Faculty of Environmental
Design, University of Calgary

L'Association de climatologie
du Québec

L'Institut des sciences de
I'environnement, Université
du Québec a Montréal

The York Centre for Applied
Sustainability, Faculity of
Environmental Studies,
York University

The School of Resource and
Environmental Studies,
Dalhousie University

Supported by:
Environment Canada
TransAlta Utilities Corporation

BC Ministry of Environment,
Lands and Parks

Ministére de I'Environnement et de
la Faune du Québec

Hydro-Québec
Jova Scotia Power Inc.
smberly-Clark Nova Scotia

Climate Change: Cross-Canada Briefings Before Kyoto
Calgary — Vancouver — Montreal — Toronto ~ Halifax

Vancouver Session:

Friday, November 7, 1997

Upper Lounge, International House
1783 West Mall, Vancouver, BC
University of British Columbia

Program

8:30

9:00

9:05

9:15

12:00

13:00

14:15

14:45

15:15

15:30

16:45

17:15

Registration and coffee

Welcoming Remarks, by John Robinson, Director, Sustainable Development
Research Institute (SDRI)

Introduction to the Session, by Hugh Morris, President, Canadian Global
Change Program (CGCP) '

Understanding Climate Change, Jim Bruce,
IPCC WG3, CGCP Board member
. General overview: Jim Bruce
. Impacts: Stewart Cohen, SDRI, Environment Canada
. Mitigation: Jim Bruce
. Economic and Social Costs: Michael Margolick,
The ARA Consulting Group

Lunch (included with registration fee)

The International and National Negotiation Process, by
Doug Russell, Global Change Strategies International inc. (GCSI)

The position of the Federal Government, by Arthur Martell,
Regional Director General, Pacific and Yukon Region,
Environment Canada

The position of the Provincial Government, by Don Fast,
Assistant Deputy Minister, BC Ministry of Environment,
Lands and Parks

Pause
Panel: What should Canada do in Kyoto and beyond?
e Chair: John Robinson, SDRI
« Panel: Robert Falls, RWF Consulting;
Jim Fulton, David Suzuki Foundation;
Michael Walker, The Fraser Institute
Conclusion of the Session: Hugh Morris

End of the Session
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PROGRAMME
CANADIEN DES

CHANGEMENTS
A LECHELLE
DU GLOBE

Organisées par:

Le Programme Canadien des
changements a I'échelle du globe
(PCCEQG) de la Société royale du

Canada

i
En association avec:

L'Institut des sciences de
I'environnement, Université
du Québec a Montréal

L'Association de climatologie
du Québec

The York Centre for Applied
Sustainability, Faculty of
Environmental Studies,
York University

The Macleod Institute for
Environmental Analysis at
University of Calgary

The Faculty of Environmental
Design, University of Calgary

The Sustainable Development
Research Institute, University of
British Columbia

The School of Resource and
Environmental Studies,
Dalhousie University

Avec le soutien de:

Environnement Canada (Service de
la protection de I'environnement;
Région de I'Ontario)

Ministére de I'Environnement et de
la Faune du Québec

Hydro-Québec
TransAlta Utilities Corporation

BC Ministry of Environment,
. Lands and Parks

Nova Scotia Power Inc.
Kimberly-Clark Nova Scotia

Les changements climatiques: séances d'information en vue

de la réunion de Kyoto
Calgary — Vancouver — Montréal — Toronto — Halifax

Séance de Montréal: mercredi le 12 novembre 1997, Salle DR 200
Pavillon Athanase-David, UQAM
1430 rue St-Denis, Montréal (Métro Berri-UQAM)

Programme

8:30 Inscription et café

9:00 Introduction et mot de bienvenue: Marc Lucotte, Directeur, Institut des
sciences de I'environnement, Université du Québec a Montréal

9:15 Comprendre les changements climatiques
. Survol des connaissances scientifiques: Marc Lucotte
. Impacts: Jacinthe Lacroix, Présidente, Association de climatologie du
Québec; Alain Viau, Professeur, Université Laval
. Moyens de controle des Gaz a effet de serre: Marc Lucotte
. Le cas du transport: Maryse Labriel, Chercheure, GREIGE, UQAM
. Colts sociaux et économiques:
- Application du modele MARKAL, Jean-Philippe Waaub, UQAM
- Survol des études réalisés au Canada, Luc Gagnon, Hydro-Québec

12:00 Lunch (inclu dans le prix d'inscription)
13:00 Les processus national et international de négociation: Sory Ibrahim Diabaté,
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macro écologie
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Cross-Canada Climate Change Briefings: Partners

The York Centre for Applied Sustainability

The Centre is an Organized Research Unit of York University that is based in the Faculty of
Environmental Studies (FES). The Centre serves as a University-wide focus for activities that foster the
application of sustainability practices and procedures, drawing on the substantive strengths of the Faculty
of Environmental Studies, the Erivan K. Haub Business and the Environment Programme, the Faculty of
Pure and Applied Science, the Faculty of Education and other faculties at York. The mandate of the
Centre is to work in partnerships with organizations, businesses, governments, communities, First
Nations, and educational institutions to help develop their own policy and programs for sustainability.

When the Ontario Round Table on Environment and Economy (ORTEE) was disbanded in 1995, the
Centre assumed some aspects of its mandate. The Centre carries out work at the national, international

and local levels.

The York Centre for Applied Sustainability
York University

4700 Keele Street, McGloughlin

North York, ON

M3J 1P3

Tel: (416) 736-5252

Fax: (416) 736-5436

The Macleod Institute for Environmental Analysis

The Macleod Institute for Environmental Analysis provides impartial advice on regulatory and
environmental issues. Drawing on independent experts from a broad range of disciplines, we help clients
to develop balanced and responsible policy. The Institute provides informed, candid assessments and
strategic counsel on environmental and regulatory management.

Affiliated with the University of Calgary, the Institute has associates in the academic and private sectors
in western Canada. These associates represent the highest levels of expertise in public policy
development, government, regulatory affairs and the environmental sciences. The Institute assembles
strong project teams from this broad reserve of knowledge and experience to meet individual client
requirements with impartial and balanced analysis.

The Macleod Institute for Environmental Analysis
University of Calgary

ES-1040, 2500 University Drive NW

Calgary, AB

T2N 1N4

Tel: (403) 220-3193

Fax: (403) 282-1287



Faculty of Environmental Design

The Faculty’s educational mandate is a dual one; to offer a learning environment that prepares
individuals for interdisciplinary collaboration and action; and to ensure that its graduate are competent
practitioners in the professional specialties they individually elect to develop through studies in one of
the five programs. Students and members of the faculty frequently collaborate in research including
outreach projects. Students can obtain credits to their programs of study through participation in

, research. )

In the twenty-five years since the founding of the Faculty, the nature and scope of its activities have
developed widely and deeply, in concert with the growing concerns about the environment and its
qualities, and with the extended complexity of environmental issues. Attention is being increasingly
given to the appropriate ends, the just and equitable modes of intervention, and the qualitative character
of environment to be achieved when management, planning and design projects are undertaken. In these
respects, the Faculty’s research, educational programs, and outreach services variously touch on natural,
social, cultural and built environments. Its ultimate concerns are for the quality of human life and
sustainability.

Faculty of Environmental Design
University of Calgary

PFA-3170, 2500 University Drive NW
Calgary, AB, T2N IN4

Tel: (403) 220-6605

Fax: (403) 284-4399

The School for Resource and Environmental Studies

The School for Resource and Environmental Studies is the centre for environmental scholarship and
research at Dalhousie University. It is a leading institution in environmental management and capacity-
building in Canada and abroad. At the core of the School is a graduate, interdisciplinary teaching and
research program. The program emphasizes rigorous inquiry and ethical practice as the foundation of
responsible environmental and resource management which leads toward sustainable development.
Efforts are devoted to addressing causes, rather than symptoms, of environmental problems.

The School draws its strength from an extended network of faculty, students, research associates, alumni
and project partners. It is a dynamic community with diverse skills, interests and experience in natural
sciences, policy, management and development. The bond which links this network is a shared interest
in seeking innovative and appropriate solutions to critical environmental and resource problems.

The School demonstrates its commitment to society through many community service and international
development initiatives. Enhancing environmental management capacity through institutional
strengthening and human resource development are primary goals of activities which extend beyond the
University community.

The School for Resource and Environmental Studies
Dalhousie University

1312 Robie Street

Halifax, NS B3H 3E2

Tel: (902) 494-3632

Fax: (902) 494-3728

Email: SRES@ac.dal.ca
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Institut des sciences de Penvironnement

The prime directive of the Environmental Sciences Institute of the Université du Québec 4 Montréal as
an organization is to foster the development of environmental education and research. It offers a
common ground where all the units and individuals working in this field have the opportunity to meet
and better coordinate their efforts, and provides a meeting place for the various disciplines pertinent to
the development of environmental sciences. As such, the Institute especially encourages the
involvement of new research units and new human resource to,this field.

With the creation of the Institute in May 1990, UQAM wished to address the need to identify its various
resources at work in the environmental sciences, and to offer its external partners a unique and clearly
visible access to these resources. The university also wanted to improve the quality of its services, and
increase its involvement potential in environmental issues so as to respond more efficiently to the
community’s needs

Institut des sciences de 1’environnement
UQAM
201, rue Président Kennedy
.Local PK-3180
Montréal, QC
Tel: (514) 987-4717
Fax: (514) 987-4718

Sustainable Development Research Institute

The Sustainable Development Research Institute (SDRI) was established in April 1991 as a vehicle to
encourage interdisciplinary collaboration among the faculty, departments and centres at UBC, as well as
other provincial institutes undertaking environmental research. SDRI represents a concerted attempt to
break away from the restrictions imposed by the traditional compartmentalization of research, aiming to
transcend disciplinary boundaries in its search for solutions.

The Institute fosters research on sustainable development issues that is policy-relevant, interdisciplinary
and involves non-academic partners. In its research, the Institute recognizes the linkages between
environment and development issues, the increasing importance of environmental issues in the decisions
of governments and industry, and that the concept of sustainable development implies the need to
connect environmental imperatives directly to economic and social priorities. SDRI focuses on these
linkages, seeking ways to integrate the environment, the economy and social institutions.

Sustainable Development Research Institute
B5-2202 Main Mall, University of British Columbia
Vancouver, BC, V6T 124

Tel: (604) 822-8198

Fax: (604) 822-9191

Email: sdri@sdri.ubc.ca



Quebec Climatology Association

Quebec climatology association (ACLIQ) is a non-profit organization established in october 1982, with the
mandate to promote climatology and its uses in Quebec. The current membership is about 100 persons
(individuals, corporate members, institutions) coming from universities, government agencies (federal and
provincial) and the private sector. Many of the members also come from outside Quebec, mainly Ontario,
Alberta and France.

Since the beginning, ACLIQ encourages research and links and exchanges between different people and
groups working in the climatological or related fields. To this end, the association organizes every year at
least one scientific meeting for its members and different groups of users. Those meetings are generally held
within the climatology/meteorology session or an independant conference at the annual congress of the
French canadian association for the advancement of sciences (ACFAS). When there is an opportunity, like
n 1992 in Quebec City, the meeting is held within the Canadian meteorological and oceanographic society
(CMOS)'s congress. On every of those occasions, series of papers on actual topics regarding climatology
and related fields are presented.

Association de climatologie du Québec (ACLIQ)

- Revue Le Climate

Département des sciences géomatiques
Pav. Louis-Jacuges-Casault

Local 1351

Université Laval

Québec, QC, GIK 7P4

Tel: (418) 656-2072
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The Canadian Global Change Program was founded in 1985 under the auspices of the Royal
Society of Canada to bring together scientists and other specialists from many disciplines in the
sciences and humanities to plan interdisciplinary research, assess the significance of this research
in the policy context, and communicate the implications to its target audiences. The Canadian
Global Change Program is characterised by its independent, non-governmental status, its
combination of the natural and human dimensions of global change, its access to world-wide
networks of collaborating organisations, its emphasis on global issues that have relevance to
Canada, and its access to Canadian and international capability that can be brought to bear on
these issues.

THE ROYAL SOCIETY OF CANADA is an independent, non-profit organization that was
incorporated by an act of Parliament in 1883. Its primary objective is to promote learning and
research in the arts, letters and sciences in Canada. It draws on the knowledge and expertise of its
Fellows to recognize and honour distinguished accomplishments, to promote public
understanding of scholarly, scientific, technical and cultural issues, and to foster the free
circulation of ideas through international exchanges and participation in scientific and cultural

programs.
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CLIMATE CHANGE BRIEFINGS

1 Introduction

In less than a month Canada will be sitting down with other countries of the world to hammer out
agreements on reduction of greenhouge gases that contribute to climate change. Since these agreements
are likely to be binding on all parties, Canadian society will need to be well informed of the implications
of such agreements. Much of the information surrounding the climate change issue is complex and many
of the interpretations of the causes and effects reflect entrenched positions and are often contradictory. As
a result of all the complexity and the claims and counter claims, the Canadian public is justifiably
confused. For an informed debate to take place and for sensible decisions to be made, Canadians need to
have a balanced overview of the science, economics and possible impacts of climate change, and need to
understand the national, regional and international context in which the climate change issues are being
played out. ’

This series of briefings is targeted to leaders in business, professional, university, non-profit,
municipality, environmental and public interest organizations. The objective is to provide an independent
and objective overview of the science, economics and impacts of climate change. In one day we can only
cover the highlights of such a broad topic as climate change. The briefing book is designed to supplement
the day’s discussions and to lead you to areas for further study. There will no doubt be areas that we have
not covered in enough detail and some that we may have left out. However, we hope that you will leave
with a better understanding of climate change, the possible technical and policy responses nationally and
internationally, the key issues to be faced by Canada, and how these issues could affect the various
regions of Canada. We also hope that the briefings will give you the stimulus to increase further your
understanding of the issues and to become involved as an informed participant in the decisions that have
to be made to help us address the issue of climate change and the other global change issues with which it
is linked.

The Canadian Global Change Program (CGCP) is lodged within the Royal Society ot Canada. We attempt
to bring together the best qualified people in Canada to address global environmental issues. Our current
major area of focus is climate change. We draw on people in all sectors of inquiry: the natural sciences,
economics, social sciences and the humanities. Our main objective is to provide a balanced analysis of
global change science and to bring this analysis to the policy making level of organizations. Our point of
departure and reference point for choosing the balance point for the climate change debate is the second
assessment report of the Intergovernmental Panel on Climate Change (IPCC). Our concept of balance is
based on the consensus of the great majority of the world’s scientists including economic and social
scientists, who have studied climate issues. We do not give equal weight to minority views on either side

of this balance point.

Much of the legitimate concern of business interests in Canada centres around potential economic losses
to our natural resource based industries and on competitiveness issues. Environmental and other
concemed citizen groups mostly fear that the environment and human health and security will be severely
harmed if greenhouse gas emissions are not reduced at a faster rates than currently planned. There is an
Increasing consensus among the scientific community that humans, by emitting increasing amounts of
greenhouse gases are having a discernable influence on global climate and that the resulting climate
change will have serious impacts both economic and environmental. Yet a vocal minority refutes the
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science as uncertain and uses this as a basis for inaction. More research with an appropriate focus will
reduce these uncertainties but how much certainty is required before action is taken? Regardless of areas
in the science that still remain uncertain - and there will never be absolute certainty - the current evidence
should be of enough concern to policy makers for rational, precautionary steps to be taken now. One of
these steps will be taken at Kyoto. However, federal and provincial governments, faced with widely
different regional pressures have found it difficult to find an dcceptable middle ground that will allow
Canada to make good on its promises at Rio in 1992 and define an acceptable negotiating position for
Kyoto. There is agreement that voluntary measures to reduce greenhouse gas emissions should be
implemented but these have yet to show significant results.

Canada will go to Kyoto with emissions up to 13% higher than agreed to at Rio and an as yet unknown

negotiating position (although at the time of writing, October 29", there are indications that public notice

of Canada’s position is imminent). European nations are calling for a 15% reduction in emissions from

1990 levels by 2010. Japan is arguing for a 5% reduction between 2008-2012. The USA’s position is less

ambitious - stabilization of emissions at 1990 levels between 2008-2012. The developing countries are
.calling for even more stringent emission reductions from the rich industrialized countries.

Climate change is a global issue that requires international response for the long term and will require
behaviour modifications from all sectors of society and all countries if we are to counter its threats. It is
an 1ssue that requires attention at the highest levels. It is not simply an energy/environment problem,
although that would be large enough. Much of the current debate promoting inaction in reducing
greenhouse gas emissions reflects reaction to the potential short term negative effects as opposed to the
long term responsibilities and the possible opportunities that might be seized by adopting long term
response strategies.

Achieving appropriate measures that give incentives to actually change behaviour of manufacturers,
producers and consumers will not occur overnight. There are many steps that will have to be taken beyond
the Kyoto meetings before the threats of climate change can be countered. Sensible steps towards policy
making on climate change will only be made by those with the broadest possible base of understanding
based on a full exposure to all aspects of the issues. We hope that this briefing session and its
accompanying materials will play a significant part in providing some of that understanding.

Jeffrey Watson,
Executive Director,
Canadian Global Change Program
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2 Understanding Climate Change

2.1 Greenhouse Effect and Greenhouse Gases

2.1.1 Greenhouse Effect

. The earth's climate is driven by a continuous flow of energy from the sun. About 30% is
immediately scattered back into space, but most of the 70% which is absorbed passes down
through the atmosphere to warm the earth's surface.

. The earth must send this energy back out into space in the form of infrared radiation to maintain a
temperature balance. Being much cooler than the sun, the earth does not emit energy as visible
light. Instead, it emits infrared, or thermal radiation. )

. Greenhouse gases in the atmosphere block some of the infrared radiation from escaping directly
from the surface to space. Infrared radiation cannot pass straight through the air like visible light.
Instead, most departing energy is carried away from the surface by air currents and clouds,
eventually escaping to space from altitudes above the thickest layers of the greenhouse gas
blanket.

. The main greenhouse gases are water vapour, carbon dioxide, ozone, methane, nitrous oxide, and
the chlorofluorocarbons (CFCs). Apart from CFCs all of these gases occur naturally. Together,
they make up less than 1% of the atmosphere. This is enough to produce a natural greenhouse
effect that keeps the planet some 30°C warmer than it would otherwise be - essential for life as we
know it.

. Levels of all key greenhouse gases are rising as a result of human activity. Emissions of carbon
dioxide (mainly from burning coal, oil, and natural gas), methane and nitrous oxide (due to
agriculture and changes in land use), ozone (generated by the fumes in automobile exhausts) and
CFCs (manufactured by industry) are changing how the atmosphere absorbs energy. Water vapour
levels are also rising because of a positive feedback. This is all happening at an unprecedented
speed. The result is known as the enhanced greenhouse effect.

. The climate system must adjust to rising greenhouse gas levels to keep the global energy budget
in balance. In the long term, the earth must get rid of energy at the same rate at which it receives
energy from the sun. Since a thicker blanket ot greenhouse gases helps to reduce energy loss to
space, the climate must change somehow to restore the balance between incoming and outgoing

energy.

. This adjustment will include a global warming on average of the earth's surface and lower
atmosphere. But this is only part of the story. Warming up is the simplest way for the climate to
get rid of the extra energy. But even a small rise in temperature will be accompanied by many
other changes: in cloud cover and wind patterns. for example. Some of these changes may act to
enhance the warming (positive feedbacks), others to counteract it (negative feedbacks).
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Meanwhile, industrially-generated sulphate aerosols can have a local cooling effect. Sulphur
emissions from coal- and oil-fired power stations produce clouds of microscopic particles that
reflect sunlight back out into space. This partly compensates for greenhouse warming in some
regions. These sulphate aerosols, however, remain in the atmosphere for a relatively short time
compared to the long-lived greenhouse gases. They also cause problems, such as acid rain. This
means we should not rely on sulphate aerosols to keep the climate cool indefinitely.

2.1.2 Greenhouse Gases and Aerosols

Greenhouse gases (GHGs) control energy flows in the atmosphere by absorbing infra-red
radiation. Their levels are determined by a balance between sources and sinks. Sources are
processes that generate greenhouse gases; sinks are processes that destroy or remove them.
Humans affect greenhouse gas levels by introducing new sources or by interfering with natural .
sinks.

The largest contributor to the natural greenhouse effect is water vapour. Its presence in the
atmosphere is only marginally affected by human activity. Nevertheless, water vapour matters for
climate change because of an important positive feedback. Warmer air can hold more moisture,
and models predict that a small global warming would lead to a rise in global water vapour levels,
further adding to the enhanced greenhouse effect. On the other hand, it is possible that some
regions may become drier. Because modelling climate processes involving clouds and rainfall is
particularly difficult, the exact size of this crucial feedback has some uncertainty.

Carbon dioxide is currently responsible for over 60% of the enhanced greenhouse effect, which is
responsible for climate change. This gas occurs naturally in the atmosphere, but burning coal, oil,
and natural gas is releasing the carbon stored in these fossil fuels at an unprecedented rate.
Likewise, deforestation releases carbon stored in trees. Current annual emissions amount to over 7
billion tonnes of carbon, or almost 1% of the total mass of carbon dioxide in the atmosphere.

Carbon dioxide produced by human activity enters the carbon cycle. Many billions of tonnes of
carbon are exchanged naturally each year between the atmosphere, the oceans, and land
vegetation. The exchanges in this massive and complex natural system are precisely balanced;
carbon dioxide levels appear to have varied by less than 10% during the 10,000 years before
industrialization. In the 200 years since 1800, however, levels have risen by almost 30%. Even
with half of humanity's carbon dioxide emissions being absorbed by the oceans and land
vegetation, atmospheric levels continue to rise by over 10% every 20 years.

A second important human influence on climate is aerosols. These clouds of microscopic particles
are not a greenhouse gas. In addition to various natural sources, they are produced from sulphur
dioxide emitted mainly by power stations, and by the smoke from deforestation and the burning of
crop wastes. Aerosols settle out of the air after only a few days, but they are emitted in such
massive quantities that they have a substantial impact on climate in some regions.

Aerosols cool the climate locally by scattering sunlight back into space. Aerosol particles block
sunlight directly and also provide seeds for clouds to form, and often these clouds also have a
cooling effect. Over heavily industrialized regions, aerosol cooling may counteract nearly all of
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the warming effect of greenhouse gas increases to date.

. Methane is a powerful greenhouse gas whose levels have already doubled. The main new sources
of methane are agricultural, notably flooded rice paddies and expanding herds of cattle. Emissions
from waste dumps and leaks:from coal mining and natural gas production also contribute, -
especially in Canada. The main sink for methane is chemical reactions in the atmosphere.

. Methane from past emissions currently contributes 15-20% of the enhanced greenhouse effect.
The rapid rise in methane started more recently than the rise in carbon dioxide, but methane's
contribution has been catching up fast. However, methane has an effective atmospheric lifetime of
only 12 years, whereas carbon dioxide survives much longer. This means that the relative
importance of methane versus carbon dioxide emissions depends on the time horizon. For
example, methane emitted during the 1980s is expected to have about 80% of the impact of that
decade's carbon dioxide emissions over the 20-year period 1990-2010, but only 30% over the
100-year period 1990-2090.

. Nitrous oxide, chlorofluorocarbons (CFCs), and low level ozone contribute the remaining 20% of
the enhanced greenhouse effect. Nitrous oxide levels have risen by 15%, mainly due to more
intensive agriculture. CFCs increased rapidly until the early 1990s, but levels of key CFCs have
since stabilised due to tough emission controls introduced under the Montreal Protocol to protect:
the stratospheric ozone layer. Ozone is another naturally-occurring greenhouse gas whose levels
are rising in some regions in the lower atmosphere due to air pollution, even as they decline in the
stratosphere.

2.1.3 Trends in Emissions

. Future greenhouse gas emissions will depend on global population, economic, technological and
social trends. The link to population is clearest: the more people there are, the higher emissions
are likely to be. The link to economic development is less clear. Rich countries generally emit
more per person than do poor countries. However, countries of similar wealth can have very
different CO, emission rates depending on their geographical circumstances, their sources of
energy, and the efficiency with which they use energy and other natural resources.

. As a guide to policymakers, economists produce scenarios of future emissions. A scenario is not a
prediction. Rather it is a way of investigating the implications of particular assumptions about
future trends, including policies on greenhouse gases. Depending on the assumptions, a scenario
can project growing, stable, or declining emissions.

. Most scenarios suggest that future growth in emission rates will be dominated by what happens in
developing countries. The bulk of emissions to date have come from industrialized countries.
However, most future growth is likely to come from emerging economies where economic and
population growth is fastest - and for which projections are most uncertain.

. In a typical non-intervention scenario, carbon dioxide emissions rise from 7 billion tonnes of
carbon per year in 1990 to 20 billion in 2100. Non-intervention means that no new policies are
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adopted to reduce emissions in response to the threat of climate change. It does not mean that
nothing else changes: in this particular IPCC scenario (known as 1S92a), world population
doubles by 2100 while economic growth continues at 2-3% per year. (Remember that scenarios
are based on assumptions, which are simply that, assumed futures of the world)

This scenario leads to the equivalent of a doubling of pre-industrial CO, concentrations by 2030,
and a trebling by 2100. This includes the effects of other greenhouse gas emissions, translated
into their carbon-dioxide equivalents. Even the present 30% of pre-industrial carbon dioxide takes
levels of this long-lived greenhouse gas higher than they have been for at least 160,000 years.

Different assumptions about sources and sinks give very different results. Future emissions are
uncertain, and they have to be translated into future atmospheric concentrations using modeis of
the carbon cycle and atmospheric chemistry. This introduces more uncertainty, since it is unclear
how key sinks (processes that absorb greenhouse gases) will respond to a changing climate.
Rising carbon dioxide levels, for example, cause plants to grow faster (the CO,-fertilisation
effect) and absorb more carbon dioxide through photosynthesis. CO, fertilisation, together with
forest re-growth in northern countries, may be absorbing up to 25% of the carbon dioxide
currently produced by human activity. No-one knows how this sink will behave in the future: if
more land is required for food production or more forest fires occur, the trend may reverse.

Intervention scenarios are designed to examine the impact of efforts to reduce greenhouse gas
emissions. They depend not only on assumptions about population and economic growth, but also
about how future societies will respond to the introduction of policies such as taxes on carbon-
rich fossil fuels or regulation of greenhouse gas emitting products.

Existing international commitments could slightly reduce the rate of growth in emissions through
the 21st century. Under the Climate Change Convention, developed countries are aiming to return
their greenhouse gas emissions to 1990 levels by the year 2000. If they were to succeed, the date
of CO. doubling would be postponed by less than five years. A goal of making more substantial
reductions in atmospheric concentrations would clearly require all countries to make stronger cuts

in their emissions.

Freezing global emissions at current levels would postpone CO, doubling to 2100. This still would
not be enough to prevent greenhouse gas concentrations from continuing to rise far beyond the
year 2100. Stabilising carbon dioxide at double its pre-industrial concentration sometime in the
future would require emissions to fall eventually to less than 50% of their current levels, despite
growing populations and an expanding world economy.

Reducing uncertainties about climate change impacts and the costs of various response options is
vital for policymakers. Stabilising or reducing emissions world-wide would have an impact on
almost every human activity. To decide if it is worthwhile, we need to know how much it would
cost, and how bad things will get if we let emissions grow. There are tough moral questions too:
how much are we prepared to pay for the climate of the future, which only our children and their
children will see?
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Figure 1: CO, concentration (ppmv) / year, from 800 - 2000

Source: Climate Change 1994, Reports of Working Groups I and III of the IPCC, 1995

o

2.2 Climate System Science

s

In many countries research on climate - the atmosphere, oceans, hydrological and terrestrial systems, has
been conducted for many years. Much of that research has been conducted since 1980 in the framework
of the World Climate Research Program (WCRP), and since 1986 in the International Geosphere
Biosphere Program (IGBP). WCRP has focussed mainly on the physical aspects of the ocean-atmosphere
system and climate system modeling. IGBP concentrates on the biogeochemical aspects, but close
collaboration has brought the programs ever more closely together to understand better the whole climate
system. The key international agencies involved are the World Meteorological Organization, the
Intergovernmental Oceanographic Commission of UNESCO and the nongovernmental International
Council of Scientific Unions. In Canada, the Canadian Global Change Program has coordinated the
important Canadian IGBP efforts and liaison with the international program. The Canadian Climate
Program Board has served a similar function for Canada's active participation in the WCRP. Science
assessments of IPCC are based upon the research results from these international programs as well as

national research effect on climate.

2.2.1 The IPCC Assessment Process

The Intergovernmental Panel on Climate Change's assessments are relied on to a considerable extent in
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these briefing notes. This is because they are widely recognized as the most thorough and balanced
assessments of available published knowledge on climate system science, the likely impacts of change,
and the socio-economic dimensions of the climate change issue.

The IPCC was formed as a Panel open to all countries in 1988 by the World Meteorological Organization,
(WMO), a United Nations specialized agency, and the United Nations Environmerit Program (UNEP), at
the request of governments. Its first assessment report was completed in 1990 and was endorsed at the
Second World Climate Conference, Geneva, Nov. 1990 by some 800 scientists and Ministers. This
provided much of the impetus for negotiation by countries of the Framework Convention on Climate
Change initially signed in 1992 at the Earth Summit in Rio. The IPCC Report writing and review
procedures have nine steps, and are the most elaborate ever attempted by the global community on a
science-environment issue.

The steps are as follows:

ol Governments decide in plenary sessions on the overall scope of issues to be addressed, assign the
topics to three Working Groups and elect a Bureau for each group. For the 1992 to 1995 assessment,

these Working Groups were on:
Working Group [ The Science of Climate Change,

Working Group II Impacts, adaptation and mitigation, and
Working Group I Economic and Social Dimensions.

2. Each Working Group in Plenary Session, usually involving more than 100 country representatives
and business and environmental NGOs, decides in more detail on the topics to be covered in their part of
the overall assessment.

3. Countries are then asked to nominate qualitied authors and reviewers for the various topics. They
may be experts drawn from government agencies, universities, the business sector and scientific or
environmental non-governmental organizations. Writing teams are selected from these nominees by the
Working Group Bureaux ensuring inclusion of developing countries' specialists and a range of the
expertise needed for the topic.

4. The Writing Teams, led by one or several Lead Authors, then prepare first drafts of assessments
of published, peer reviewed, scientific and economics literature.

5. These drafts go to a large number of expert reviewers around the world, and reviews and
comments are carefully considered to produce a second draft report.

6. The second draft goes to governments for review by whoever they wish to designate, often
including business groups and environmental NGOs. After incorporation of the relevant review
comments, the Technical Reports are essentially complete. They remain the responsibility of the Authors.

7. Based on these technical assessments (which have ranged from 420 to 830 pages), each Working
Group Bureau then prepares a draft Summary for Policy Makers (SPM). This summary is intended to
reflect the key findings of the assessments, cast in a form that would be useful to governments and others
concerned with climate change policy.
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8. A government review by correspondence is conducted of this SPM and amendments are made by
the WG Bureau of the draft, to take into account the comments received.

9. A Working Group Plenary session reviews and approves the text of the SPM line by line, and
.accepts the underlying technical report.

Thus the IPCC Assessments of 1990 and 1995, consist of three authored technical assessment reports
containing 11 to 28 Chapters each, and 3 government approved Summaries for Policy Makers. As there
are different perspectives from countries ranging from oil producers to small island states concerned
about sea level rise, the SPM's usually involve carefully phrased, balanced statements, based upon the
underlying technical reports. The whole process in the 1995 assessments involved upwards of 3,000
scientists and other specialists from around the world. It is undoubtedly the most thorough, authoritative,
global assessment of a science-environment issue that has ever been produced.

Most of the IPCC material in this briefing kit is drawn from the Summaries for Policy Makers.

The complete 1995 Assessment was published by Cambridge University Press, in 3 Volumes under the
general title, Climate Change, 1995 and is available through bookstores. The Summaries for Policy
Makers are also available from WMO, Case Postale 2300, CH 1211 Geneva in several languages. The
documents are also available on the Web (see resources section at the end of the binder for the Web

addresses).

The next section of the briefing binder provides the entire text of Working Group I Summary for
Policymakers.

2.2.2  Summary for policy makers: WGI'

Considerable progress has been made in the understanding of climate change science since 1990 and new
data and analyses have become available.

1. Greenhouse gas concentrations have continued to increase

Increases in greenhouse gas concentrations since pre-industrial times (i.e. since about 1750) have led to a
positive radiative forcing of climate, tending to warm the surface and to produce other changes of climate.

. The atmospheric concentrations of greenhouse gases, inter alia carbon dioxide (CO.), methane
(CH,) and nitrous oxide (N,O) have grown significantly: by about 30%, 145%, and 15%,
respectively (values for 1992). These trends can be attributed largely to human activities, mostly
fossil fuel use, land-use change and agriculture.

. The growth rates of CO,, CH, and N,O concentrations were low during the early 1990s. While
this apparently natural variation is not yet fully explained, recent data indicate that the growth

! excerpt from: IPCC Second Assessment: Climate Change 1995. Intergovernmental Panel on Climate
Change. World Meteorological Organization and United Nations Environmental Program, pg 21-24
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rates are currently comparable to those averaged over the 1980s.

The direct radiative forcing of the long-lived greenhouse gases (2.45 Wm-2) is due primarily to
increases in the concentrations of CO, (1.56 Wm-2), CH, (0.47 Wm-2) and N,O (0.14 Wm- 2)
(values for 1992)

Many greenhouse gases remain in the atmosphere for a long time (for CO, and N,O, many
decades to centuries), hence they affect radiative forcing on long time-scales.

The direct radiative forcing due to the CFCs and HCFCs combined is 0.25 Wm-2. However, their
net radiative forcing is reduced by about 0.1 Wm-2 because they have caused stratospheric ozone
depletion which gives rise to a negative radiative forcing.

Growth in the concentration of CFCs, but not HCFCs, has slowed to about zero. The
concentrations of both CFCs and HCFCs, and their consequent ozone depletion, are expected to
decrease substantially by 2050 through implementation of the Montreal Protocol and its

Adjustments and Amendments.

At present some long-lived greenhouse gases (particularly HFCs (a CFC substitute), PFCs and
SF6) contribute little to radiative forcing but their projected growth could contribute several per
cent to radiative forcing during the 21st century.

If carbon dioxide emissions were maintained at near current (1994) levels, they would lead to a
nearly constant rate of increase in atmospheric concentrations for at least two centuries, reaching
about 500 ppmv (approaching twice the pre-industrial concentration of 280 ppmv) by the end of
the 21st century.

A range of carbon cycle models indicates that stabilisation of atmospheric CO, concentrations at
450, 650 or 1000 ppmv could be achieved only if global anthropogenic CO, emissions drop to
1990 levels by, respectively, approximately 40, 140 or 240 years from now, and drop substantially
below 1990 levels subsequently.

Any eventual stabilised concentration is governed more by the accumulated anthropogenic CO,
emissions from now until the time of stabilisation, than by the way those emissions change over
the period. This means that, for a given stabilised concentration value, higher emissions in early
decades require lower emissions later on. Among the range of stabilisation cases studied, for
stabilisation at 450, 650 or 1000 ppmv accumulated anthropogenic emissions over the period
1991 to 2100 are 630 GtC, 1030 GtC, and 1410 GtC respectively (: approximately 15% in each
case). For comparison the corresponding accumulated emissions for IPCC 1S92 emission
scenarios range from 770 to 2190 GtC.

Stabilisation of CH, and N,O concentrations at today's levels would involve reductions in
anthropogenic emissions of 8% and more than 50% respectively.

There is evidence that tropospheric ozone concentrations in the Northern Hemisphere have
increased since pre-industrial times because of human activity and that this has resulted in a

Page 10

CGCP: Cross-Canada Briefings Before Kyoto - Participants ' Briefing Book 97/10/24



CLIMATE CHANGE BRIEFINGS

positive radiative forcing. This forcing is not yet well characterised, but it is estimated to be about
0.4 Wm-2 (15% of that from the long-lived greenhouse gases). However the observations of the
most recent decade show that the upward trend has slowed significantly or stopped.

2. Anthropogenic aerosols tend to produce negative radiative forcings

. Tropospheric aerosols (microscopic airborne particles) resulting from combustion of fossil fuels,
biomass burning and other sources have led to a negative direct forcing of about 0.5 Wm-2, as a
global average, and possibly also to a negative indirect forcing of a similar magnitude. While the
negative forcing is focused in particular regions and subcontinental areas, it can have continental
to hemispheric scale effects on climate patterns.

. Locally, the aerosol forcing can be large enough to more than offset the positive forcing due to
greenhouse gases.

’ In contrast to the long-lived greenhouse gases, anthropogenic aerosols are very short-lived in the
atmosphere, hence their radiative forcing adjusts rapidly to increases or decreases in emissions.

3. Climate has changed over the past century

At any one location year-to-year variations in weather can be large, but analyses of meteorological and
other data over large areas and over periods of decades or more have provided evidence for some
Important systematic changes.

. Global mean surface air temperature has increased by between about 0.3 and 0.6:°C since the late
19th century ; the additional data available since 1990 and the re-analyses since then have not
significantly changed this range of estimated increase.

. Recent years have been among the warmest since 1860, i.e., in the period of instrumental record,
despite the cooling effect of the 1991 Mt. Pinatubo volcanic eruption.

. Night-time temperatures over land have generally increased more than daytime temperatures.

. Regional changes are also evident. For example, the recent warming has been greatest over the
mid-latitude continents in winter and spring, with a few areas of cooling, such as the North
Atlantic ocean. Precipitation has increased over land in high latitudes of the Northern
Hemisphere, especially during the cold season.

. Global sea level has risen by between 10 and 25 cm over the past 100 years and much of the rise
may be related to the increase in global mean temperature.

. There are inadequate data to determine whether consistent global changes in climate variability or
weather extremes have occurred over the 20th Century. On regional scales there is clear evidence
of changes in some extremes and climate variability indicators (e.g., fewer frosts in several
widespread areas; an increase in the proportion of rainfall from extreme events over the
contiguous states of the USA). Some of these changes have been toward greater variability; some
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have been toward lower variability.

. The 1990 to mid-1995 persistent warm-phase of the El Nito -Southern Oscillation (which causes
droughts and floods in many areas) was unusual in the context of the last 120 years.

4. The balance of evidence sugg'est& a discernible human influence on global climate

Any human-induced effect on climate will be superimposed on the background noise of natural climate
variability, which results both from internal fluctuations and from external causes such as solar variability
or volcanic eruptions. Detection and attribution studies attempt to distinguish between anthropogenic and
natural influences. Detection of change is the process of demonstrating that an observed change in climate
is highly unusual in a statistical sense, but does not provide a reason for the change. Attribution is the
process of establishing cause and effect relations, including the testing of competing hypotheses.

Since the 1990 IPCC Report, considerable progress has been made in attempts to distinguish between
natural and anthropogenic influences on climate. This progress has been achieved by including effects of
sulphate aerosols in addition to greenhouse gases, thus leading to more realistic estimates of
human-induced radiative forcing. These have then been used in climate models to provide more complete
simulations of the human-induced climate-change 'signal’. In addition, new simulations with coupled
atmosphere-ocean models have provided important information about decade to century time-scale
natural internal climate variability. A further major area of progress is the shift of focus from studies of
global-mean changes to comparisons of modelled and observed spatial and temporal patterns of climate
change.

The most important results related to the issues of detection and attribution are:

. The limited available evidence from proxy climate indicators suggests that the 20th century global
mean temperature is at least as warm as any other century since at least 1400 AD. Data prior to
1400 are too sparse to allow the reliable estimation of global mean temperature.

. Assessments of the statistical significance of the observed global mean surface air temperature
trend over the last century have used a variety of new estimates of natural internal and
externally-forced variability. These are derived from instrumental data, palaeodata, simple and
complex climate models, and statistical models fitted to observations. Most of these studies have
detected a significant change and show that the observed warming trend is unlikely to be entirely
natural in origin.

. More convincing recent evidence for the attribution of a human effect on climate is emerging
from pattern-based studies, in which the modelled climate response to combined forcing by
greenhouse gases and anthropogenic sulphate aerosols is compared with observed geographical,
seasonal and vertical patterns of atmospheric temperature change. These studies show that such
pattern correspondences increase with time, as one would expect as an anthropogenic signal
increases in strength. Furthermore, the probability is very low that these correspondences could
occur by chance as a result of natural internal variability only. The vertical patterns of change are
also inconsistent with those expected for solar and volcanic forcing.
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. Our ability to quantify the human influence on global climate is currently limited because the
expected signal is still emerging from the noise of natural variability, and because there are
uncertainties in key factors. These include the magnitude and patterns of long term natural
variability and the time-evolving pattern of forcing by, and response to, changes in concentrations
of greenhouse gases and aerosols, and land surface changes. Nevertheless, the balance of evidence
suggests that there is a discernible human infiuence on global climate.

5. Climate is expected to continue to change in the future

The IPCC has developed a range of scenarios, IS92a-f, of future greenhouse gas and aerosol precursor
emissions based on assumptions concerning population and economic growth, land-use, technological
changes, energy availability and fuel mix during the period 1990 to 2100. Through understanding of the
global carbon cycle and of atmospheric chemistry, these emissions can be used to project atmospheric
concentrations of greenhouse gases and aerosols and the perturbation of natural radiative forcing. Climate
models can then be used to develop projections of future climate.

. The increasing realism of simulations of current and past climate by coupled atmosphere-ocean
climate models has increased our confidence in their use for projection of future climate change.
Important uncertainties remain, but these have been taken into account in the full range of
projections of global mean temperature and sea level change.

. For the mid-range IPCC emission scenario, IS92a, assuming the best estimate value of climate
sensitivity and including the effects of future increases in aerosol, models project an increase in
global mean surface air temperature relative to 1990 of about 2:.C by 2100. This estimate is
approximately one third lower than the best estimate in 1990. This is due primarily to lower
emission scenarios (particularly for CO, and the CFCs), the inclusion of the cooling effect of
sulphate aerosols, and improvements in the treatment of the carbon cycle. Combining the lowest
IPCC emission scenario (IS92c¢) with a low value of climate sensitivity and including the effects
of future changes in aerosol concentrations leads to a projected increase of about 1..C by 2100.
The corresponding projection for the highest IPCC scenario (IS92e) combined with a high value
of climate sensitivity gives a warming of about 3.5 'C. In all cases the average rate of warming
would probably be greater than any seen in the last 10,000 years, but the actual annual to decadal
changes would include considerable natural variability. Regional temperature changes could
ditfer substantially from the global mean value. Because of the thermal inertia of the oceans, only
50-90% of the eventual equilibrium temperature change would have been realised by 2100 and
temperature would continue to increase beyond 2100, even if concentrations of greenhouse gases
were stabilised by that time.

. Average sea level is expected to rise as a result of thermal expansion of the oceans and melting of
glaciers and ice-sheets. For the IS92a scenario, assuming the best estimate values of climate
sensitivity and of ice melts ensitivi ty to warming, and including the effects of future changes in
aerosol, models project an increase in sea level of about 50 cm from the present to 2100. This
estimate is approximately 25% lower than the best estimate in 1990 due to the lower temperature
projection, but also reflecting improvements in the climate and ice melt models. Combining the
lowest emission scenario (IS92c) with the low climate and ice melt sensitivities and including
aerosol effects gives a projected sea level rise of about 15 ¢cm from the present to 2100. The
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corresponding projection for the highest emission scenario (IS92e) combined with high climate
and ice-melt sensitivities gives a sea level rise of about 95 cm from the present to 2100. Sea level
would continue to rise at a similar rate in future centuries beyond 2100, even if concentrations of
greenhouse gases were stabilised by that time, and would continue to do so even beyond the time
of stabilisation of global mean temperature. Regional sea level changes may dlffer from the global
mean value owing to land movement and ocean current changes.

Confidence is higher in the hemispheric-to-continental scale projections of coupled
atmosphere-ocean climate models than in the regional projections, where confidence remains low.
There is more confidence in temperature projections than hydrological changes.

All model simulations, whether they were forced with increased concentrations of greenhouse
gases and aerosols or with increased concentrations of greenhouse gases alone, show the,
following features: greater surface warming of the land than of the sea in winter; a maximum
surface warming in high northern latitudes in winter, little surface warming over the Arctic in
summer; an enhanced global mean hydrological cycle, and increased precipitation and soil
moisture in high latitudes in winter. All these changes are associated with identifiable physical
mechanisms.

In addition, most simulations show a reduction in the strength of the north Atlantic thermohaline
circulation and a widespread reduction in diurnal range of temperature. These features too can be
explained in terms of identifiable physical mechanisms.

The direct and indirect effects of anthropogenic aerosols have an important effect on the
projections. Generally, the magnitudes of the temperature and precipitation changes are smaller
when aerosol effects are represented, especially in northern mid-latitudes. Note that the cooling
effect of aerosols is not a simple offset to the warming effect of greenhouse gases, but
significantly affects some of the continental scale patterns of climate change, most noticeably in
the summer hemisphere. For example, models that consider only the effects of greenhouse gases
generally project an increase in precipitation and soil moisture in the Asian summer monsoon
region, whereas models that include , in addition, some of the effects of aerosols suggest that
monsoon precipitation may decrease. The spatial and temporal distribution of aerosols greatly
influence regional projections, which are therefore more uncertain.

A general warming is expected to lead to an increase in the occurrence of extremely hot days and
a decrease in the occurrence of extremely cold days.

Warmer temperatures will lead to a more vigorous hydrological cycle; this translates into
prospects for more severe droughts and/or floods in some places and less severe droughts and/or
floods in other places. Several models indicate an increase in precipitation intensity, suggesting a
possibility for more extreme rainfall events. Knowledge is currently insutticient to say whether
there will be any changes in the occurrence or geographical distribution of severe storms, €.g.,
tropical cyclones.

Sustained rapid climate change could shift the competitive balance among species and even lead
to forest dieback, altering the terrestrial uptake and release of carbon. The magnitude is uncertain,

N
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but could be between zero and 200 GtC over the next one to two centuries, depending on the rate
of climate change.

6. There are still many uncertainties

Many fattois currently limit our ability to project and detect future climate change. In particular, to
reduce uncertainties further work is needed on the following priority topics:

. Estimation of future emissions and biogeochemical cycling (including sources and sinks) of
greenhouse gases, aerosols and aerosol precursors and projections of future concentrations and

radiative properties.

. Representation of climate processes in models, especially feedbacks associated with clouds,
oceans, sea ice and vegetation, in order to improve projections of rates and regional patterns of

climate change.

. Systematic collection of long-term instrumental and proxy observations of climate system
variables (e.g., solar output, atmospheric energy balance components, hydrological cycles, ocean
characteristics and ecosystem changes) for the purposes of model testing, assessment of temporal
and regional variability and for detection and attribution studies.

Future unexpected, large and rapid climate system changes (as have occurred in the past) are, by their
nature difficult to predict. This implies that future climate changes may also involve surprises. In
particular these arise from the non-linear nature of the climate system. When rapidly forced, non-linear
systems are especially subject to unexpected behaviour. Progress can be made by investigating non-linear
processes and sub-components of the climatic system. Examples of such non-linear behaviour include
rapid circulation changes in the North Atlantic and feedbacks associated with terrestrial ecosystem

changes.

2.2.3 Changes in Climate Extremes

By all measures there has been an alarmingly rapid increase in world-wide losses from natural disasters
over the past three decades. The problem facing design engineers, water managers, insurance companies
and society as a whole, is whether the exponential trend in increased losses is likely to continue, or will
the damages subside in future decades? To answer requires analysis of the likely causes of the increases.
The rise in disaster damages could be due to three main factors:

1) increases in infrastructure and human activities exposed to natural hazards,
2) changes in land use in river basins affecting floods and droughts, and
3) increases in the frequency of extreme climatic events.

This section of the briefing book examines these three factors, with special emphasis on the question of
changes in climate-related hazards, and considers the implications for future disaster losses. Many in the
insurance and re-insurance industry, in particular, believe that the increased losses cannot be attributed
entirely to growing economic development and populations exposed to the hazards. Munich Re's 1996
press release was headed by newspapers, Insurance: Biz Blames High Costs Partly on Climate Change.
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The report goes on to say, The cost of natural disasters, some caused by global warming, surged to a
record $180 billion last year, three times the previous high reached in 1994, according to Munich Re,
world's largest re-insurance group. In Canada, the Insurance Industry has reported a similar rapid rise in
losses - reaching $900 million in 1996, which many in the industry ascribe in part to climate change.

Do the records of disaster losses, arid 6f frequency and severity of climate-related hazards - storms, floods
and droughts, support the contention of a linkage to anthropogenic climate change made by some
insurance companies? Can anything be inferred from projections of future climate, under forcing by
greenhouse gases and aerosols, about future trends in natural hazards?

WORLD-WIDE DISASTER LOSS TRENDS

There are several sources of disaster data, the large re-insurance companies, some government agencies
(especially in U.S.A. and Japan), and university groups such as the Centre for Research on Epidemiology
of Disasters (CRED) University of Louvain, Belgium. While there are differences in the data sets, several

- general conclusions can be reached from compilations by these agencies and summaries of their data
made for the Yokohama U.N. Conference on Natural Disaster Reduction 1994. These are that:

I. Losses have increased enormously since the 1960s - from an average of about $1 billion/year in
the 1960s to an average of more than $50 billion/year in the 1990s - in constant dollars (Munich
Re and Japan Land Agency)

Most recent annual global loss estimates were $65 billion (1995), $150 to $180 billion (1996 -
about half from the Great Hanshin - Kobé earthquake, Japan), and $60 billion (1997).

2. From 1965-92 data, about 70% of economic losses were due to climate related disasters (storms,
tfloods, droughts) and 97% of people affected were from extreme climatic and hydrologic events.
3 The number of deaths from natural disasters has increased at a slower rate than economic losses.

In significant measure, this is attributable to improved waming and preparedness systems,
stronger building codes and other measures reinforced through the U.N.'s International Decade for
Natural Disaster Reduction (1990-99). Most deaths (88%) from 1985-92 were in low income
countries in which these disaster loss prevention measures have been less vigorously pursued.

One analysis for the 1994 Yokohama Conference provides data on numbers of major disasters
from 1963-1992. Major is defined as:

a) damages of more than 1% of annual GNP of the affected country,
b) number of affected people exceeding 1% of the population , and
¢) number of deaths greater than 100.

Over the period the number of earthquake disasters, exceeding the 1% of GNP threshold, doubled
or tripled but drought numbers on this criterion showed a 5 to 7 fold increase, floods were up 8 -
12 times and tropical storms about 4 times. Floods and droughts also showed the greatest rate of
increase for the persons affected criterion, more than twice as rapid as the doubled number of
disastrous tropical cyclones.
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POSSIBLE CAUSES OF OBSERVED TRENDS

Global economic development from 1965 to 1990 is illustrated by about a 3-fold increase in world GNP
and total world population has nearly doubled over this period. However, these are far from the 50 fold
increase reported in disaster losses. Undoubtedly populations in hazardous areas, especially coastal
zones, have increased more rapidly than the general population, but only in a few locations (e.g. Florida)
has this increase been sufficient to explain much of the disaster loss rise. Flood frequency has increased
in a number of river basins because of reduction of forested area. Increases in surface areas impermeable
to rain water has accelerated runoff and raised flood peaks because of urban and suburban development in
many watersheds. Reduction of woody vegetation in semi-arid countries has intensified desertification
and drought. These forces have been undoubtedly at work, but it is difficult to assess their global

magnitude.

What of the third possible factor, increased frequency of climate extremes? Is there evidence of thls in
climatic records and what do climate research results suggest for the future?

The 1995 IPCC Report concluded that "there are inadequate data to determine whether consistent global
changes in climate variability or extremes have occurred over the 20th century”. Nevertheless, the Report
cites a number of regions in which increased frequency of certain extreme events has been observed. At
the same time, the IPCC reports that, "With increasing greenhouse gas concentrations, many models
suggest an increase in the probability of intense precipitation"”. This follows from the IPCC's 1992
conclusion "that a warmer climate will be one in which the hydrologic cycle will in general be more
intense leading to more heavy rain events". Various classes of climate extremes need to be considered
since the evidence of changes and projections of future change differ for different types of hazards.

Heavy Rains

As suggested in the quotations from the IPCC report, this is the class of extreme events for which climate
change evidence is most compelling. Among the regionally observed trends, well confirmed by long term
reliable data, are increases in the frequency of extreme rainfall events in U.S.A., Japan, northern
Australia, and the north-west coast of India. For example, Tom Karl of U.S. National Oceanographic and
Atmospheric Administration and colleagues, found a highly significant (20%) increase from 1911 to 1992
over U.S.A. in the proportion of rain occurring in heavy rain days (>50.8mm) in summer. Karl and his
colleagues also showed that the area of the U.S.A. that has had a greater than normal amount of
precipitation in heavy one day events (>50.8 mm) has steadily increased over the century. They calculate
that this result has a less than 1 in 1000 chance of occurring in a quasi stationary climate, and is a
manifestation of a changing climate. However, these analysts found no similar detectable trend in records
for a short period to 1989, in China or the former Soviet Union. The changes over North America are
related to a significant increase in moisture content in the lower layers of the atmosphere observed over
the past 30 years. In southern Canada, while the average amount of water vapour for precipitation has
increased in the past 30 years, in some cases significantly, the frequency of very heavy rains is unchanged
or only slightly greater. Total rainfall has also increased over much of the U.S.A. and parts of Canada but
this has occurred mainly in heavy talls on rainy days rather than more days with rain.

A number of different models of the climate system driven by increasing greenhouse gases indicate that a
generally warmer world in future will see rain intensities increase at most latitudes, with the heaviest rain
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events increasing the most. The latter would rise by more than 50% according to the U.K. Meteorological
Office model in a doubled CO, world. Under similar changes in the atmospheric composition, the
Canadian Climate model projects heavy rains occurring once in 20 years to become once in 10 year
events.

Tropical Storms

Data compiled by the World Meteorological Organization suggest that there has been no world-wide
significant change observed in frequency or intensity of tropical cyclones, variously called, typhoons,
hurricanes, cyclones in different tropical regions. Regional fluctuations have been strong on a decade to
decade basis, and these appear to be closely related to the EI Nino - Southern Oscillation (ENSO) events
involving abnormally warm surface water in the equatorial Pacific. The warm El Nino years depress
hurricane activities in the Caribbean and North Atlantic and enhance cyclone frequency in parts of the
Pacific. Some studies, but not all, suggest an increasing frequency, intensity and length of warm EIl Nino
events in a greenhouse gas-enhanced world. :

At the same time, present climate models do not have a fine enough scale to provide any confident
indication of tropical cyclone activities in a future changing climate. It has been argued on physical
grounds that there will likely be little change in numbers or average intensities of tropical cyclones but
there could be an increase in intensity of the most severe storms.

Extra-tropical Storms

There is evidence in some published reports of increases in the past few decades in frequency of the most
severe northern hemisphere storms, especially in winter, and of increased significant wave heights in the
North Atlantic. On the other hand, some analysts argue that the data sets available are not consistent
enough for determination of long term trends.

Modeling of possible future changes with increased greenhouse gases has also been limited. However,
several studies suggest that recent observed trends towards more intense extra-tropical storms (cyclones)
in the northern hemisphere may be a part of human induced climate change. For example, from the
Canadian Climate-model runs, it was concluded that although the total number of winter cyclones would
decrease with increased greenhouse gases there would be an increase in frequency of very intense storms.
This suggests that more of the precipitation (snow and rain) would occur in intense bursts, and there
would be more frequent wind damages. The UK. Meteorological Office model suggests a poleward shift
and intensification of Northern Hemisphere storm tracks with the most spectacular increase in intensity in
eastern Atlantic and western Europe. These results are consistent with observed increase in Northern
Hemisphere severe storms and North Atlantic significant wave heights over the past 3 decades.

Sea Level Rise

Exacerbating coastal and estuarine flooding, along with any change in intensity or location of storms, is
an increase in mean sea level. IPCC indicates that mean sea level has risen between 10 and 25 cm over
the past century. The rise in average sea level is mainly due to expansion of water in a warming world but
also in part to melting of land based ice and glaciers, evident in recent decades. Projections of future rates
of sea level increase in a warming world are 2 to 5 times the past rates with a mid-range projection of a 4
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metre rise by 2100. IPCC estimates that the world population exposed to coastal flooding would double
from 46 to 92 million with a %2 metre sea level rise, with many low lying islands and estuaries seriously

affected.
Droughts .- .

Statistical evidence for systematic changes to date in drought frequency is not consistent or convincing.
Drought frequency and severity in many countries is very closely tied to the ENSO phenomenon, which
appears to be a more important factor at this stage than any global climate trend. The question of the
interaction between ENSO events and climate change is a field of very intensive research. Over the past
80 years the intensity of both warm water El Nino events and cold water La Nina occurrences has
apparently increased. Some models of the interaction of global warming and ENSO suggest that the
warming could worsen drought conditions in those regions subject to ENSO induced droughts.

Other investigators find that their model outputs indicate not only heavier one-day rains in future, but also
longer dry spells between rains. IPCC suggests also that dry days may become more frequent in those
tropical regions where mean precipitation is expected to decrease in a warmer world. Taken together,
there may then be an increase in the length of dry periods, i.e. a tendency towards more and longer dry
spells in many regions.

Recent modeling work at the Geophysical Fluid Dynamics Lab. (Princeton) examined effects of
greenhouse gas increases on soil moisture, and investigated the mechanisms responsible for mid-continent
summer dryness. The analysis used 4 x CQO, forcing to exaggerate the mechanisms and effects although
the exaggeration may not be too great since without additional limitation policies, a 3 x CO, world is quite
plausible before the end of the next century. This study showed largest increases in evaporation minus
precipitation in summer in the band 40 to 50° North, suggesting a tendency towards more severe droughts
in major cereal growing regions of North America and Asia.

Floods

Several climatic trends may have been affecting flood frequency and severity. The observed increase in
large one day rainfalls in some regions outlined above are one factor especially in small river basins. In
zones where floods often result from snowmelt, there 1s evidence that earlier spring melt, with recent
warming trends, has resulted in more rapid melt of the winter snow pack and higher peak flows. These
factors combined with changes in land use in many river basins is likely to continue to increase flood
disaster losses, unless strong damage reduction measures are implemented.

Other Climate Related Hazards

There are indications from both France and Canada that increased summer temperatures of the past few
decades especially warmer nights, have been related to more frequent severe thunderstorms, hail and
tornado events. Warm summers will be more frequent in a greenhouse enhanced world.

Wildfires in remote forest areas are a result of dry periods and lightning strikes. Both have been observed
to increase as has area burned, in recent decades in boreal forests of central and western Canada and parts
of Russia. This is likely to increase with further greenhouse gas forcing of climate.
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2.3 Impacts and Adaptation

2.3.1 Introduction

The following text is adapted from Implications for Canada of Recent IPCC Assessment Reports, aj’oiht
Canadian Global Change Program/Canadian Climate Program publication released in 1995. References to
the Mackenzie Basin Impact Study, the Great Lakes-St. Lawrence River Basin Study and to the Canada
Country Study have been incorporated into this briefing book.

SECOND ASSESSMENT REPORT — IMPACTS, ADAPTATIONS AND MITIGATION
OPTIONS

Background

‘The IPCC Working Group II Draft Second Assessment Report provides a wealth of detail on potential
impacts and adaptation and mitigation responses all over the world. The report contains 28 chapters,
numbers over 800 pages and has a list of some 550 lead and supporting authors (dozens of whom are
Canadians). While it provides an excellent global inventory of potential impacts, it does not, provide a
direct national assessment of impacts on Canada.

The first and foremost implication of the IPCC work is, therefore, to suggest an urgent need for a national
impacts and adaptation assessment for Canada.

The impacts of climate change on Canada are of two kinds: the direct impacts upon the Canadian
environment and society, and indirect effects that will be felt by Canada as a result of impacts elsewhere
in the world. Because Canada and Canadians may have a greater capacity to adapt than most other regions
of the world, these indirect effects are particularly significant.

A number of detailed impact studies of sectors and regions have been made in Canada, but significant
gaps in research exist and the existing studies have not been synthesized into an integrated picture, nor
have concerted attempts been made to evaluate impacts in monetary forms. The Canada Country Study
(see box below) was launched in 1996 to address this important gap in our knowledge. However, since
the study will only be released at the end of November, it was not used for this briefing book.
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Background information, Canada Country Study

The Canada Country Study (CCS) was officially launched in the early summer of 1996. In Phase I, the focus
was placed on assessing current levels of understanding and identifying major gaps in knowledge via a review of
the scientific literature. Intended to be a basis for the Canadian contribution to the North American chapter of
the Intergovernmental Panel on Climate Change (IPCC) Special Report on Regional Impacts being prepared for
COPIII in Kyoto, the assessment process has resulted in the production of eight volumes. These include:

> Six regional volumes (British Columbia and Yukon, Arctic, Prairies, Ontario, Quebec, Atlantic)
> A national volume with twelve sectoral studies (agriculture, built environment, energy, fisheries,
forestry, human health, insurance, recreation and tourism, transport, unmanaged ecosystems, water

resources, wetlands)
> A national volume with eight cross-cutting issues papers (changing landscapes, costing, domestic trade
and commerce, extra-territorial issues, extreme events, integrated air issues, sustainability, two

economies)

From these 26 component reports, a series of bilingual summaries are being produced including a National
Summary for Policy Makers, a National Plain Language Summary, and six Regional Plain Language
Summaries.

More information regarding the Canada Country Study or the National Symposium is available through its
website (http://innova.tor.ec.gc.ca/ccs/).

Mackenzie Basin Impact Study

This regional comprehensive study has been widely recognized as a model for climate change impact
studies. It was led by Stewart Cohen of Environment Canada and University of British Columbia but
involved a large number of partners. First of all, it was conducted in a region where temveratures have
already risen an average of 1°to 2° C over the past three decades and so can be thought of as a fore taste
of impacts to come in a more widespread and intense warming. Secondly, it engaged directly the
indigenous people of the basin, many of whom still live off the land in a society based mainly on hunting
and trapping. :

Physical impacts of observed and projected changes include:

a) melting of permafrost as the line of permanently frozen ground retreated northward - resulting in
land slides and failures in building foundations, roads, pipelines, etc.,

b) lowering of water levels in some deltas and marshes important for fur-bearing animals,

c) observed and potential adverse effects on caribou herds with deeper winter snows and warming
summer with more biting insects,

d) increased area burned by forest fires in boreal forest regions of the basin, at times threatening
communities,

e) altered spring flood regimes affecting navigation, silt deposition, etc.

f) rising sea level affecting coastal settlements.

One general conclusion was that impacts of an increasingly rapid climate change would have major
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impact on indigenous people and their means of subsistence.
Great Lakes - St. Lawrence River Basin Study

A regional study similar to the MBIS project is also underway in the Great Lakes - St. Lawrence River
basin, in a bilateral project between Canada and U.S.A. Preliminary results indicate that projected climate
change would result in significant lowering of lake levels with adverse effects on shipping, hydro-power
production, municipal water supply and water quality.

Vulnerabilities, Selected Impacts

The IPCC Working Group II report shows that human-induced climate change will be a major additional
stress in a world where the environment is already being seriously damaged and depleted by increasing
resource demands and non-sustainable management practices:

Human health

There is a serious threat to human health in high-latitude countries such as Canada through increased
exposure to heat stress in very hot weather events and more frequent weather hazards (e.g., droughts,
floods, wildfires and severe storms) with resulting injuries, deaths and damage to infrastructure that
supports public health.

From a global perspective, the most alarming threat is an increase in transmission of vector-borne
infectious diseases as the vector organisms spread and extend their range from equatorial regions. Major
increases are likely in the range and incidence of malaria, dengue, yellow fever, schistosomiasis and
river-blindness, events which are likely to compound conditions of poor environmental health conditions
in many countries. Public health preventative programs need strengthening. The problem could be
further exacerbated by regional food shortages and consequent undernutrition. In a smaller world with
rapid air travel and mass tourism and migration, a deterioration in health levels in developing countries

would also pose a threat to Canada.
Water systems

Major impacts are expected in regional water supplies and demands, resulting in chronic shortages where
water supply is already limited.

The quality and quantity of fresh water for domestic water supply, agriculture, hydroelectricity, thermal
power generation, municipal and industrial water supply, water pollution abatement and inland navigation
is already insufficient in many regions of the world, especially the arid and semi-arid areas. With the
expected growth in population by 2025, the 8% of the world’s people already without water will increase
to 25%, even without climate change. Even in North America, periodic water shortages in the United
States have resulted in calls for increased diversions southward from the Great Lakes. With climate
change. these stresses will extend to other areas, resulting in hardship, threats to health and. most serious
to contemplate, strong competition for control of sources among competing users both within and between
countries. Such competition is often a contributing cause of armed conflict.
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Canada has a well-recognized interest in international law and order and plays a major peacekeeping role.
The necessity for such actions on a much larger scale is a probable outcome of the impact of climate

change on water systems.
Natural ecological systems

Aquatic and terrestrial ecosystems provide food, transportation, timber, flood control, water supplies,
recreation and biodiversity, all of which are sensitive to climate change.

Natural ecological systems are now under heavy stress from human resource demands. Wildlife and fish
stocks are endangered, with serious economic and sociocultural consequences. Climate change will add a
major additional stress factor.

The boundaries of ecosystem regions are likely to move a lot faster than most species can migrate,
resulting in significant species loss and decline in biodiversity. Such dangers will have a direct impact on
Canada. The most outstanding concern is for the future of the great boreal forest, which could be reduced
to a mere remnant of the present size, or undergo major changes in species.

Forests

Between 14% and 65% of the world's forested areas would undergo major changes in vegetation type,
with implications for management and commodities. Large forested areas that now provide a large and
varied supply of forest products are under threat from climate change because, like natural ecosystems,
they cannot move (or be moved) rapidly enough to adapt to the poleward shift of temperate bands. A
poleward shift in the range of 160 to 640 km over the next 100 years is expected, while the historical
migration rates for many species are in the range ot 4 to 200 km per century.

Boreal forests (including Canada's) are particularly vulnerable: in addition to direct effects on growth,
indirect effects such as increased forest fire frequency and pest outbreaks are likely to decrease average
forest age, biomass and carbon storage.

Coastal ecosystems and coastal zones

The median projection of sea level rise of 1/2 meter is estimated by IPCC to about double the world
population subjected to coastal flooding from 46 to 92 million. Saltwater marshes, mangroves, wetlands,
coral reefs and atolls together provide a wide range of goods and services and play a vital role as habitats
and nurseries (breeding grounds and safe places for young fish).

Projected sea level rise threatens to destroy many of these sensitive natural areas and terminate their key
role in ecosystems. Sea level rise will have a number of negative impacts on tourism, ports, harbours,
human settlements, agriculture, the insurance industry and cultural systems and values. There is serious
risk of permanent loss of land — some of which is densely populated in countries where available land for
alternate development is in short supply or non-existent. High-cost options to protect coastal areas from
sea level rise do exist, but they are likely to be prohibitively expensive for all except the most committed
governments. The largest impacts on Canada are likely to be experienced in the lower Fraser delta lands
in British Columbia and in a few coastal cities in eastern Canada, including Charlottetown, Prince Edward
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Island.
Agriculture

In aggregate, it seems that the gains and losses may average out globally, such that there will not be a
major threat to world food production, assuming suitable and cost-effective adaptation measures can be
implemented and trade in food is efficient and meets the needs of countries with reduced production. On
the other hand, the lesser ability to adapt agriculture to changed climate in some regions, especially the
poorer regions of the planet, will have a potentially large regional impact, including security of food.
There may be significant new opportunities for Canadian agriculture in a warmer world, provided
sufficient precipitation occurs or irrigation water is available in food-producing areas, which is by no
means certain in a changing climate. Other regions are likely to be adversely affected. In Canada,
northward expansion of cultivation could also lead to conflict with existing land use and the stakeholders
in forestry, wildlife habitat and hunting. This could pose an additional threat to aboriginal lifestyles.

Adaptation

Adaptation will be important to limit losses or take advantage of changing climatic conditions. While
considerabie adaptation potential does exist in Canada, no systematic efforts have yet been made to
estimate the costs of adaptation. The following Table summarizes the major threats and adaptation
potential for natural, agricultural and socioeconomic systems:
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System

Consequence

Adaptation Potential

Forests

Montane

Coastal Marshes

Coastal Reefs

| Natural Ecosystems:

Loss of species and goods and
services

- same -

- same -

- same -

Limited and potentially costly

Non-existent

Very limited and potentially
costly

Non-existent

Cryosphere Loss of glaciers, reduced Non-existent
snowpack
Agriculture Redistribution, reduced yields High but potentially costly

in developing countries

Water Resources

Changes in quantity and quality

High and potentially costly

Human Settlements

Coastal and river flooding
threatening human habitat,
causing deaths and
displacement of people

High and potentially costly

Human Health

Loss of life, increased diseases

High and potentially costly

It seems that agriculture, forests, water resources, human settlements and human health can all be
protected from the worst impacts of climate change by a strategy of adaptation, but at high cost.

In the case ot natural ecosystem, the ice world (cryosphere) and high mountains, there are few or no
possibilities for adaptation, and major losses can be expected. In cold mountain climates and in the
Canadian Arctic, major losses of habitat and existing species of wildlife can be expected. Over the longer
term these are likely to be replaced by other species to the extent that biodiversity could be increased.

A major conclusion of TPCC Working Group I is that the impacts of climate change will vary

considerably from region to region. Impacts will be less where socioeconomic systems and institutional
response capacity are strong. Consequently, the poor and less-developed regions and populations living
close to the land or the sea are most at risk.
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2.4  Social and Economic Costs of climate change and mitigation
measures: Highlights from IPCC Working Group III - Climate
Change 1995 Economic and Social Dimensions of Climate
Change .

Incurring costs to mitigate climate change is economically justified

. The risk of aggregate net damage due to climate change, consideration of risk aversion and the
precautionary principle, provide rationales for greenhouse gas mitigation actions beyond no
regrets. The literature indicates that significant no regrets opportunities for greenhouse gas
mitigation are available in most countries

. No regrets measures are those for which benefits, such as reduced energy costs and reduced
emissions of local/regional pollutants equal or exceed their cost to society, excluding the benefits
of climate change mitigation. They are sometimes known as measures worth doing anyway

. Note: This definition of no regrets has two aspects. There is a component of no regrets which
benefits the company or individual undertaking the measure, with reduced fuel costs offsetting
initial investment. The IPCC definition also includes a second component - non-climate benefits
to society or the country as a whole. These arise in part because of environmental and health
benefits from reducing local and regional air pollution through reduction in use of fossil fuels.

How much to limit emissions is a policy judgement

. Energy efficiency gains of perhaps 10% to 30% below baseline trends over the next two to three
decades can be realized with net economic benetits to zero net cost. (an example of no regrets
measures).

’ Estimates of (aggregate annual) damages from a 2-3° C global warming tend to be a few

percent of world GDP, with, in general, considerably higher estimates of damage to developing
countries as a share of their GDP. Small islands and low lying coastal areas are particularly
vulnerable to projected sea level rise accompanying global warming, and damages may be as
high as 9% of GDP.

. Attitude towards risk aversion will influence the extent of mitigation measures. The IPCC 1995
Assessment of the Science states, "Future climate changes may also involve "surprises”. In
particular, these arise from the non-linear nature of the climate system. When rapidly forced,
non-linear systems are especially subject to unexpected behaviour".

The costs of action depends in significant measure on the policies adopted
. Two main types of models have been used to analyze costs of greenhouse gas mitigation. These

are referred to as top-down models of the large scale economy, and bottom-up models which
incorporate more detailed studies of engineering costs.
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. In the specific case of stabilizing emissions at 1990 levels, most top-down studies estimate
annual costs in the range of -0.5 % of GDP (equivalent to a gain of about $60 billion in total for
OECD countries at today's GDP levels) to 2 % of GDP (equivalent to a loss of about $240
billion) could be reached over the next several decades.

. Although it'is difficult to generalize, top-down analyses also suggest that the costs of substantial
reductions below 1990 levels in OECD countries could be as high as several percent of GDP.
However, studies also show that appropriate timing of abatement measures and the availability
of low-cost alternatives may substantially reduce the size of the overall bill. Realization of
economic double dividends (below), and secondary environmental benefits through reduction of
local and regional air pollution, can also significantly offset costs of mitigation.

. Bottom-up studies are more optimistic about the potential for low or negative cost emission
reductions, and the capacity to implement that potential. Such studies show that the costs of
reducing emissions by 20 percent in developed countries within two to three decades are

- negligible to negative (i.e. economically beneficial). Other such studies suggest that there exists
a potential for absolute reductions in excess of 50 percent in the longer term, without increasing
and perhaps even reducing total energy system costs.

. A number of studies indicate that global emissions reductions of 4 to 18 percent, together with
increases in real incomes are possible from phasing out fuel subsidies world-wide.

. Economic instruments, such as emissions trading and carbon taxes can reduce significantly the
costs of achieving a given target. If a carbon or carbon-energy tax or sale of permits is used as a
policy instrument for reducing emissions, this could raise substantial revenues, and how the
revenues are distributed could dramatically affect the cost of mitigation. If the revenues are
distributed by reducing distortionary taxes in the existing system, they can potentially yield an
additional economic benefit (economic double dividend).

. Appropriate long run signals are required to allow producers and consumers to adapt
cost-effectively to constraints on greenhouse gas emissions and to encourage research and
development. Failure to adopt policies as early as possible to encourage etficient replacement
investments at the end of the economic life of plant and equipment (i.e. at the point of capital
stock turnover) impose an economic cost to society. Implementing emissions reductions at rates
that can be absorbed in the course of normal turnover are likely to be cheaper than enforcing
premature retirement now.

. Studies suggest that as much as 15-30% of 1990 global energy-related emissions could be offset
by additional carbon sequestration in forests for a period of 50-100 years. Costs of carbon
sequestration, which are competitive with source control options, differ among regions of the
world, particularly in relation to land costs.

A prudent straregy

. A prudent way to deal with climate change is through a portfolio of actions aimed at mitigation,
adaptation and improving our knowledge. The appropriate porttolio will differ for each country.
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The challenge is not to find the best policy for the next 100 years, but to select a prudent strategy
and to adjust it over time in the light of new information.

Mitigation measures (in addition to adaptation) can be grouped in three broad categories:

1) Reduction of anthropogenic emissions. Th‘is reduction of GHG’s can typically be achieved by
improving energy efficiency; by changing consumption and production patterns; and by fuel
substitution (from carbon rich fuel such as coal or petroleum to low carbon or carbon-free fuel).

2) Sequestration and removal. In this case the GHGs are captured where they occur (using
scubbers for example) or removed from the atmosphere by increasing the intake from biomass
(reforestation, changes in agriculture practices, etc.). The possibility of increasing the carbon
uptake of ocean by fertilizing themn with iron has also been discussed. However the large
environmental uncertainties associated with this measure raises serious doubts concerning its

possible use.

3) Compensation. These measures have been suggested as a way to compensate the enhanced
greenhouse effect by reducing, for example, the solar radiation reaching the earth. They involve
various geo-engineering measures such as the use of orbiting mirrors to reflect incoming solar
radiation. The technical complexity and high costs associated with these measures have
prevented them from being considered in the current discussions over mitigation measures.

. Individual countries that seek to implement mitigation policies can choose from among a large
set of potential policies and instruments, including carbon taxes, tradable permits, deposit refund
systems as well as technology standards, performance standards, product bans, direct
government investment, and voluntary agreements. Public education on the sustainable use of
resources could plan an important part in modifying consumption patterns and other human
behaviour. The IPCC report analyzes available information on the applicability of each of these
instruments In various situations and regions.

. The (economic) value of better information and predictions of climate change and its impacts are
likely to be great. Research and development on energy efficiency technologies and non-fossil
energy options also offer high potential value.

2.5 Myths and Misinterpretations about Climate Change Due to
Human Activities

In the recent preparations and debate concerning the world negotiations on Climate Change, a number of
statements have been made in advertisements, editorials, articles and speeches that are scientifically
incorrect, or at least misleading. There are many, but some of those arising most frequently are
addressed here.
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1. Observed Temperature Trends:

The theory and models of enhanced greenhouse gas forcing of climate indicates that temperatures in the
upper atmosphere, above clouds, should cool, mid-troposphere layers should warm somewhat and the
surface layers, where we live, warm significantly.

1.1 Myth: Observed cooling of the upper atmosphere negates climate change theory.
Fact: It helps confirm both the theory and the conclusion that the changes are now occurring.

1.2 Misinterpretation: The Multi-spectral Scanning Unit (MSU) observations from satellites show a
cooling trend since observations began 18 years ago.

Facts: An 18-year period is too short to ascertain trends without adjusting the record for known
unusual influences. In addition, combining data from eight different satellites, as was
done, introduces errors. The satellite record begins about the time of the longest warm
El Nino on record, and moves to the period affected by the temporary cooling of 1992 to
1994 induced by the ash particles from the volcanic eruption of Mount Pinatubo. When
these events are taken into account, an underlying warming trend of 0.06 to 0.09°C is
seen. This corresponds well with a 0.1°C warming over these 18 years for this layer, as
observed by conventional balloon soundings.

1.3 Myth: Often cited trends in temperature near the surface are unreliable because observation
stations in and near cities show higher temperature than they should because of the
growing city "heat island" effect.

Fact: The data sets used to determine global mean warming trends of 0.17°C in the period of
the satellite record, and about 0.5°C over the past century have been adjusted to remove
the well known "heat island" effects.

N

Myth: Global Climate Models (GCMs) are as inherently unreliable as macro-economic models
so projections of future climate cannot be trusted.

Fact:  There are major ditferences between climate and economic models:

e) the former are based on well founded equations derived from fundamental physical laws
describing atmospheric circulation and energy exchanges in the atmosphere and between
the earth, sun and space. This is unlike econometric models of human and economic
behaviour, based on past behaviour, which is constantly changing.

b) the GCMs showing climate forced by greenhouse gases and aerosols are tested against
observed past climate variations and changes to ensure reliability. For example, once the
volume of ash particles from the Mt. Pinatubo eruption was known, the GCMs
accurately predicted the temporary cooling effect.
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Misinterpretation: Warming would only be about 1.2°C with a doubled CO, concentration if the
theory and models did not predict an uncertain increase in water vapour (a greenhouse gas) to
augment the CO, effect.

Fact: Models project greater concentration of atmospheric water vapour as the CO, induced
warming proceeds, which causes more evaporation and a warmer atmosphere which
holds more water vapour although the magnitude of this effect is still under scientific
debate. In the past 30 years statistically significant increases in atmospheric water
vapour have been observed over North America and elsewhere, consistent with model
predictions and augmenting the CO, effect.

Misinterpretation of Uncertainty: Oceans and vegetation could absorb more CO, as atmospheric
concentrations increase.

Fact: On average over the past decade, about half of the CO, emissions emitted by human
activities are retained in the atmosphere and about half goes into oceans, soils and trees.
There is, indeed, uncertainty about whether this will change in futures, but some recent
studies suggest that it is more likely that climate changes will result in changed ocean
circulations that will reduce CO, absorption, leaving a greater percentage in the
atmosphere to affect climate. Increases in vegetation growth with more CO, in the air
are already taken into account in climate models, but this could be offset by more
frequent forest fires not factored into the models.

Correct Statement Misinterpreted: Contrary to popular belief tropical cyclones (hurricanes) have
not increased, and models do not indicate global increases in frequency and intensity in a warmer
climate.

Fact: The observed record and model projections confirm that this is correct. However, the
damages and loss of life due to storm surges accompanying tropical cyclones are
increasing and will continue to increase with rises in mean sea level in a warming world.
Other extreme climatic events such as heavy one-day rainfalls causing floods and intense
winter storms are both projected to increase and have already been observed to dosoina
number of regions which have reliable records. Climate related disaster losses are rising
rapidly, more rapidly than losses due to earthquakes and volcanos.

Misinterpretation: The Conference Board of Canada's review of the economic effects of
stabilization or 5 to 10 % reductions in emissions indicate that they would be costs 0.5 to 2.3 %
of GDP by 2010, giving a small reduction in projected GDP growth of 30% by that time.

Fact: The Conference Board's report reviewed 16 studies of net economic effects in Canada of
emission limitations on GDP which ranged from strongly positive to minus 2.3%. The
variations depend largely on the assumptions made in the economic models used. The
Conference Board chose in its Executive Summary to cite "One possible outcome is" and
proceeded to select the most negative one, fed by the most pessimistic assumptions.
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They did not include in their Summary "Other possible outcomes" which are given in
the body of the report and which show negligible or positive impact on GDP. Most
economists think that a well chosen set of limitation policies will have negligible net
effects, positive or negative on the economy.

None of the models reviewed consider the benefits of reduced fossil fuel use on local air
pollution are their contribution to reducing rates of climate change.
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3  The International Response

3.1 The United Nations Framework Convention on Climate
Change

3.1.1 History

Climate change was recognized as a serious problem by the First World Climate
Conference in 1979. This scientific gathering explored how climate change might affect human
activities. It issued a declaration calling on the world's governments "to foresee and prevent
potential man-made changes in climate that might be adverse to the well-being of humanity". It
also endorsed plans to establish a World Climate Programme (WCP) under the joint
responsibility of the World Meteorological Organization (WMO), the United Nations
Environment Programme (UNEP), and the International Council of Scientific Unions (ICSU).
A number of intergovernmental conferences focusing on climate change were held in the late
1980s and early 1990s.

In 1988 the UNEP and the WMO established the Intergovernmental Panel on Climate Change
(IPCC) with a mandate to assess the state of existing knowledge about the climate system and .
climate change; the environmental, economic, and social impacts of climate change; and the
possible response strategies. In 1990, the IPCC published its First Assessment Report (vetted by
experts and government officials) which confirmed the scientific evidence for climate change.
The report provided the basis for negotiation of the Climate Change Convention.

The 1990 Second World Climate Conference called for a framework treaty on climate
change. Ministerial-level negotiations among 137 states plus the European Community did not
at the time produce any international targets for reducing emissions. However, the following
principles were supported, and later included in the Climate Change Convention. These were:
climate change as a common concern of humankind, the importance of equity, the common but
differentiated responsibilities of countries at different levels of development, sustainable
development, the precautionary principle, that the lack of full scientific certainty should not be
used as an excuse to postpone action when there is a threat of serious or irreversible damage.

In December 1990, the UN General Assembly approved the start of treaty negotiations via
the Intergovernmental Negotiating Committee for a Framework Convention on Climate
Change (INC/FCCC). The Framework Convention on Climate Change was adopted in New
York on 9 May 1992 and was signed by 154 states (plus the EC) at the Rio de Janeiro Earth
Summit in June, 1992. The Convention entered into force on 21 March 1994, 90 days after the
receipt of the 50th instrument of ratification (after signing a convention a state must also ratify).
The Convention enters into force for a state 90 days after that state ratifies it. As of September,
1997, 169 nations were party to the Convention.
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3.1.2  Provisions of the Framework Convention on Climate Change

Commitments Under the Framework Convention

. The Climate Change Convention seeks to stabilize atmospheric concentrations of
greenhouse gases "at a level that would prevent dangerous anthropogenic [human-induced]
interference with the climate system". There are three requirements: (1) this ultimate objective
should be achieved early enough to allow ecosystems to adapt naturally to climate change; (2)
food production should not be threatened; and (3) efforts to minimize greenhouse gas emissions
and climate change should be consistent with sustainable economic development.

. There is no agreed definition of what is meant by dangerous. Individuals and cultures differ
in their understanding of what is safe and what is dangerous. In addition, some people and
countries are more vulnerable to the expected consequences of climate change than are others.
While science can provide a useful basis for decision-making, determining how much climate

" change is safe or how much risk is acceptable is essentially a political judgment. The judgment
of the international community is expressed through the Conference of the Parties to the
Convention.

. The Convention requires policymakers to decide on concrete actions. The Parties to the
Convention must come to some consensus on the changes that could be considered dangerous.
They must choose the level at which they want to stabilize atmospheric concentrations, a
schedule for limiting greenhouse gas emissions over time, and appropriate technologies and
policies for meeting this schedule.

. The Convention sets out some guiding principles. The precautionary principle says that the
lack of full scientific certainty should not be used as an excuse to postpone action when there is a
threat of serious or irreversible damage. The principle of the common but differentiated
responsibilities of states assigns the lead in combating climate change to developed countries.
Other principles deal with the special needs of developing countries and the importance of
promoting sustainable development.

. Both developed and developing countries accept a number of general commitments. All
Parties will develop and submit national communications containing inventories of greenhouse-
gas emissions by source and greenhouse-gas removals by sinks. They will adopt national
programmes for mitigating climate change and develop strategies for adapting to its impacts.
They will also promote technology transfer and the sustainable management, conservation, and
enhancement of greenhouse gas sinks and reservoirs (such as forests and oceans). In addition, the
Parties will take climate change into account in their relevant social, economic, and
environmental policies; cooperate in scientific, technical, and educational matters; and promote
education, public awareness, and the exchange of information related to climate change.

. Industrialized countries undertake several specific commitments. Most members of the
Organization for Economic Cooperation and Development (OECD) plus the states of Central and
Eastern Europe - together known as Annex I Parties - are commuitted to adopting policies and
measures aimed at returning their greenhouse-gas emissions to 1990 levels by the year 2000.

-
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They must also submit national communications on a regular basis detailing their climate change
strategies. Several states may together adopt a joint emissions target. OECD countries should
take the strongest measures, while the countries in transition to a market economy are granted a

certain degree of flexibility.

The richest countries shall provide new and additional financial resources and facilitate

technology transfer. These so-called Annex II countries (essentially the OECD) will fund the
agreed full cost incurred by developing countries for submitting their national communications.
These funds must be new and additional rather than redirected from existing developmental aid
funds. Annex II Parties will also help finance certain other Convention-related projects, and they
will promote and finance the transfer of, or access to, environmentally sound technologies,
particularly for developing country Parties. The Convention recognizes that the extent to which
developing country Parties implement their commitments will depend on financial and
technological assistance from the developed countries.

3.1.3 Negotiation Processes under the Convention

The supreme body of the Convention is the Conference of the Parties (COP). The COP
comprises all the states that have ratified the Convention (some 169 by September 1997). It held
its first meeting (COP-1) in Berlin in 1995 and will continue to meet on a yearly basis unless the
Parties decide otherwise. The COP's role is to promote and review the implementation of the
Convention. It will periodically review existing commitments in light of the Convention's
objective, new scientific findings, and the effectiveness of national climate change programmes.
The COP can adopt new commitments through amendments and protocols.

The COP comprises all the states that have ratified the Convention (some 169 by
September 1997). The COP's role is to promote and review the implementation of the
Convention. The COP meets annually and its subsidiary bodies (ad hoc groups) meet more
frequently.

The Convention also establishes two subsidiary bodies. The Subsidiary Body for Scientific
and Technological Advice (SBSTA) provides the COP with timely information and advice on
scientific and technological matters relating to the Convention. The Subsidiary Body for
Implementation (SBI) helps with the assessment and review of the Convention's implementation.
Two additional bodies were established by COP-1: the Ad hoc Group on the Berlin Mandate
(AGBM) and the Ad hoc Group on Article 13 (AG13).

A financial mechanism provides funds on a grant or concessional basis. The Convention
states that this mechanism shall be guided by, and be accountable to, the Conference of the
Parties, which shall decide on its policies, programme priorities, and eligibility criteria. There
should be an equitable and balanced representation of all Parties within a transparent system of
governance. The operation of the financial mechanism may be entrusted to one or more
international entities. The Convention assigns this role to the Global Environment Facility (GEF)
on an interim basis; this status was extended by COP-1 for four years.
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. The COP and its subsidiary bodies are serviced by a secretariat. The interim secretariat that
functioned during the negotiation of the Convention became the permanent secretariat on 1
January 1996. The secretariat arranges for sessions of the COP and its subsidiary bodies, drafts
official documents, services meetings, compiles and transmits reports submitted to it, facilitates
assistance to Parties for the compilation and communication of information, coordinates with
secretariats of other relevant international bodies, and reports on its activities to the COP.

. The COP will periodically review existing commitments in light of the Convention's
objective, new scientific findings, and the effectiveness of national climate change
programmes. The COP can adopt new commitments through amendments and protocols.
Policies, programme priorities, and eligibility criteria for the finance and technology transfer
mechanisms are decided by the COP. Based on the information about policies and emissions that
the Parties share with each other through their national communications, the COP assesses the
Parties' efforts to meet their treaty commitments and adopts and publishes regular reports.

‘The following subsections relate highlights of the COP meetings.

COP-1 Berlin

The Conference of the Parties held its first session in Berlin, in spring 1995. Delegates from 117 Parties-
and 53 Observer States agreed that the commitments contained in the Convention for developed
countries were inadequate and launched the Berlin Mandate talks on additional commitments. They also
reviewed the first round of national communications and finalized much of the institutional and financial
machinery needed to support action under the Convention in the years to come.

A new subsidiary body, the Ad hoc Group on the Berlin Mandate (AGBM), was established to draft "a
protocol or another legal instrument” for adoption at COP-3 in 1997. The Berlin Mandate process is to
consider all greenhouse gases. It is also to consider setting quantified objectives for limiting and
reducing emissions within specified time-frames such as 2005, 2010, and 2020. It is not to introduce any

new commitments for developing countries.

COP-1 also gave guidance to the GEF on financing and technology transfer. It stated that projects funded
by the GEF should be cost-effective, supportive of national development priorities, and focused on
enabling activities that would assist developing countries to implement the Convention. A pilot phase
was launched for activities implemented jointly (AlJ) between two Parties, an investor and a recipient.
Details of this issue are discussed in a later section. COP-1 agreed that any country can participate in the
pilot phase if it so chooses; during this phase the investing country could not claim credit for reduced
emissions in the recipient country. A system of regular reporting will monitor the activities and the pilot
phase will be reviewed no later than the end of 1999.

COP-2 Geneva

The second session of the COP (Geneva, July 1996) took stock of progress on the Berlin Mandate, the
review process for national communications, and endorsed the 1995 Second Assessment Report of the
Intergovernmental Panel on Climate Change (IPCC) "as currently the most comprehensive and
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authoritative assessment of the science of climate change, its impacts and response options now
available". The Geneva Declaration further stated that the Report "should provide a scientific basis for
urgently strengthening action at the global, regional and national levels, particularly action by Annex I
(industrialized) countries to limit and reduce emissions of greenhouse gases".

COP-2'also adopted an agreement on the contents of the first national communications that developing
countries began to submit in April, 1997. Their due date is 36 months after becoming a Party or having
access to the necessary financial resources. Parties that are least developed countries may make their
initial communications at their discretion. Other decisions concerned technology transfer, financial
support for Convention-related activities in developing countries, and the pilot programme for AlJ.

COP-3 Kyoto

The third session of the Conference of the Parties will be held from 1-10 December 1997 in Kyoto,
Japan. In addition to adopting the results of the Berlin Mandate process, this meeting will consider -
funding, technology transfer, the review of information, and the many other issues that together
constitute the international response to the threat of climate change. It is expected to adopt a protocol or
another legal instrument committing developed countries to limiting their greenhouse gas emissions after
the year 2000. It will also continue to review national communications, which will provide another
update on implementation.

3.1.4 Financing and technology transfer

Developing countries need financial resources and access to climate-friendly technologies if they are to
limit emissions from their growing economies. The Climate Change Convention therefore states that
developed countries should provide new and additional funds to help developing countries meet their
treaty commitments and "take all practical steps to promote, facilitate, and finance, as appropriate, the
transfer of, or access to, environmentally-sound technologies and know-how to other Parties, particularly
developing country Parties, to enable them to implement the Convention".

The Convention's financial mechanism is a major source of funding. Its role is to transfer funds and
technology to developing countries. Countries with economies in transition (Central and Eastern Europe
and the former Soviet Union) are eligible for technology only. The mechanism must be guided by, and
accountable to, the COP, which decides on policies, programme priorities, and eligibility criteria. The
Convention states that the operation of the financial mechanism can be entrusted to one or more
international entities with "an equitable and balanced representation of all Parties within a transparent
system of governance". It gives this responsibility to the Global Environment Facility (GEF) on an
interim basis and calls for this arrangement to be reviewed at the first session of the COP (held in 1995).

The GEF was launched in 1990 with the World Bank, the United Nations Development Programme
(UNDP), and the United Nations Environment Programme (UNEP) as the implementing agencies. The
available funds are based on voluntary contributions from governments. During the pilot phase of
1991-94, the GEF trust fund contained some $800 million from participating governments. When the
GEF was later restructured to make it more universal, democratic, and transparent, it was replenished
with $2 billion.
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Projects must be country-driven and based on national priorities that support sustainable development.
The GEF covers four focal areas: climate change, biological diversity, international waters, and
protection of the ozone layer. At the end of 1996, climate change activities accounted for about 38% of
the gross funds allocated in the GEF portfolio. Projects are carried out by a wide range of executing
agencies, such as government ministries, non-governmental organizations (NGOs), UN.bodies, regional
multilateral institutions, and private firms. GEF funds normally cover only a portion of a project's entire
costs, for example, the added cost of introducing a climate-friendly technology in place of a more
polluting one.

In addition to technical assistance and investment projects, the GEF supports various enabling activities.
These activities help countries to develop the necessary institutional capacity for developing and carrying
out strategies and projects; they can also involve the development of information and plans that are
required by the Convention. Projects relating to grassroots action sponsored by non-governmental
organizations are supported through a Small Grants Programme managed by UNDP. Besides directly
providing grants, the GEF facilitates other bilateral, co-financing, and parallel financing arrangements. It
"also promotes the leveraging of private-sector participation and resources.

In 1995 the COP reviewed the interim arrangements with the GEF. The COP decided to extend the
interim arrangements whereby the GEF operates the financial mechanism and to review the situation
again within four years. It emphasized that GEF projects should focus, at least initially, on enabling
activities that help developing countries prepare and submit information about their implementation of
the Convention.

Technology can be transferred through several different channels. The traditional channel has been
bilateral and multilateral development assistance in the form of export credits, insurance, and other trade
support. Incorporating climate change considerations into the programmes of national development
offices and multilateral development banks would greatly increase the transfer of low-emissions
technologies. The Convention also provides for two new channels. The first is the GEF. The second is
Activities Implemented Jointly, or AlJ, which seeks to attract private sector funds for the transfer of
technology and know-how to developing countries and countries with economies in transition. The
Convention emphasizes that these two new channels must add to, rather than replace, traditional
development assistance.

Activities Implemented Jointly has been conceived as one way of channeling private-sector money into
climate change activities. If successful, AlJ could promote the co-development of advanced technologies
and their transfer from developed countries to other parts of the world. These technologies would need to
be appropriate to local circumstances, environmentally sound, and economically competitive. AIJ is
carried out through partnerships between an investing company in a developed country and a counterpart
in a host country (which could be developed, developing, or in transition to a market economy). The
investing partner is expected to provide most of the required technology and financial capital. The host-
country partner may provide the site, the principal staff, and the organization needed to launch and
sustain the project.

AlJ 1s currently being tested through a pilot phase that will end by 1999. Proponents argue that AlJ can
reduce global emissions cost-effectively, as reducing a given quantity of emissions may be cheaper in
many developing and transition countries than in some developed countries. Skeptics are concerned that
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AlJ will not only transfer technology but - contrary to the spirit of the Convention - the responsibility for
combating climate change from developed to developing countries. Under the pilot phase, the investing
country does not receive credits for the emissions it helps to reduce in another country, although
supporters of the concept emphasize the importance of a credit system if AIJ is to achieve its full
potential. Other.issues include how to structure the reporting and regulatory regime and how to prevent
the transfer of uncompetitive and inappropriate technologies.

Technology transfer must be accompanied by capacity building. The delivery of new hardware alone
rarely leads to "real, measurable and long-term environmental benefits" in the host country. In many
cases it is absolutely essential to strengthen existing local institutions. This includes building managerial
and technical skills and transferring the know-how for operating and replicating new technological
systems on a sustainable basis.

3.1.5 Negotiating Blocs

As in all international negotiations, there are groups of negotiating blocs that represent the various
common views of countries. The climate change negotiations are no different. The developed countries
of the world (OECD) and the Economies in transition (EIT) countries all have emissions limitation
commitments as “Annex I” countries in the UN FCCC. The developing world is represented by the
“Group of 77 and China” which is a recognized UN bloc. Within the G-77 group there are numerous
sub-blocs each of which are discussed below.

I. ANNEX I countries: OECD countries

A. JUSSCANNZ

Canada is a member and current chair of the JUSSCANNZ group. Others include: Japan, the USA,
Switzerland, Australia, Norway, New Zealand, Iceland, and Mexico. This group’s genesis came in the
run up to Rio in other environmental negotiations, beginning with a core of Japan, USA, Canada,
Australia, and New Zealand. Its purpose was, and continues to be, to share information. Members are
free to voice their own sovereign views on any issue. The group does not participate in the negotiations
as a bloc (i.e. no one country speaks on behalf of JUSSCANNZ), although often share similar views on
key issues.

In the climate change negotiations, JUSSCANNZ members are generally in support of the following:

. need to have realistic and achievable emissions targets

. flexibility should be provided in meeting the targets, including joint implementation with credits
and emissions trading

. coverage should include all sources and sinks of GHGs

. need to have developing countries, particularly those with high emissions, take on emissions

limitation commitments.

Differences occur on the issues of differentiated commitments for Annex I countries and on the level of
emissions limitation and reduction targets that should be established in Kyoto.
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B. European Union (EU)

The EU comprise 15 sovereign states, who speak as a bloc in the negotiations with one common position.
Because they are a recognized legal entity as a regional economic cooperation group, they also have been
able to set the precedent of taking on a joint commitment under the Convention. The EU is chaired on a
6-month rotational basis. Luxembourg will be in the chair for the Kyoto meeting. The EU has
developed a scheme for allocation of their overall emissions reduction targets which allow some
members’ emissions to rise (e.g. Portugal, Spain, Ireland) while others reduce further, based partially on
their own unique circumstances (e.g. Germany, United Kingdom). For Kyoto, the EU members have
proposed reduction targets of 7.5% from 1990 levels by 2005 and 15% by 2010. Influential members of
the EU in these negotiations are Germany, the Netherlands, France and the United Kingdom.

EITs (Economies in Transition)

This group includes Central and Eastern European countries and countries who were once part of the
Soviet Union, all of whom are undergoing a transition from a centrally planned to a market based
economy. This group of countries all have seen their emissions decrease since 1990 because of their
economic crises. While these countries have emissions limitation commitments equivalent to the OECD
countries, they do not have commitments to help finance the climate change initiatives of developing
countries.

Like JUSSCANNZ, this group does not speak as a bloc in the actual negotiations. Each member of the
group is free to voice its own position on any given issue. Typically, the group wants recognition of their
economic transformation in the form of flexibility in end points and starting points for emissions targets.
As well, the group are very interested in the potential that joint implementation and international
emissions trading may have for providing them with private sector capital investment. Depending on the
level of an Annex I target from Kyoto, EIT countries could find themselves as being major sellers in an
emissions trading system.

II. Non Annex I countries: Group of 77 (G-77) and China

The chairman of this group (currently Tanzania) speaks on behalf of the more than 120 developing
nations of the world. The G-77 and China 1s a well established group in all UN negotiations. Although
they manage to speak with one voice most of the time in the negotiations, the many competing factions
within the group cause coordination difficulties for the member states. The dominant common theme for
the G-77 and China in the climate change negotiations is the consistent call for developed countries to
assume responsibility for the historical build-up of greenhouse gases in the atmosphere, and to
demonstrate leadership first by reducing their emissions before asking developing countries to take on
emission limitation commitments of their own.

Sub-groups/negotiating blocs within the G-77:
Alliance of Small Island States (AOSIS)

This group is comprised of more than 40 developing island nations who are threatened by the prospect of
rising sea levels. Some of their members are only a meter above sea level at their highest point. They
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typically speak as a bloc and have, since the outset of the negotiations, had an official seat on the Bureau
of the Negotiating Committee. They advocate more aggressive CO, reduction targets for developed
countries, and have had an official proposal for a draft Kyoto Protocol on the table since 1994. It calls
for developed countries to make a 20% reduction in CO, emissions from 1990 levels by 2005.

AOSIS members are also members of the UN recognized Gr:)uﬁ of 77 and China, which speaks on behalf
of developing countries in UN Negotiations.

Organization of Petroleum Exporting Countries (OPEC)

The oil producing and exporting countries of the world feel threatened by any potential actions taken by
countries to reduce their emissions, since such actions are likely to reduce the demand for oil and hence
affect the economies of these countries. OPEC countries include, to name a few, Saudi Arabia, Kuwait,
Iran, Iraq, Venezuela, Nigeria, Jordan, Qatar, United Arab Emirates, and Oman. In the negotiations their
tactics have been to grind talks to a slow pace using procedural tactics. As a result of OPEC efforts,

" there are still no agreed rules of procedure to govern the meetings of the Conference of the Parties (e.g.
there is no agreement on putting matters to a vote).

Members of OPEC are members of the G-77 and China group of developing countries.

China and India

Both China and India are influential members of the G-77 and China group of developing countries. In
addition, they often speak in their own sovereign right at the negotiating sessions. They are also
numbers 2 and 5 respectively, on the global list of highest annual CO, emitters, and as such are viewed
by many developed countries as being prime candidates for measures designed to limit their emissions.
China and India argue, however, that their per capita rates of CO, emissions are among the lowest in the
world (2.66 tons per person in China, 0.90 in India) and therefore they should be allowed to pursue their
economic development without limitations placed on their emissions.

Newly Industrialized Countries (NICs or “Asian Tigers”)

These countries are among the fastest growing economies in the world today. Included, among others,
are Thailand, Malaysia, Indonesia, Singapore and South Korea (number 11 on the list of top CO,
polluters in the world). As members of the G-77 and China, they are happy to side with the developing
countries’ position that only developed countries should have emissions limitation and reduction
commitments. Under this current arrangement, they gain an economic competitive advantage by
attracting polluting industries to their countries and allowing their growth to continue unabated. As with
China and India, these countries are high on the list of countries that OECD members would like to see
taking on emissions reduction commitments.

Africa

The nations of Africa are among the poorest in the world. In the United Nations, Africa is considered a
regional group and as such, has a seat on the Bureau of the negotiations. African nations are all members
of the G-77 and China group. The concerns of most African nations relate to the potential effects of
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climate change (drought, desertification, agricultural damage, etc.). As with other members of the G-77
and China, they argue that the problem has been caused by developed countries and should be solved by
developed countries. African nations steadfastly refuse to limit their emissions growth.

Latin America -

The Latin American countries are one of the five regional subgroups which make up the United Nations.
Like Africa, this group has a seat on the Bureau of the negotiations. Latin American countries are all
members of the G-77 and China. The overall chairman of the Climate Change Negotiations comes from
Argentina, a member of the Latin American group. Typically moderate in their stance on climate
change, individual members of this group have been responsible for providing solutions to potential and
real negotiating impasses.

3.2 The USA Response

"The USA is Canada’s largest trading partner and as such their decisions on any given issue exert a large
amount of influence in Canadian policy decisions. This briefing book therefore includes a detailed
description of the US position as well as an overview of the US policy context.

Overview

Current Commitment: Return GHG emissions to 1990 levels by 2000 - Political commitment, not legally
binding.

The Clinton Administration has embraced climate change as a major environmental issue, but like
Canada, is having great difficulty in stabilizing its greenhouse gas emissions at 1990 levels by 2000. The
1993 plan tabled by President Clinton forecast that the USA would be on track to return their emissions
to 1990 levels by 2000. Their July 1997 report to the UN cites two reasons why they now will miss their

target by 12.9%:

- the original analysis used to develop their 1993 plan overestimated fuel prices and underestimated

economic growth and electricity demand; and,
- the US Congress has not fully funded the programs in the 1993 Program.

Measures that are in place will reduce emissions by 279 megatonnes, or about 29% of what is needed to
deliver on stabilization by 2000. The Report now admits that even the most draconian measures would

be insufficient to reverse the growth in greenhouse gases to return them to 1990 levels by 2000 and goes
on to state that new efforts are focusing primarily on post-2000 initiatives.

In thinking ahead to what those measures might be, it is useful to consider elements of the USA market
economy. Itis a system based on property rights and a reliance on the market as a means of allocating
resources. The government plays a role in addressing market failures and promotion of social welfare,
although in the current political climate, interventions are made cautiously. The USA say outright in
their report to the UN that “...the strong political and economic preference is to undertake such
[greenhouse gas limiting] controls through tlexible and cost-effective programs, including voluntary
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programs and market instruments, where appropriate.” One demonstration of this approach is the USA’s
aggressive pursuit of international and domestic emissions trading schemes as one of the key means for

dealing with climate change after 2000.

It is likewise important to understand the system of governance in the USA. Like Canada, the political
and institutional systems participating in the development and implementation of climate protection
policies span federal, state and local governmental jurisdictions. Federally, the US Government is
divided into three separate branches: the executive branch which includes the Office of the President and
the departments and independent agencies, the legislative branch or Congress which includes the Senate
and House of Representatives, and the judicial branch, comprising the US court system. The Executive
Branch speaks for the country in international matters and sets domestic policy direction. However,
when it comes to ratifying treaties and delivering on international commitments that have budgetary
implications, the Congress has a major say as evidenced by the approximate 45% budgetary reductions
suffered by the 1993 Clinton Climate Change Program. Finally, the judiciary branch, which is often
overlooked in the climate debate, provides the legal recourse if the country fails to live up to its
commitments. The individual’s freedom to legally challenge the government in these cases makes it
necessary for the executive branch and Congress to be very certain that they can deliver on a legally
binding commitment before signing on the bottom line. It is partly for this reason that the President’s
call in July 1996 for a legally binding emissions limitation and reduction target at Kyoto was seen as a
major decision on behalf of the Administration.

State and local governments also exert influence over the passage, initiation, and administration of
environmental, energy, natural resource, and other climate-related programs, with each of the States
having significant autonomy in its approach to implementation of environmental regulation and
management activities. For example, responsibility for regulation of electricity production and
distribution lies with state and local public utility commissions and regulation of building codes and
hence energy efficiency of buildings, are also controlled at state levels. While the federal government has
not required state governments to adopt a climate change mitigation target, twenty states have completed
or are developing climate action plans. In addition, forty one cities have joined the Cities for Climate
Protection Campaign. None of these plans have been explicitly reflected in the final calculations of US
emissions reductions, although many of the emission reductions likely to be achieved are captured in
assumptions about the adoption of federal initiatives at the state and local level.

On October 28", President Clinton announced the US negotiation position - the following White House
announcements provide some of the highlights:

S
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U.S. PRESIDENT’S FIVE CLIMATE CHANGE PRINCIPLES
October 22, 1997

Global climate change is the premier environmental challenge and opportunity of the 21st century, and the risks it
poses justify sensible preventive steps. Addressing this issue is one of the United States’ greatest imperatives, for _
this and future generations. Recognizing the solid foundation of climate séience, President Clinton is committed'to *
strong and sensible action to reduce greenhouse gas emissions -- including realistic and binding emissions targets.

. Global climate change is the premier environmental challenge and opportunity of the 21st century, and the
risks it poses justify sensible preventive steps. Addressing this issue is one of the United States’ greatest
imperatives, for this and future generations. Recognizing the solid foundation of climate science, President
Clinton is comimitted to strong and sensible action to reduce greenhouse gas emissions -- including realistic

and binding emissions targets. :
President Clinton’s climate change plan is based on five key principles:

. Guided by science. The vast majority of the world’s scientists have concluded that if the countries of
world do not work together to cut greenhouse gas emissions, temperatures will rise and disrupt the global
climate. Indeed, most scientists say this process has already begun. But there is much we still don’t know
about how the climate and human health will react to increased greenhouse gas concentrations. That’s why
the President’s plan includes regular science reviews, to ensure that our policies are guided by the best
science available.

. Market-based, common-sense tools. We have learned that the costs of protecting the environment is
substantially lower if we hamess the power of markets to do so. That’s why the President’s plan
emphasizes flexible and market-based mechanisms. His plan includes a domestic and international permit
trading system for greenhouse gas emissions, similar to the highly successful permit trading system that has
dramatically cut acid rain at a fraction of the predicted cost.

. Seek win-win solutions. There are a multitude of win-win solutions to reducing carbon emissions, that can
improve our energy efficiency and save consumers money. For example, a breakthrough in fuel cell
technology announced yesterday will clear the way toward developing cars that are twice as efficient as
today’s models -- cutting pollution while also cutting driving costs. The President believes that we must
seek such win-win solutions to addressing climate change.

. Global participation. Climate change is a global problem, and requires a global solution. A ton of carbon
emitted in Argentina has just as much effect on the global climate as a ton of carbon emitted in the United
States -- and within the next few decades, emissions from developing countries are expected to exceed
those from developed countries. And many win-win opportunities exist to reduce greenhouse gas
emissions in developing countries. That’s why the United States has spear-headed joint implementation
projects and the President has committed that the United States will not adopt binding obligations without
developing country participation.

. Common-sense economic reviews. Our knowledge of the challenges and opportunities we face will grow
over time. Therefore, the President is calling for regular 5-year economic reviews and updates, to ensure
that policy-makers, both in the Administration and in Congress, have the best possible information on how
the economy is responding to the effort to address climate change, how other countries are performing
relative to their own commitments, and how the climate is changing in response to human activities.
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U.S. COMPREHENSIVE FRAMEWORK FOR EFFECTIVE, SENSIBLE ACTION

October 22, 1997
GREENHOUSE GAS EMISSION REDUCTION TARGET

Under the current international climate change agreement (signed in Rio de Janeiro in 1992), industrialized: -
countries accepted a non-binding emissions reduction goal. Most nations, including the United States, will fall
short of meeting it. This fact, coupled with better scientific evidence on the seriousness of the climate change
threat, led the U.S. to propose last year that a new agreement set binding limits on emissions. The proposed U.S.
emissions target is designed to provide important environ mental gains while maintaining strong economic growth.
Itis:

L Realistic. Seeks to return U.S. emissions to 1990 levels in the period 2008-2012 and reduce them further
thereafter. Rejects European proposal for more stringent early reductions, as well as the "do-nothing"
approach of some interests.

° Achievable. By providing incentives for early action to reduce emissions, attacking domestic energy
inefficiencies, securing flexible international implementation mechanisms, and putting in place a
market-based domestic emissions trading syste m, the U.S. can reach 1990 levels in the proposed time
frame with minimal economic costs.

L Meaningful. Achieving 1990 levels in the period 2008-2012 would amount to almost a 30 percent
reduction off a business-as-usual path, an important first step on the road toward stabilizing concentrations
of greenhouse gases in the atmosphere. Emissions accounting will include all greenhouse gas sources and
sinks (including reforestation).

FLEXIBLE, MARKET-BASED IMPLEMENTATION

Just as the effects of climate change will be felt globally, so too are the causes of climate change global in nature.
Greenhouse gas emissions do equal harm to the atmosphere whether they come from a coal plant in China or a bus
in Boston. For this reason, any regime to reduce greenhouse gases must be global. It must also allow all nations
the ability to seek out the most efficient way of reducing emissions so that the greatest gains are achieved at the
least cost. For these reasons, the United States strongly supports the inclusion in a new climate change agreement
of two innovative, flexible mechanisms for reducing emissions.

° International Emissions Trading --Using Markets to Lower Costs. The principle of emissions trading is
to use the efficiency of the market place to achieve environmental objectives at the lowest possible cost.
Under an international emissions trading regime, a country (or fizm) would be able to meet its emissions
reduction target by reducing pollution itself, purchasing reductions from another country (or firm) that was
able to achieve excess gains, or some combination of both.

L Joint Implementation --A Global Solution to Low-Cost Reductions. Joint Implementation (JI) is an
innovative, market-based approach for addressing global climate change that uses international
partnerships to achieve low-cost reductions in greenhouse gas emissions. Under J1, a company in the
United States invests in a project which reduces emissions in another country and uses those reductions as a
less expensive means of meeting its own target.

PARTICIPATION OF DEVELOPING COUNTRIES

In addition to its non-binding emissions reduction aim for developed countries, the Rio climate change agreement
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required all countries to take policies and measures to reduce emissions. Many developing countries have made

real strides, through, for example, reducing energy subsidies. Nevertheless, given that developing country

emissions will eclipse those from the developed world within several decades, these countries need to do more.

Accordingly, the U.S. calls on developing countries to strength en their existing commitments and to agree that their

obligations must increase over time to include binding emissions limits. Our principles include:

° Global Participation. All countries must participate. Every nation would be required to take meaningful
actions to limit emissions. The U.S. will not assume binding obligations until developing countries agree
to participate meaningfully in the challenge of addressing climate change.

L Equity. The obligations of poorer and less developed countries should take into account their state of
economic development and their relative contribution to the climate change problem.

° Assistance. While insisting that developing countries take meaningful actions to address climate change,
the U.S. recognizes that many of these countries face significant development challenges that hamper their
ability to reduce emissions. President Clinton is reemphasizing his commitment to working with these

- nations to help build more sustainable energy futures. This includes a $1 billion package of assistance from
USAID and a renewed commitment to provide financial assistance through the Global Environment
Facility, as well as our pathbreaking joint implementation proposals.

THE U.S. PRESIDENT'S THREE-STAGE PLAN ON CLIMATE CHANGE
October 22, 1997
Reflecting his five key principles, the President’s plan will proceed in three stages:

. Stage 1: Priming the Pump Through R&D;, Tax Incentives, Incentives for Early Action, Federal
Leadership, and Industry Consultations. The first stage of the President’s package includes a 9-point
action plan -- including $5 billion in tax incentives and spending for R&D; and energy efficiency,
incentives for early action, a set of Federal government energy initiatives, and industry-by-industry
consultations to explore their best ideas on how to reduce emissions in a cost-effective manner (including
market-oriented standards for energy efficiency). The first economic review would occur near the end of
Stage 1.

L] Stage 2: Review and Evaluation. The second stage, which would begin around 2004, will build upon the
programs adopted in Stage 1, by including a review of our progress and an evaluation of next steps as we
move toward a market-based permit trading system for carbon emissions. During this second stage, the
details of the permit system would be refined and perhaps tested. Such a permit system is similar in
concept to the one that dramatically cut acid rain emissions -- although the scale would be significantly
larger than the current acid rain program. The second economic review would occur near the end of Stage
2.

. Stage 3: Meeting Binding Targets Through Domestic and International Emissions Trading Program.
In the third stage, we would reduce emissions to 1990 levels by 2008-2012, and below 1990 levels in the
S-year period after that, through a market- based domestic and international emissions trading system.
Before beginning this third stage, the second economic update and review would allow Congress and the
President to evaluate how the economy had responded to a decade’s worth of experience in the first two
stages of the President’s plan. The President is committed to working with labor and Congress to insure
that we give proper assistance to any workers dislocated by the changes in energy usage inherent in any
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climate change plan.
This three-stage program recognizes the long-term nature of the effort to address climate change in three ways:

° By adopting a graduated approach to emissions reductions, it allows us to exploit the tremendous
opportunities for win-win reductions first. ' ‘

° By adopting a system of regular scientific and economic updates and reviews, it allows us to monitor our
progress and re-assess our success in reducing emissions, the state of scientific knowledge, and how the
economy is responding to our efforts. Only after we have accumulated ten years of experience with the
first two stages of the program would we enter the internationally binding period.

° By insisting that the United States will not adopt binding obligations without developing country
participation and by emphasizing the importance of an international trading system and joint
implementation, we take advantage of low-cost reduction possibilities wherever they occur -- either here or

abroad.

3.3 Canadian Overview

Commitment: Stabilize emissions of greenhouse gases at 1990 levels by 2000. A political commitment -
made in 1990. Ministers of Energy and Environment noted in 1996 that Canada would not meet its goal
for 2000. No goals have been set for beyond 2000 at this time.

3.3.1 National Circumstances

As a northern latitude country , Canada is particularly vulnerable to the potential impacts of climate
change. At the same time, Canada’s northern and diverse climate, sparsely populated land mass,
regional differences, high rate of population growth, resource-based and export-oriented economy,
lifestyles, and high standard of living all serve to create a high demand for energy, with its associated
greenhouse gas emissions.

Canada has the second highest population growth rate among developed countries (due mainly to
immigration). During the period 1973-1993, Canada’s population grew at an annual rate of 1.22%,
compared with 0.98% for the United States, 0.14% for the United Kingdom and Germany, and 0.69% for
Japan. This population growth puts a demand on the production of goods and services and on energy for
infrastructure and transportation. It is expected that Canada’s population will continue to grow at an
annual rate of 0.9% for the next 25 years, reaching approximately 37 million by 2020.

Canadians, in general, enjoy a high quality of life, as measured on a variety of social and economic
scales. Gross domestic product (GDP) is a measure of a country’s ability to generate wealth. From
1990-1995, Canada’s GDP rose by 8.2% and its population rose by 6.5%. Associated with these rises
was a rise in energy use of 9.2%.

During the past 40 years the Canadian economy has diversified to a point where less than 10% of our
economic growth is attributable to the energy sector. In 1995 the energy sector contributed $50.1 billion
or 7.5% of Canada’s GDP and accounted for 9.5% of the value of Canadian exports. Yet our perception
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of ourselves remains one of an energy-based economy, when in reality the fastest growing sectors are
high technology and services. This shifting of economic drivers is important to consider when
interpreting results of various economic models as related to climate change.

3.3.2 Canada’s Greenhouse Gas Emissions Inventory

Overview for Canada

The following figures and tables provide a breakdown of Canada’s 1995 greenhouse gas emissions by
sector, gas and fuel/sources. The information comes from Canada’s Second National Report on Climate
Change that was prepared to provide an update of Canada’s situation and response to Climate Change, as
required by the FCCC. The document Trends in Canada’s Greenhouse Gas Emissions 1990-1995,
prepared by Environment Canada (April 1997), also provides a wealth of information on GHG

emissions.

Sector

Agriculture 5%

Commercial 5%
\‘ Energy Industries 34%

Transportation 27%

i Residential 10% Industry 20%

Sulphur hexafluoride & HFCs

I (less than 0.5%) Agriculture 5%

f Methane 12% 5\&

’ Perflucrocarbons 1%
Nitrous Oxide 5% __

Other 3%

Natural Gas* 27%
Qil* 46%
~ Landfills 3%
Coal* 17%

Carbon Dioxide 81%

Greenhouse Gas Fuel / Source
* Includes Non-Energy Emissions

Total Emissions ~ 619 Mt

Figure 2: Canada’s Greenhouse Gas Emissions, by Gas, by Sector, and by Fuel/Source, 1995

(Source: Environment Canada, Canada’s Second National Report on Climate Change, 1997, p. 20)
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Emi (kt CO, aquivalent)
Source 1990 1991 1992 1993 1994 1995
Global Warming Potential Multiplier
Industrial Processes
Natural Gas Distribution 2200 2400 2600 2800 3000 3200
Upstream Oil ang Gas 31600 33000 36 600 38 400 41 100 43 600
Cement/Lime Production 7720 6570 6180 6580 7220 7 350
Undifferentiated Pre 23100 25600 25100 27 800 27300 25700
Coal Mining 1900 2100 1800 1800 1800 1700
Chemical Production 11 000 11 000 11 000 9900 12 000 12 000
Subtotai 78 000 80 900 82 500 87 400 92 400 93 400
Fuel Combustion — Statianary
Power Generation 94 800 96 100 104 000 93 300 94 800 103 000
Industrial 75700 73500 71700 72500 73800 77 400
Pulp and Paper and Sawmills 11500 11700 11200 11000 11200 10200
Iron and Steel 14 100 15200 15 600 15200 14 500 15000
Other Smelting and Refining 3470 2880 3070 3060 2960 2790
Cement 3790 3330 2880 2720 3090 3690
Patroleum Refining 3290 3620 2850 2470 2640 2070
Chemicals 7830 7740 7 560 8160 8 800 7 580
Commercial 24 100 23500 24 300 26 600 25300 27 200
Residential 40 800 33000 38 600 42900 43 500 42000
Agriculture 2480 2700 5170 2950 2400 2580
Public Administration 2060 2000 2130 2150 2820 2780
Steam Generation arg 309 256 369 666 656
Producer Consumption 40 300 38800 41000 41800 42 700 44 000
- Other 6850 7 560 9740 10 200 10600 11800
Firawood (Residential)® 760 820 760 750 700 700
Fuel Wood {Industnal} 372 362 372 330 372 488 |
Spent Pulping Liquors 0 0 0 0 0 0 ‘
Subtotal 289 000 285 000 298 000 295 000 298 000 313000 |
Fuel Combustion — Mobile I
Automobiles 56 100 55 100 56 100 59 600 61 600 62000 |
Light-Duty Gasoline Trucks 23000 23000 24 800 24 600 26 100 26 900 |
Heavy-Duty Gasoline Trucks 2370 2250 2280 2170 2140 2050 |
Motorcycles 179 177 182 184 189 187 |
Off-Road Gasoline 5380 4610 4000 3840 3840 3960 |
Light-Duty Diesel Automabiles 839 841 856 861 892 98 |
Light-Duty Diesel Trucks 952 904 928 941 1020 1080 |
Heavy-Duty Diesel Vehicles 24 300 23500 24 100 25400 27 800 29900 1
Off-Road Diesel 11500 10300 9610 10 800 12 400 13900 !!
Air 10 600 9570 9720 9030 10100 10 800 ’
Rail 6610 6130 6410 6 380 6610 5980 ‘
Marine 5990 6 440 6390 5550 5850 5600 !
Qther 1680 1870 1890 2090 2290 2360 ! |
Subtotal 149 000 144 000 147 000 151 000 161 000 165000 ;
Incineration !
Municipal Solid Waste 749 759 770 77 786 796 |
i Subtotal 749 759 70 7 786 796
| il
i 1 Agncutture y
i Livestock/Manure 19 000 19 000 13000 20000 20000 21000 !
: Fertilizer Use 3300 3400 3700 4000 4100 4100 [
Soils (Net Source) 7090 5820 5000 3940 3490 2480 |
' Subtotal 29 400 28 200 27 700 27 900 27 600 27600 |
Misceilaneous i
Prescnbed Bumning® 1160 1480 1160 1050 400 400
Wastewater/Compost 361 361 a7 381 391 411 !
Landfilis 17 000 17 000 17 000 18 000 18000 18000 |
Anaesthetics/Propetlants 420 420 430 440 440 470
HMFCs in Refrigeration/ ’ ,
Air Conditioning/Foam 0 0 0 0 0 500 i
- Subtotal 18 800 18 900 19 800 19 800 19 600 20100 '
" Natlonal Totals* 567 000 559 000 575000 581 000 599 000 619 000

-iota: Individual values may not add up to (otals owing 1o rounding.
“ Natonal totals do not inciude carbon dioxide fram the combustion of biomass.

Figure 3: Greenhouse Gas Emission Estimates in Canada by Sector, 1990-1995
(Source: Environment Canada, Canada’s Second National Report on Climate Change, 1997, p. 19)
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Provincial Contribution and Trends

Figures 4 and 5 illustrate the relative contribution of each province to Canada’s overall GHG emissions.
Projected numbers for 2000 and 2010 are also provided.

Greenhouse Gas Emissions
by Province

= 200
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% 100

§ 50

g

0 PE

Figure 4

(Source: Trends in Canada’s GHG Emissions 1990-1995, Environment Canada, 1997)

Greenhouse Gas Emissions
Percent Change from 1990

% change since 1990
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2000 (projected) [l 2010 (projected)

Figure 5

(Source: Canada’s Energy Outlook 1996-2000, Natural Resources Canada, 1997)
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3.3.3  Policy Process in Canada

Domestic policy

The Canadian Constitution assigns different powers to each of the federal and provincial governments.
Dealing effectively with climate change dictates the necessity to carefully recognize the jurisdictional
responsibilities within the country. With twelve provinces and territories, each having varying
economic and social priorities, finding a solution to climate change means balancing the full spectrum of
development concerns of each region of the country. To that end, domestic climate change policy is
currently in the hands of a joint federal-provincial council of energy and environment ministers who
meet annually to review progress on Canada’s climate change commitments and to make adjustments as
required. The meetings of these 26 Ministers aim at reaching a consensus. Federal Ministers who
participate include the Minister of the Environment and the Minister of Natural Resources, who share the
federal responsibility for domestic climate change policy.

" Also supporting policy development is a federal-provincial coordinating committee that deals with all air
issues, including climate change, ozone depletion, smog, acid rain and hazardous airborne pollutants.
Consultations are also held regularly with environmental groups and major industry and business
associations.

International Policy

Canada’s international positions on climate change are determined by the federal government following
extensive consultation with the provincial and territorial governments as well as the major stakeholders
who will be affected by either climate change itself or by policy responses designed to mitigate climate
change. The Federal Minister of Environment and the Minister of Foreign Affairs and International
Trade share the responsibility for Canada’s international climate change policy.

Decisions within the federal government on both domestic and international climate change policy are
made by Cabinet, supported by interdepartmental committees involving a wide array of ministries
including Environment, Natural Resources Canada, Foreign Affairs and International Trade, Finance,
Industry, Privy Council Office, Transport , Agriculture, International Development, and Fisheries and
Oceans.

3.3.4 Canada’s Emission Limitation Efforts

Canada’s Second Report to the UN Framework Convention catalogues close to 200 initiatives underway
or planned by various levels of governments in the country. Most are difficult to quantify because they
are directed towards raising public awareness and increasing research and development.

Canada’s overall approach towards meeting its stabilization target has been to adopt a series of measures
that also produce economic efficiencies, with the centerpiece being the Canadian Voluntary Challenge
and Registry Program. Education, research and development and energy etficiency regulations
supplement the voluntary measures. Aside from a few small taxes on new vehicles, in some provinces,
there 1s little use made of economic instruments.
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Canada’s National Action Program on Climate Change (NAPCC) of 1995 sets out the strategic
directions Canada will pursue towards meeting its national goal of stabilizing emissions of greenhouse
gases at 1990 levels by 2000. It embraces a number of principles including:

. A lack of scientific certainty should not be used as a reason for postponing mitigative actions
that are cost effective or justified for other reasons.

. Actions to address climate change should be a shared responsibility across all sectors of society.
No one region or economic sector should be unduly disadvantaged by actions to address climate
change.

. Must involve all gases, their sources and sinks and focus on early actions with long term results

. Actions must be emphasized which are cost effective, enhance employment, and maintain or
improve Canada’s competitiveness abroad. :

. Clear accountability should be established regarding who will be responsible for taking action,
what actions are being undertaken, the expected impact of measures, and how well the measures
performed :

K The NAPCC must be flexible to adjust for new scientific and technological finding

. Canadian actions on climate change should be part of an overall global effort.

The NAPCC set out four strategic directions:

. Canada is committed to a dynamic Action Program, which incorporates an open and transparent
review mechanism to assess progress

. Canada will build on its previous successes, identify new avenues and opportunities for program
development, and remove barriers where applicable;

. Canada supports the implementation of voluntary actions, and will encourage the development of
technologies and expertise to reduce greenhouse gas emissions

. The NAPCC will cover a wide range of opportunities to address climate change, including

actions related to energy efficiency, renewable energy sources, carbon sinks, research and
development, education, and international cooperation.

The centre piece of the NAPCC is the Voluntary Challenge and Registry Programme. Despite the fact
that more than 600 companies are participating, a recent independent review of the results found that
only 73 participants had developed a greenhouse gas inventory and made a commitment to implement at
least one action in the future to reduce greenhouse gas emissions. Most registrants at this stage have only
made pledges to undertake unspecified actions sometime in the future. Although it is still early days for
the Voluntary Challenge and Registry Programme, there is no doubt that calls will mount for
demonstrable results in the coming years.

There are also no real back-ups or threats to impose regulations or taxes should the Voluntary Challenge
fail to deliver results. As for the Voluntary Challenge, there have been few positive incentives for
companies to participate, despite continued calls by industry for governments to tangibly recognize early
actions to reduce greenhouse gas emissions. Provision of early credits against future regulatory or
economic instruments would send a positive signal to the business community that early action on
climate change has a pay off. This is not to say that voluntary measures are not helping to reduce
Canada’s greenhouse gas emissions nor that they don’t have potential to contribute further. In its
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Voluntary Challenge and Registry (VCR) submission, the Canadian Electricity Association announced
that actions by its members would reduce greenhouse gas emissions by approximately 3 megatonnes by
2000. Natural Resources Canada believes that initiatives being considered by upstream oil and gas
producers will hold levels of CO, emissions stable at 75 megatonnes per year after 2010, despite
considerable increases in production. Such examples are, however, the exception. It is clear that Canada
will have to go beyond voluntary action if it is to meet its emission reduction objectives.

In its 1995 National Action Program on Climate Change (NAPCC), Canada was one of a handful of
countries to signal its intention to develop indicators of progress in meeting its climate change goals.
Broadly speaking, these were to include comparisons of how Canada is stacking up against other
countries, participation rates in climate change initiatives, energy intensity per unit of output, shifts in
public attitudes and behaviour, and technological uptake. Specific, quantitative benchmarks were
promised such as decreases in the number of vehicle miles traveled, the number of zero or low emission
vehicles, market penetration by alternative fuels, levels of retrofits for energy efficient buildings, etc. To
date, few, if any, targets along these lines have been set.

At the individual provincial level, British Columbia and Quebec have plans aimed at stabilization of
emissions at 1990 levels by 2000 but each have reported increases in emissions in 1995 (16 % for BC

~ and 2% for Quebec). Other provinces whose economies are based on fossil fuel exploration and
development are arguing for a go slow approach both domestically and internationally.

Numerous municipal governments have demonstrated leadership by adopting specific reduction targets
and mobilizing public action at a grass roots level. Thirty seven Canadian municipalities are profiled in
the July 1997 Interim Report by the International Council on Local Environmental Initiatives (ICLEI) as
having begun work on climate change, with 15 of the municipalities signed on to reduce emissions by
20% from 1988 levels by 2005. Progress has been slow, partly due to the air of political uncertainty
surrounding the climate change issue. Toronto, for example, is cited by ICLEI as having mounted an
ambitious plan to reduce CO, emissions with actual results being “modest to date™.

The following graphs are included to illustrate Canada’s relative position with regard to CO, emissions
among selected OECD countries:

. ./;
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(Source: Data taken from UN FCCC report FCCC/SB1/1997/19, September 30, 1997)
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(Source: Data taken from UN FCCC report FCCC/SBI/1997/19, September 30, 1997)

CGCP: Cross-Canada Briefings Before Kyoto - Participants’ Briefing Book 97/10/24

Page 53



CLIMATE CHANGE BRIEFINGS

Anthropogenic CO2 per capita
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3.3.5 Canadian cost estimates

A number of the studies of economic impacts on Canada of greenhouse gas reductions have been
summarized by the Conference Board of Canada. The comparison tables in this report include
macro-economic (top-down) model results and technology-based (bottom-up) model findings. Most of
the studies have been based on stabilization of emissions at 1990 levels to 2010 or 2020, and in some

cases 10% emission reductions by 2010.

Macro-economic Results

Top-down results are consistent with the international study outcomes cited by IPCC. That is, net
economic effects range from slightly positive, to the order of 2% (~ $26 billion) below the projected
economic growth of 30% from 1997 to 2010. For a 20% emission reduction by 2010, two studies
showed a GDP loss of 0.6% and 2.3%. Several studies suggest that in the longer run while there would
be some costs in the target year (2010 or 2020) the measures would later yield an economic gain.

Some Cautionary Notes

l. The larger GDP loss estimates mostly reflect an assumed loss in trade as a result of loss ot GDP,
particularly in U.S.A., for emission reduction programs. Some have questioned this assumption since:

a) some studies suggest that U.S. emission reductions might be achieved with little or no GDP loss, and
b) in order to achieve emission reductions, U.S.A. would probably wish to import natural gas and
hydro-electricity from Canada, offsetting other trade losses.
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2. These studies mostly assumed a carbon tax, or similar economic instrument to reduce emissions,
and estimated the effect of this on the economy. In most cases they did not consider the economic
benefits that can be obtained by using carbon tax revenues to reduce more distortionary taxes (e.g.
payroll taxes). -

3. None of the greenhouse gas emission reduction cost estimates take account of economic and
health benefits of reduced regional smogs, acid rains and toxic metals which would occur with less fossil
fuel consumption.

Comparative Costs

Several studies cited by the Conference Board show Canada's costs of emission reductions as higher than
EU countries and U.S.A., because of greater trade dependency and an energy-intensive economy.
However, a DRI/McGraw Hill and Marbek Resource Consultants study (1993) of stabilizing emissions at
*1990 levels by 2000 and to 2010, with measures carefully selected "to meet the stabilization goal without
compromising Canada's competitiveness", showed competitiveness (total factor productivity) would rise
0.2% in 2000 and 0.6% in 2010 while GDP declines relative to the growth trend were estimated at
0.4% 1n 2000 and 0.7% in 2010. Also, a recent analysis (August 1997) by International Energy
Agency and OECD show costs of 20% or greater emission reductions in Ontario and Quebec as less than
in nine other developed countries analyzed, because of availability of substitutes for coal and oil for
electricity generation (i.e. hydro, nuclear, natural gas). [All of Canada was not included in the study.]

It is probably reasonable to conclude that the economic impact of emission reduction actions depends
very greatly on the measures selected (and how they are implemented.). In particular, domestic and
international emissions trading (and actions implemented jointly), can reduce net costs substantially.
Significant offsets to emissions of carbon dioxide in Canada are available through taking measures to
increase sequestering in forests and in agricultural soils.

Factors Affecting Economic Model Cost Estimates

Variations in net cost estimates by macroeconomic models are dependent on eight main assumptions that
enter into the calculations.

1. Does the model assume that the economy adjusts efficiently in the long-run, or is ita
macroeconomic model that assumes the economy suffers persistent transitional inefficiencies?

2 How much scope for inter-fuel and product substitution does the model assume, as indicated by

the number of different energy sources and industrial sectors in the model?

3. Does the model assume that one or more backstop non-fossil energy sources are available at
some constant cost?

4, How many years does the model assume to be available to achieve the specified CO, reduction
target, expressed as a percentage reduction from projected baseline emissions in the final year?
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5. Does the model assume that reducing CO, emissions would avoid some economic costs from
climate change, or that no such costs exist?

6. Does the model assume that reducing fossil fuel combustion would avoid some damages from air
pollution, or not? P

7. Does the model assume that carbon tax revenues are returned to the economy through the
reduction of a distorting tax rate, or through lump-sum rebates?

8. Does the model assume that international emissions trading and joint implementation options are
available, or not?

For a 50% reduction of CO, from baseline in 2020 for U.S.A. the predicted economic impacts range from
a loss of almost 6.0% from baseline GDP in that year under the worst case assumptions, to a gain of
about 4.5% under the best case assumptions. The range clearly illustrates the importance of these
assumptions and, in particular, of the four assumptions (1, 8, 7 and 6) which have the largest impact on
the results.

Technology-based Model Results

Technology-based models or bottom-up analyses for Canada give similar results to international results
assessed by IPCC and are much more optimistic about low costs or benefits of emission reductions.
They suggest in one case that cost-effective technological opportunities could yield 20 to 44% emission
reductions by 2020 with no GDP loss. In two studies of costs of stabilization at 1990 levels by 2000 or
2010 estimates ranged from net savings of $150 billion (11% of GDP) to losses of 0.2% of GDP.

Some Cautionary Notes: These models typically do not incorporate a full range of economic interactions
or international trade effects.

Regional and Sectoral Impacts

Several models indicate that impacts on regions and industrial sectors would be uneven. While some
economic sectors would gain, coal producers in particular would experience sharp reductions in demand;
the oil industry would experience a loss in well-head revenues; and regions with substantial oil
development (Alberta, Newfoundland) would experience higher losses in economic activity.
(Conference Board Report). Canada-wide policies and programs should take into account these
distributional effects.

Economists' Summary Statement

In attempting to provide a perspective on the, at times, bewildering range of conflicting results, 2800
economists including 8 Nobel Prize winners issued a statement as follows:

"As economists, we believe that global climate change carries with it significant environmental,
economic, social, and geopolitical risks, and that preventative steps are justified. Economic studies have
found that there are many potential policies to reduce greenhouse gas emissions for which the total
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benefits outweigh the total costs. For the U.S. and Canada, sound economic analysis shows that there are
policy options that would slow climate change without harming North American living standards, and
these measures may, in fact, improve productivity in the longer run. The revenues generated from such
policies can effectively be used to reduce the deficit or lower existing taxes."

3.3.6 Mobilizing Canadians to Take Action - Post Kyoto Challenge

Whatever level of commitment Canada and other developed countries take at the Kyoto Conference of
Parties, December 1997, there will be a need to strengthen Canada's Action Plan on Climate Change.
This becomes especially clear when one considers that total Canadian GHG emissions are projected to
increase by 19% in 2010 and by 36% in 2020 from 1990 levels (Source: Canada Second National Report,
p. 47). This section introduces a number of key issues that will have to be dealt with if Canada is to
successfully address the post Kyoto Challenge. Panelists who have been invited to each Briefing Session
"to contribute their own views on What should Canada do in Kyoto and beyond? will undoubtedly add
other issues to this list as well as new perspectives on the issue of climate change itself.

Mobilizing Canadians to Take Action

If Canada is to meet an emissions target, the public has to become engaged. However, the 71996 Review
of Canada’s National Action Program on Climate Change (National Air Issues Coordinating Committee,
November 1996) notes that while a significant number of the NAPCC actions involve making
information available to the public or raising awareness about climate change and energy issues, as yet,
an action-oriented public education campaign on climate change, as outlined in the NAPCC, has not been
launched. Clearly their is an urgent need for action on this front. What can be done to clarify and
promulgate the messages needed to convince Canadians that actions taken now to reduce emissions are a
good investment? How best to go about getting these messages out? What are the respective roles of
the three levels of government as well as the corporate sector?

Ensuring a Fair and Equitable Sharing of the Burden in Canada

Assuming there is enough political agreement to deal seriously with the issue of climate change, a
fundamental challenge will be to determine the relative responsibilities of each of the major economic
sectors and each province. To date, Ministers of energy and environment have been unable or unwilling
to enter into such a discussion. Canada’s commitment remains a national one with no regional or
sectoral targets. Given that most of the levers for policy action on emissions limitation rest with the
provincial governments, forging some sort of agreement on the allocation of targets (or the distribution
of burden) will be essential. The overall goal is to change the nature of the climate change debate from
being a win-lose polemic pitting one region of the country against another, to one of shared
responsibility and a search for win-win solutions. To do so, the debate must be broadened from an
energy-environment focus to one that involves all sectors of the economy and engages a wider range of
ministers, notably finance ministers.

Determination of a burden sharing agreement essentially becomes a federal-provincial negotiation, the
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political spectre of which may be seen by some as too daunting at this time. But, in all likelihood, if an
international target emerges from Kyoto, there will be a two to four year period before the agreement
would enter into force; a time for Canada to work towards a consensus on the need for a formula that
spreads the economic burden and opportunities equitably across the country.

Providing Canadian companies with the flexibility needed to undertake further actions

One of the key messages from Canadian industry has been the need for clear policy direction coupled
with the provision of flexibility for individual companies to choose how they will most cost effectively
reduce their emissions. This explains the underlying popularity of the Voluntary Challenge and Registry
(VCR). However, in a regime whereby a legally binding target is the goal for Canada, ways must be
found to make the VCR more effective, including providing recognition for early actions, for offset
projects and for activities implemented jointly with other countries.

Internationally, there are a number of flexibility provisions likely to be included, at least in principle, in
the Kyoto deal. These include joint implementation (JI) and emissions trading and possibly
differentiation of targets based on individual national circumstances. Is Canada positioned to take best
advantage of JI and emissions trading? There is a JI office established in NRCan but to date the number
of projects registered with the group is small, primarily because potential investors have no guarantee
that the credits resulting from the projects they are sponsoring abroad will have any value in Canada.
Emissions trading is at its inception, with an international pilot trading regime planned to be in place by
2000 involving a few interested countries (Canada included). In general, a dialogue should be
established with industry leaders to learn what they feel would be cost effective and innovative means of
achieving internationally agreed targets. Their views would be helpful as well on what Canadian
initiatives would be required to create the optimal policy environment to provide industry the flexibility
it needs to achieve meaningful reductions. As noted earlier, engagement of other ministries, notably the
finance ministry, will likely be needed to provide the best policy setting.

a

New markets for Canadian Products and Knowledge

One of Canada’s key negotiating objectives has been to engage developing countries, particularly large
emitters, in taking steps to reduce their emissions. The UN FCCC has failed to make progress in this
regard, with a highly divisive North-South polemic dominating the discussions. Developing countries
feel that the industrialized world is shirking its responsibilities for emissions limitation while at the same
time calling for poorer countries to shoulder their part of the burden. A lack of trust has been established
that will make diplomatic breakthroughs slow and difficult.

However, at the same time there are opportunities to build trust in the developing world through wise
investment choices. As sustainable development principles become implemented, new markets will be
created . For Canada, it will be important to identify promising market niches and choose policies and
programs aimed at fostering development and export of selected, high potential greenhouse gas
reducing and energy efficient technologies. Opportunities also exist in developed countries where the
market for innovative energy efticiency technologies and for alternative energy sources is very large.
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The Transportation Sector

Figure 9 shows the projections for greenhouse gas emissions by the end-use sectors. The emissions
portrayed are those associated with the direct combustion of fossil fuels (principally refined petroleum
_ products and natural gas). The relative contribution of four sectors are provided with transportation and
" industrial being the most important. These two sectors may provide some excellent opportunities for
reducing emissions without sacrificing living standards.
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Figure 9: Greenhouse Gas End-use Emissions;1990-2020

(Source: Environment Canada, Canada’s Second National Report on Climate Change, 1997, p. 37)

In the transportation sector, the fuel consumption per km of private vehicles (cars, vans, light trucks) was
reduced significantly in the late 70s and early 80s. Since then all the innovative engineering has gone
into more power and heavier vehicles because there has been no price or regulatory incentive for
manufacturers to reduce vehicle fuel consumption. However, there are many opportunities available to
reduce emissions per km. driven which would not only reduce the greenhouse gas burden but would also
help solve regional smog and other local air pollution problems. It is estimated that just a moderate
re-design of present vehicles would yield a 20% improvement (Scientific American Dec. 1994), and
newer technologies, such as hybrids (combined battery and small gasoline engine) or hydrogen fuel cells
could cut emissions drastically. Ballard Fuel Cells of Vancouver is a leading player world-wide in fuel
cell development and one manufacturer expects to have fuel cell vehicles on the market by 2004,
Regulatory or economic measures by government would speed up this process. As the IPCC 1995 report
put it, Greenhouse gas emission reductions per unit of transport activity could be reduced 20 to 50% by
2025 if there were no changes in vehicle performance and size. If changes in performance and size were
accepted, the reductions could be 60 to 80%. At the same time, other transportation sector policies, such
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as improved public transportation, greater use of rail and ships, more energy efficient urban planning,
and vehicle inspection programs could help to keep the number of kilometres driven from rising rapidly.
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4 Additional Sources of Information

Climate change is a complex issue involving large numbers of individuals and organizations engaged in

a wide variety of activities. The amount of information available on the different dimensions of the issue
covered during the Cross-Canada Briefing Session you attended is simply staggering. While the issue is ' *
being covered more and more by the mass-media, it is not clear that they provide an adequate coverage

for those who want to keep a watching brief on this critical issue or for those who want to become more
actively involved in the debate at the regional, national or international level.

This section was assembled to serve as an extension to the Briefing Sessions. It offers some general
references, contacts at both the Federal and Provincial levels as well as a number of useful Internet based
resources. It is by no means exhaustive and the intention of the CGCP is to secure funds to maintain and
develop this initial list on its Web site (http://www.cgcp.rsc.ca).

4.1 Federal

2

Many federal government departments are involved in the climate change issue, however, for the
purpose of this briefing binder, we are providing contacts for the departments that are leading the federal

government effort.

e 4.1.1 Environment Canada
S

Enquiry Center

Telephone: 1-800-668-6767 or 819-997-2800
Fax: 819-953-2225

Internet: Hittp://www.ec.gc.ca

In Ottawa:

Rick Findlay

Manager, Climate Change

ENVIRONMENT CANADA

Global Air Issues Branch

351 St. Joseph Blvd., 11" floor

Hull, Québec K1A 0H3

Telephone  (819) 997-1977, Fax  (819) 994-0549, Internet: Rick.Findlay@ec.gc.ca

Robert Audet

Policy Advisor, Climate Change

ENVIRONMENT CANADA

Global Air Issues Branch

351 St. Joseph Blvd., 11" floor

Hull, Québec K1A 0H3

Telephone  (819) 953-6014, Fax  (819) 994-0549, Internet: Robert. Audet@ec.gc.ca
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In Different Regions of Canada

Jim Abraham

A/Manager

ENVIRONMENT CANADA

Atmospheric Science Division - Bedford

1496 Bedford Hwy.

Bedford, Nova Scotia B4A 1E5

Telephone (902) 426-9134, Fax  (902) 426-9158, Internet: Jim.Abraham@EC.GC.CA

Alain Gosselin
Head
ENVIRONMENT CANADA
Air Pollution and Toxic Substances Control Section
105 McGill Street, 4th floor
- Montréal, Quebec H2Y 2E7
Telephone (514) 283-4110, Fax  (514) 496-6982, Internet: Alain.Gosselin@EC.GC.CA

Terry Allsopp

Manager

ENVIRONMENT CANADA

Atmospheric Environment Issues

4905 Dufferin Street

Downsview, Ontario M3H 5T4

Telephone (416) 739-4291, Fax  (416) 739-4379, Internet: Terry. Allsopp@ec.gc.ca

Tim Goos

Chief, Atmospheric and Hydrological Sciences Division

ENVIRONMENT CANADA

Atmospheric and Hydrologic Sciences Division

Room 200, 4999 98th Avenue

Edmonton, Alberta T6B 2X3

Telephone  (403) 951-8844, Fax  (403) 951-8916, Internet: Tim.Goos@EC.gc.ca

Eric Taylor

Regional Climatologist

ENVIRONMENT CANADA

Atmospheric Science Section

430, 1200 West 73rd Ave.

Vancouver, British Columbia V6P 6H9

Telephone  (604) 664-9123, Fax  (604) 664-9195, Internet: Eric. Taylor@ec.gc.ca
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4.1.2 Natural Resources Canada

Voluntary Challenge Program . .
Natural Resources Canada t
580 Booth Street, 19" floor

Ottawa, Ontario K1A 0E4

email: ver.info@nrecan.ge.ca

Web site: http://www.vcr-mvr.ca/

Energy Efficiency Branch
Natural Resources Canada
580 Booth Street
Ottawa, Ontario K1A 0E4
"Fax: 613 947-4120
Web site: http://eeb-dee.nrcan.gc.cashome_e.html

4.2 Provincial

Please note that this section included specific provincial contacts relevant to each region where the
brietings took place. The CGCP plans to consolidate of all the provincial contacts into a more generic
list which will be useful to a broader audience, which will be posted on our web site (www.cgcp.rsc.ca).

4.3 Other Information Resources

4.3.1 Internet Sites

Governments, International Organizations and Academic Sources

The Royal Society of Canada’s Global Change Program maintains a web site which contains several
climate change publications. This briefing binder will also be poste on the site in the near future - please
consult the site at <http://www.cgcp.rsc.ca> for updates.

Environment Canada (federal Government)
Issues and Topics: Atmosphere and Climate http://www .ec.gc.ca/atmos_e.html
- climate change information, Canada’s National Report

Natural Resources Canada (federal government)
Energy Efficiency http://eeb-dee.nrcan.gc.ca’/home_e.html
Voluntary Challenge and Registry http://www.vcr-mvr.ca/
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International Energy Agency http://www.iea.org
Policy evaluations, i.e. Voluntary action options

International Institute for Sustainable Development
Linkages http://www.iisd.ca/linkages/
Journal: See October 1997 edition for discussion of Kyoto options
- See pages on climate change convention. Also hosts listserv discussion group

Union of Concerned Scientists’s Sound Science Initiative
www.ucsusa.org/ucs.globalresources.html#ssi
- Periodic update service available on scientific and political news (US based)

United Nations (and agencies)
Climate Change Secretariat http://www.unfcce.de/index.html
- the Convention, climate change information kit, national emissions inventories, IPCC

scientific assessment reports

IPCC Second Assessment report http://www.ipcc.ch/
Common Questions about Climate Change http://www.gcrio.org/ipcc/qa/cover.html
US EPA "Global Warming" Site http://www.epa.gov/globalwarming/

- general information, US emissions inventory, media clippings

USI Initiative on Joint Implementation. JI Online. http://www ji.org/
- information and discussion group

Atmospheric Research and Information Centre (ARIC) based at the Manchester Metropolitan University,
http://www.doc.mmu.ac.uk/aric/gcciphm.html.
- Good internet links on variety of environment and sustainability issues.

IGC Climate and Atmosphere http://www.igc.org/igc/issues/ac/or.html#TOP
- scientific information and good links to other internet resources

4.3.2 Periodicals

Climate Alert. The Climate Institute, Washington, D.C. (Non-profit) Plain language reporting. $US95/6
issues/year. (202) 547-0104. Climateinst@igc.apc.org

Global Environmental Change Report. Cutter Information Corp. Policy, science and industry news;
international. 2 issues/month. $US457/year. 1-800-964-5125; dcrowley@cutter.com

Global Warming Today. Month-in-Review or Daily Internet E-Mail. Environmental Information
Networks. International media clippings on policy, industry initiatives, science and technology.
$US540/year. 1-800-726-6898.

Page 64 CGCP: Cross-Canada Briefings Before Kyoto - Participants' Briefing Book 97/10/24

N



CLIMATE CHANGE BRIEFINGS

United Nations Climate Change Bulletin. Secretariat of the UN Framework Convention on Climate
Change. IPCC information. FREE. Quarterly.

4.3.3 Books and Reports

Canada and the State of the Planet. Michael Keating and the Canadian Global Change Program. Oxford
University Press. To order call (416) 441-2941.

Canada’s Second National Report on Climate Change. Environment Canada, 1997. Cat. no. En21-
125/1997E. To order call 1-800-668-6767.

Climate Change Information Kit. United Nations Environment Programme’s Information Unit for
Conventions. Tel(+41-22) 979-9244/9196/911; fax (+41-22) 797 3464; e-mail iuc@unep.ch

- IPCC Second Assessment: Climate Change 1995. Intergovernmental Panel on Climate Change. World
Meteorological Organization and United Nations Environmental Program

Implications for Canada of IPCC Assessments Reports. An Overview (8p) or Long Version (22p) .
Canadian Climate Program Board and Canadian Global Change Program, 1995. Both free. (613)

991-5639; cgcp@rsc.ca

Houghton, John T. Global Warming: the Complete Briefing, Second Edition, Cambridge University
Press, 251 pages, 1997
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Climate Policy Overview

¢ UN FCCC - what is it?

¢ Commitments internationally
+ Negotiating history

¢ Negotiating blocs

¢ The USA

¢ Canada’s performance

< Canadian plan and process

+ Post-Kyoto challenges )
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. The United Nations Framework
Convention on Climate Change

signed in 1992 - Rio
entered into force 1994
more than 168 countries
divides the world into 3 groups :
+ OECD
« Economies in transition

L 4
L d
*
*

+ Developing countries
« differentiated commitments -what are they?
* review process

+ cconomic and technological assistance Gcs.@

Commitments under the UN FCCC

OECD: report on measures aimed at returning GHG
emissions 1o 1990 levels by 2000, finance developing
countries” efforts

EITs - report on efforts aimed at returning 1o 1990 levels
by 2000 - plus additional flexibility

* G-77: general commitments - inventories, public
awareness, scientific cooperation

Commitments judged inadequate - Berlin, April 1995
New commitments in Kyoto??
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*
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; Negotiating History

+ 1980 - First World Climate Change Conference

+ 1988 - Toronto conference (20% reduction by 2005)
1990 - Second World Climate Conference - Canadian
stabilization pledge

1991 - Launch of UN FCCC negotiations - Chantilly, VA
1992 - May- Convention adopted for signature

1992 - June - Rio: opened for signature

1995- 1st meeting of COP = Berlin Mandate

1996- Geneva - COP2 - Ministerial Declaration

997 - - - - ;
1997 - Kyoto- COP3 - outcome”? GCSI_@
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& 1997 - Kyoto- COP3 - outcome?

+ Deal : Stabilization to 5% reduction by 2010 - legally
binding + mandate for further negotiations regarding
developing country commitments

+ Deal: “Soft target” with further negotiations to
differentiate legally binding targets and commitments for

i+ developing countries
No Deal: Talks collapse over developing country
commitments and lack of movement by industrialized

world.
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Negotiating Blocs
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The USA

+ Policy stance: Market - based and voluntary
+ White House and Congress
+ Kyoto Proposal

ggs:@'

Canadian Overview

o drivers of economic growth:
& in 1950
+in 1995
*in 2020
* physical circumstances - climate and geography

# political circumstances - jurisdictional
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Canada’s National Action Program

¢ Elements:

< Voluntary Challenge

+ Performance measurement
¢ NAPCC Review 1996
+ Next steps?
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* Policy Process in Canada

& Role of Federal Government - International
¢ NAICC process
+ Stakeholder involvement
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Post Kyoto Challenges for Canada

« Political will
+ Ensuring accountability and a fair and
equitable burden

+ Providing flexibility to meet target
+ Exploiting opportunities
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GREENHOUSE GASES AND CLIMATE CHANGE:

CANADIAN GLOBAL CHANGE PROGRAM - PRE KYOTO BRIEFINGS

(BASED MAINLY UPON IPCC’S CLIMATE CHANGE 1995 REPORT)

1. THE CLIMATE SYSTEM: - atmosphere, oceans, land processes.

. Natural Greenhouse effect - water vapour CQO;, methane, keep Earth
at liveable temperatures, by letting sun’s heat and energy reach the
surface, but prevent some of earth’s radiation back to space.

. acts like a blanket or glass in greenhouse.

. enhanced greenhouse effect due to human activity - like putting on
another blanket

2. CO; INCREASES - Now much higher concentration than in last
160,000 years on earth, due to fossil fuel burning and removal of a
good portion of the world’s forests. Both still going on at
accelerating rates. Methane more than doubled.

3. CHANGES IN RADIATIVE FORCING from 1850 to now

. aerosols regionally important, short lived

. GHG’s globally distributed, some very long lived: CO: - 150 years
4. HOW THIS AFFECTS CLIMATE IS VERY COMPLEX:

There are many feed-backs in the system, e.g. melting ice, clouds, etc.
Need complex models to assess.

Canadian Climate Model - University of Victoria - taking into
account greenhouse gas and sulphate aerosols,/ and a doubling of
CO; radiative forcing from 1910-2040.

Much warmer in Canada (3 to 5°C) : Cooler N.E. of Labrador.
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11.

WHAT HAS BEEN THE OBSERVED CHANGES IN
TEMPERATURE?

1961 - 1990 - Northern Hemisphere, centred on Canada
- yellow and orange warmer, greater in N.W. Canada and Siberia,
- cooler N.E. Labrador (similar pattern to projection.

GLOBAL MEAN TEMPERATURE - up about % °C

HOW WELL ARE THE GLOBAL MEAN INCREASES
SIMULATED BY CCCma (Canadian) MODEL. - reasonably well.
Also departure from natural climate variations now becoming
apparent.

IPCC SCIENTISTS examined the ever-closer parallel between
projected and observed regional patterns of change and global
changes and concluded in a cautious statement:

“The balance of evidence suggest a discernible human influence in
global climate”.

THESE WARMING RATES projected (1% °C to3 % °C by 2100)
are faster than earth has experienced in the past 10,000 years. The
range is mainly influenced by range of estimates of future world
population growth and industrial development.

AS THE EARTH WARMS, so do the oceans and they expand as
they warm - also glaciers world wide are melting. Thus the rise in
mean sea level is accompanying warming. - at 2 to 5 times as fast as
in future the 10 to 25 cm observed this past century. Projections
depend on future emissions - range 15 cm to almost 1 metre 2100.
Most probable 'z metre by 2100. (In most likely case, 20 cm before
2050.) 1 just came from a country - the Maldives, in the Indian
Ocean, where 80% of their land is lower than 1 metre above sea
level. With sealevel rise the slightest storm will inundate them.

IMPACT OF 20 ¢cm RISE: on land with high dykes (3m) - 1 in 10
year flood becomes 1 in 9 years, and low lying delta -10 year flood
becomes 2 or more per year.

How safe is Richmond B.C. or some east coast estuaries?
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18.

19.

But we probably will not feel climate change mainly through a
gradual warming, but through extremes of climate and weather.
HEAVY RAINFALLS - CSIRO Australia model for 40°N - heavy
rains up, light rains down.

OBSERVED IN U.S.A. - more of rain in heavy falls,
> 50 mm/day up 20%, - more flash floods.

WATER VAPOUR IN ATMOSPHERE OVER U.S.A. AND
SOUTHERN CANADA significantly higher in past 30 years,
available for heavier rains.

CANADIAN CLIMATE MODEL suggests fewer winter STORMS
overall but more very severe winter storms in northern hemisphere
with increased forcing by CO; and other GHGs. Here is the pattern
of frequency of intense winter storms - significant increases 1980s

and 1990s.
Canada’s insurers say climate related losses increasing rapidly to
$900/mill last year and attribute this partly to a changing climate.

We have heard a lot lately about the EL NINO (ENSO), probably the
most intense on record, now in progress. More than 5 °C departure
from normal surface water temperatures - Equatorial Pacific.

Causes more storms in some areas - droughts in others.

INTENSITY OF WARM AND COLD ENSO INCREASING
- last major warm one in 1982-3 estimated to do $13 billion damage
world-wide.

DROUGHT INTENSITY would be greatest about S0°N in Canada,
near the border according to Geophysical Fluid Dynamics Lab/Great

Lakes and Prairies affected.

CARBON EMISSIONS PER CAPITA AND POPULATION

- Canadian emissions next to U.S. - twice as much as Japan and
Europe and 20 times greater than India and much of Asia,

most of historical emissions from developed countries still about
60%, developing countries gaining.
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ANALYSES OF COSTS OF EMISSION REDUCTIONS
by macro-economic models and technology driven models
- ALTERNATIVE VIEWS:

a) Perfect market and carbon tax : - costs go ﬁp as amount as
amount of reduction goes up.

b) Some energy efficiency measures are cost-effective - i.e. energy
savings offset initial costs: - also if carbon or energy tax is used
to offset more distortionary taxes, e.g. payroll taxes - net
economic benefit.

IN ADDITION THERE ARE ENVIRONMENT DOUBLE
DIVIDENDS

- reduce precursors of urban smog, acid rain and toxic metals releases
by reducing fossil fuel use. Economic analyses suggest at least 30% of
costs of emission reductions can be attributed to the health and
economic benefits of reducing these other pollution problems.
Measures where costs of implementing them are less than benefits of
reduced energy costs and non-climate environmental benefits are often
called “no regrets” measures or “worth doing anyway”.

Summary of Mitigation Cost Literature

Economists’ Statement from 2800 Canadian and U.S. Economists
including 8 Nobel Laureates.

“As economists, we believe that global climate change carries with it significant
environmental, economic, social, and geopolitical risks, and that preventative steps are
justified. Economic studies have found that there are many potential policies to reduce
greenhouse gas emissions for which the total benefits outweigh the total costs. For the U.S.
and Canada, sound economic analysis shows that there are policy options that would slow -
climate change without harming North American living standards, and these measures
may, in fact, improve productivity in the longer run. The revenues generated from such
policies can effectively be used to reduce the deficit or lower existing taxes.”

—-Statement signed by 2800 Leading American
and Canadian Economists, including 8 Nobel Laureates
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WHAT MEASURES CAN WE TAKE IN CANADA:
Some suggestions:

PARTIAL PORTFOLIO OF MEASURES - FEDERAL
FOR
GREENHOUSE GAS EMISSION REDUCTIONS

FOR NEW VEHICLES, INCREASED FUEL EFFICIENCY AND INNOVATIVE
TECHNOLOGIES (HYBRID. FUEL CELLS), THROUGH NATIONAL STANDARDS OR
AGREEMENTS WITH MANUFACTURERS.

STABILIZATION OR REDUCTION TARGETS FOR INDUSTRIES, TO STRENGTHEN
“YOLUNTARY” PROGRAMS. BEGIN EMISSION PERMIT TRADING TO MINIMIZE COSTS
AND PUBLICIZE RESULTS.

DEVELOP A STRATEGY, WITH THE PROVINCES, TO MOVE FROM:
COAL AND OIL FOR ELECTRICITY PRODUCTION TO: HYDRO, NATURAL GAS,
COGENERATION OPTIONS, AND/OR NUCLEAR.

Reason for suggesting TRANSPORTATION SECTOR for attention:
- Transportation now 48% of end-use emissions projected to rise to
51% of much larger total emissions by 2020.

WHAT HAPPENS IF WE DO NOTHING?
CO: emissions - 3 to 7 times, more likely 5 to 7 times, those of this past
century in the next 100 vears.

CONCLUSION

WE ARE IN THE MIDST OF AN UNINTENDED, UNPRECEDENTED
EXPERIMENT ON PLANET EARTH. THE FULL CONSEQUENCES
CAN ONLY BE PARTIALLY PERCEIVED.

The recent ad of the Canadian Association of Petroleum Producers put
the Canadian situation very well:

“Together we can control emissions and help clear the air, without
slowing our economy. It takes imagination and determination. Here in
Canada we’ve got a lot of both.”

28,29 MAJOR INSIGHTS - IPCC 1995
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Fossil fuels contain no *¥C because of their age. rate of atmospheric CO, concentration slowed

3 Direct greenhouse
Halocarbons
N-O
CHy
—~ CO, |
0:" .
£ Indirect greenhouse Tropospheric  gqjqr
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2 & Direct Indirect i
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<
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Figure 3. Estimates of the globally averaged radiative forcing due to changes in greenhouse gases and aerosols from pre-
industrial times to the present day and changes in solar variability from 1850 to the present day. The height of the bar
indicates a mid-range estimate of the forcing whilst the lines show the possible range of values. An indication of relative
confidence in the estimates is given below each bar. The contributions of individual greenhouse gases are indicated on the
first bar for direct greenhouse gas forcing. The major indirect effects are a depletion of stratospheric ozone (caused by the
CFCs and other halocarbons) and an increase in the concentration of tropospheric ozone. The negative values for aerosols
should not necessarily be regarded as an offset against the greenhouse gas forcing because of doubts over the applicability
of global mean radiative forcing in the case of non-homogeneously distributed species such as aerosols and ozone (see

" ction 1 and Section 7).



Projected Temperature Change
between 1910 and 2040 AD

Temperature Change (C)

N
Combined Effect of Projected Greenhouse Gas and Sulphate Aerosol Increases.- Canadian Model
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ANNUAL SURFACE TEMPERATURE TRENDS 1961 TO 1990

°C per decade
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Ciimate Change Detection Division Draft Map of Climate Research Unit

Atmospheric Environment Service Grid-Box Data (June, 1993)
Environment Canada
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“THE BALANCE OF EVIDENCE
SUGGESTS A DISCERNIBLE
HUMAN INFLUENCE ON
GLOBAL CLIMATE.”

 IPCC - Second >mmmmm5m5 Wmﬁoi 1995



CLIMATE CHANGE UNDER BUSINESS-AS-USUAL
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Fig. 6.3

Within the shaded region are typical
rates of climate change during the
past 10,000 years, over periods up
to about a century, plotted against
actual change deduced from climate
records and paleoclimate data®. Also
plotted (X) is the projected rate of
change next century due to a
business-as-usual increase of
greenhouse gases — well outside the
shaded region.
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Ross and Elliott, J. of Climate, December 1996



Frequency of Intense Winter Storms
Northern Hemisphere
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Lambert, S.J., J.of Geophysical Research, V.101 £D16, Sept. 1996



Observed Sea Surface Temperature (°C)
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Figure 8.3 .
Alternative Viewson “
Cost of Emissions Reductions

Total
Economic
Cost A
B
0
(

Emission
Reduction

Key:
A - no market imperfections, no economic double dividend
B - negative cost potential plus economic double dividend

HZOSH A & B do not include environmental double dividend
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Summary of Mitigation Cost Literature
Substantial “no regrets” oEuoH_E:Emm are available in most countries

— 10% to 30% o.m current emissions over 1 to 3 decades

mSE_mNEm global emissions at 1990 levels for the next several
decades could cost 0.5% to 2.5% of GDP

Stabilizing atmospheric concentrations at levels above 400 ppmv of

CO, could cost approximately the same

A2



ECONOMISTS’ STATEMENT ON
CLIMATE CHANGE

As economists, we believe that global
climate change carries with it significant
environmental, economic, social, and
geopolitical risks, and that preventive m:%m
are justified.

Economic studies have found that there are
many potential policies to reduce
greenhouse gas emissions for which the total
benefits outweigh the tntal costs.

A3
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PARTIAL PORTFOLIO OF
MEASURES - FEDERAL

FOR |

GREENHOUSE GAS EMISSION REDUCTIONS

1. FORNEW VEHICLES, INCREASED FUEL
EFFICIENCY AND INNOVATIVE
TECHNOLOGIES (HYBRID, FUEL CELLS),

'THROUGH NATIONAL STANDARDS OR
AGREEMENTS WITH MANUFACTURERS.

2. STABILIZATION OR REDUCTION

TARGETS FOR INDUSTRIES, TO
STRENGTHEN “VOLUNTARY” PROGRAMS
BEGIN EMISSION PERMIT TRADING TO
MINIMIZE COSTS AND PUBLICIZE
RESULTS.

3. DEVELOP A STRATEGY, WITH THE

PROVINCES, TO MOVE FROM:

COAL AND OIL FOR ELECTRICITY
PRODUCTION TO: HYDRO, NATURAL
GAS, COGENERATION OPTIONS,
AND/OR NUCLEAR.
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CANADA’S SECOND NATIONAL REPORT ON CLIMATE CHANGE
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TOGETHER WE CAN CONTROL
EMISSIONS AND HELP CLEAR THE AIR.
WITHOUT SLOWING THE ECONOMY.
IT TAKES IMAGINATION AND
DETERMINATION. HERE IN CANADA,
WE’VE GOT A LOT OF BOTH.

wmmqﬁﬁ:,mﬂn:»r.::rnm._

Canadian Assogiatiol
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PCC -1995: MAJOR INSIGHTS

B
/

HUMAN IMPACTS ON CLIMATE N ow
DISCERNIBLE. .

WITHOUT MAJOR INTERVEN TION,
WORLD WILL BE WARMING IN NEXT
CENTURY AT A GREATER RATE THAN AT

|ANY TIME IN PAST 10,000 YEARS.

MAJOR IMPACTS WOULD BE ON:
3.1 NATURAL ECOSYSTEMS: BOREAL
FORESTS, CORAL REEFS.

3.2 HUMAN HEALTH: HEAT STRESS,
SPREAD OF TROPICAL DISEASES.

3.3 SEA LEVEL RISE: FOR. 1/2 METRE
RISE AN INCREASE FROM 46 TO 92
MILLION PEOPLE SUBJECT TO
INUNDATION.

3.4 PROBABLY MORE SEVERE
NATURAL DISASTERS.

N

28



IPCC -1995: MAJOR INSIGHTS

4. INEQUALITY BETWEEN COUNTRIES IN
CAUSES OF PROBLEM AND IMPACTS.

S. MEASURES FOR WHICH FUEL SAVINGS,
AND NON-CLIMATE ENVIRONMENT
BENEFITS EXCEED COSTS ARE CALLED

“NO REGRETS” MEASURES OR WORTH
DOING ANYWAY.

6. ACTIONS ARE ECONOMICALLY
JUSTIFIED BEYOND “NO REGRETS” TO:
- AVERT NET DAMAGE
- AVOID CLIMATE SURPRISES (RISK
AVERSION INSURANCE)

7. ADOPT A PORTFOLIO APPROACH

8. WITHOUT VIGOROUS ACTION HUGE
INCREASES IN CUMULATIVE CO;
EMISSIONS NEXT CENTURY - AND MAJOR
CLIMATIC IMPACTS WITH “SURPRISES”
INCREASINGLY LIKELY.

29
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Understanding Climate Change
Impact & Adaptation on Human Health

Sheldon H. Roth

Director, Environmental Research Centre
Professor, Faculty of Medicine
University of Calgary

Impact of Global Change on
Human Health

+ global warming

+ ozone (stratospheric) depletion & ultraviolet
irradiation

+ environmental pollutants
+ population pressures and movements




The Greenhouse Effect

+ natural process
+ prevents escape of radiant heat into space

+ stabilizes earth’s temperature

+ maintains ideal temperatures to w

X

z 7]
;o Q ;5

Global Warming

+ anthropogenic greenhouse gas emissions
alter earth’s climate

+ CO, major contributor (~50%)

+ exponential increase in CO, concentrations
(highest in 160,000 years)

+ large contribution by methane (more
effective than CO,)




Global Warming

+ earth’s average surface temiperature
increased by 0.3 - 0.6 ° C over last century

+ average global temperatures projected to
rise by 2.0-2.5°C (range 1.5-4.0°C) in
next 50 years

+ temperature rise represents 5 X faster ra
of warming than observed over past ¢

UN Intergovernmental Panel on Climate Chang

Global Warming - Climate Change

+ due to enhancement of greenhouse effect
+ produces complex trends in weather
+ more frequent extremes in weather conditions

+ less increase in average temperature at equator
& high altitudes

+ rapid change disrupts intricate systems
(agriculture, trade, communication)




Global Warming

+ affects all aspects of human life (health)
+ local, regional & global ecosystems

+ agriculture and forests

+ food & water supplies

+ sea level, ocean currents, fisheries

+ weather, heat effects

+ infectious diseases

+ industry & transport

+ population migration

+ urban planning & demographics

Climate Change and Human Health

HEALTH

“the extent to which an individual or group is
able to realize aspirations and satisfy needs
and to change or cope with the
environment”.

WHO, 1984




Climate Change and Human Health

» g~ direct effects:

- death due to increases in the frequency and
intensity of heat waves

o indirect effects:

- changes in vector-borne diseases or crop
production

- social and economic impacts of environig
refugees

- conflict over fresh water supplies

Infectious Diseases

+ increase in geographic distribution of disease
vectors (e.g. malaria, dengue fever, yellow fever,
encephalitides, schistosomiasis, diphtheria, TB

+ changes in life-cycle, dynamics of vectors &
pathogens

+ increase transmission of vector borne disease

+ greater abundance of insect vectors of disease _

CABE€

+ elimination of some vectors and/or pathagess,

+ emerging / re-emerging of infectious dis




Heat Effects

+ increased illness & mortality

+ exacerbation of existing medical problems
in the old, young and chronically ill

+ gradual adaptation
+ clevated perinatal death & pre-term birth
+ violent & antisocial behaviour

+ increased air conditioning produces
emissions

,.4
' '

Agriculture

+ altered patterns of food production

+ regional impacts

+ severe shortages of food supplies

+ decline in soil moisture

+ loss of topsoil

+ uncertain crop yields

+ altered pest distribution

+ plant migration - increase allergens - as

S



Future Research

+ develop research models related to global change .
+ foster communication -
+ establish surveillance systems

+ encourage multidisciplinary studies

+ assess effects of industrial/agricultural pollution
on susceptible groups

+ study changes in global environment

+ address issues of public health policy and-activni s, /;
Some of the Recommendations of the Health Issues Panel of the €anadian Q ‘_:::_;55::
Global Change Program 1995 D #
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Climate Change and Property/Casualty Insurance

Notes for Remarks by:

Alan Wood, F.I.1.C.
Vice President - Prairies and N.W.T.
Insurance Bureau of Canada

to

Canadian Global Change Program
Cross-Canada Briefings Before Kyoto
University of Calgary
November 5, 1997



Climate Change and the Property & Casualty Insurance Industry

Thank you. It seems like you cannot pick up a newspaper, or turn on the
news, without reading or hearing about climate change. Depending on,your
perspective, climate change can be good news or bad news. I suppose that I'm
going be somewhat the bad news guy today, as I provide some information about
climate change from the perspective of the property and casualty insurance

industry.

My industry, the property and casualty insurance industry or, in plain
language, car, home and business insurance companies, is most often the first in
line to respond to the financial costs of rebuilding and repairing damaged property
after catastrophe strikes. So we get hit in the wallet and, ultimately, of course, so
do you, because guess where the money that we spend came from in the first
place? That’s right - you, and you, and you. So, the next time you drive by a
building that’s being repaired because a windstorm blew the roof off, you can look

at it and say, "Ah ha, my premium dollars at work!".

Most of these catastrophic events involve either earthquake, or bad weather.
And what do know is that over the last couple of decades, the world has

experienced an apparent sharp increase in the frequency and severity of losses from



natural catastophe’s.

A few figures will help put this in perspective. On a worldwide basis, Swiss
Reinsurance Company has calculated the inflation adjusted insured cost of the 40
most severe catastrophic losses from 1970 through 1996 to be $100 billion US.
However, only 8% of this was incurred in the 70’s and 22% in the 80’s. 70% of
.the $100 billion has been incurred in the first 6 years of the 90’s. That’s .quite

phenonemal, when you think about it for a moment.

In our country, we’ve so far avoided a billion $ event but that is more likely
due to our sparse population. In 1991, this city saw a hailstorm that caused almost
$400 million in insured damage, and two hailstorms within 10 days of each other
in 1996 cost about $200 million. The floods in Quebec in 1996 did over $600
million in damage, and this years Flood of the Century in Manitoba about the same
- although I must admit that little of the Manitoba damage and about half of the tab
out of Quebec was insured, with most of the damage claims being left to the
various levels of government to look after. Flood insurance is just not available
for residential properties and while businesses can buy the coverage, it is not

cheap.
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Why has this trend in heavier and heavier costs associated with weather

related catastrophe’s evolved the way it has? A number of factors are involved.

One such factor is population growth in urban areas. For example, last years
two Calgary hail storms 10 days apart both hit the same area of the city, an area
that was home to only prairie dogs and porcupines 15 years earlier. So what cost

. insurers $200 million in 1996 would have cost vitually nothing in 1981.

Secondly, we have more valuable infrastructure in more vulnerable places.
Same examples - that area of Calgary hit last year is directly in a known hail path,
and the houses are middle income style, 2500 square feet and up. The bigger the
house, the more expensive to repair. And more than one house had a Mercedes
parked in the driveway. If your 82 Buick has a few hail dents in the roof, it
becomes a car with character. If your 97 Mercedes has a dent, a trip to the

Bahamas will be in the future for the car repair guy.

Thirdly, it’s becoming clearer that some form of climate change is occurring
around the world and more frequent severe weather events seem to be the result.

El Nindo, of course, is a perfect example.
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A couple of other factors that have certainly affected my industry.
Throughout the world, the level of insurance protection in place today is better than
ever in history. So we are getting claims that we would not have faced 75 or 100
years ago because in those days, if you had any insurance at all, it was only for
fire. And of course record keeping and quick access to media coverage of events
around the world are far superior to 100 years ago or even 30 years ago (we didn’t
_have CNN in the 60’s). Hearing and seeing the devastation in other parts of the
world or country provides incentive for everyone else to try and obtain appropriate

insurance coverage.

So, 1s the change in the weather due to greater concentration of greenhouse
gases like carbon dioxide? Quite frankly, we don’t know. The science of climate
change points strongly toward human causes, but there is no absolute scientific

proof that I'm aware of that will likely ever satisfy the skeptics.

For insurers, the scientific merit of the debate on climate change is not the
central issue. We’re not scientists and we don’t proclaim to be. What does matter
is the survival and sustainability of affordable, widely available insurance coverage

on which modern society has either come to depend on, or in the case of floods,



would like to see in the future.

It will take many years for the worlds economies just to stabilize greenhouse
gas emissions on a global scale, let alone begin to reduce them. For the insurance
industry, the implications are quite clear: precautionary actions are esential, and
these actions must involve effective loss mitigation strategies promoted by the
_insurance industry itself, working with governments and other allies. I am
pleased to advise that one such strategy was approved by IBC’s Board of Directors
this past September, and that is to play a leadership role in establishing the Institute
for Catastrophic Loss Reduction. The mission of this Institute is to reduce the loss
of life and property caused by severe weather and earthquake through the
identification and support of sustained actions that improve society’s capacity to
adapt to, anticipate, mitigate, withstand and recover from natural disasters. I
expect the Institute to be operational very quickly - our member insurance
companies have already been assessed their share of implementation costs and the

response has been excellent.



In the short time available today, all we can do is touch the surface of a very
difficult problem. I hope that I have provided a bit of insight into the perspective
of insurers about climate change, enough to at least perhaps fill in another blank

as we all try to understand the magnitude of what’s happening.

Thank you.
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Kyoto Outcome

* negotiating positions range from 20% cuts
by 2005 to stabilization in 2012

 Canada likely to support the US - weakest
position on the table

* Kyoto will be inadequate from an
environmental perspective

* we’ll be back at the table again soon

Pembina Institute ) 8
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Changes would be most evident in the climate change might offer easier navigation
Impacts of a Changed Climate resource sectors — agriculture, water and on the Great Lakes and in the Arctic, lower
Needless to say, the effects of climate energy. Cancerns exist about water heating bills, lengthen the growing season,

¢+ "~ge on Canada's ecanamy, saciety and shortages, reduced soil moisture, falling lake and induce milder winters and longer
¢ anment are expected to be substantial, levels, rising sea-levels, reduced river flow summers.
born in threatening and beneficial ways. and worsening droughts. At the same time,

——
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Figure 17: Potential Impact of Climate Change on Great Lakes Flows
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- Figure 18: Potentialvllmp'act of Climate Change on Lake Levels™
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Figure 5. Pro;ected minimum mean changes in the depth N

" of the water table relative to the peat surface (dim) for

| peatlan&s in the Mackenzie Basin River Basin based on
climatic data obtained from the Canadian Climate Centres
(CCC) Model for 1X and 2X present CO, concentrations.
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LANDSLIDES IN QUATERNARY SEDIMENTS LANDSLIDES IN BEDROCK

Distribution of landslides in the Mackenzie Valley, adjacent mountains, and
Beaufort Coast. Compiled by J.M. Aylsworth, A. Duk-Rodkin, G. Kruszynski, and J.A. Traynor;
Geological Survey of Canada JMA.
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Table 3. Estimated Impacts of Agricultural
Adaptation Measures and Climatic Change on
Wheat Yields at Two Sites in the Mackenzie
Basin.

a) Beaveriodge

Adaptation
Measure

§ Longer Season

Cultivar

Longer Season
Cultivar & Irrigation

- Winter Wheat

Winter Wheat &
lrrigation

b) Fort Vermillion

% Change From
Adaptation Baseline Yield

Measure ccc GFDL
Scenario }

Longer Season
Cultivar

Longer Season
Cultivar & Irrigation

Winter Wheat

Winter Wheat &
Irrigation

. MOTE: The longer season spring seeded wheat

~ cultivar considered in this analysis was Butte. The
winter wheat cuitivar was based upon culivars
currently used in the northem recions of the US Great
Plains. Analyses considering irmigaton assumed
irrigation levels sufficient to eliminate crop moisture
deficits. Analyses summarized in Table 3 were based
on bvophysocal conditions, and did not consider the
socio-economic feasibility of the selected adaptation
measures.
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Responding to Global Climate Change in British Colurbia and Yukon

Figure 5. Aerial view of the breached moraine dam at Nostetuko Lake, Coast Mountains, British
Columbia in 1987. As described by Blown and Church (1985), the breach and outburst flood took
place in"1983 when a mass of ice broke off the tongue of Cumberland Glacier (left background) and
entered Nostetuko Lake. This generated a wave which overtopped the moraine and initiated the
breach. The moraine dam was formed by a terminal moraine complex which marks the Little Age
extent of Cumberland Glacier. The lake was created during the twentieth century retreat of the
glacier. '

7-10
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: Table 2
Estimates of the Cost of Doubled CO3 for Canadian Society in 1988
(2.5°C, 50 cm sea level rise)
- Data for Canada assuming Equal
Share of Damages between Sectors in
Raw Data for US + Two Countries (Total GDP from
Canada (From Tol (Tol CANSIM)
1995)) '
Percentage
Billion SUS| of Total
Category Damages Billion 1986 Can$
Coastal Defense 1.5 2.0% _ 0.167
Dryland Loss 2.0 2.7% 0.223
'Wetland Loss 5.0 6.7% 0.557
Species Loss 5.0 6.7% 0.557
Agriculture 10.0 13.4% 1.113
Human Amenity 12.0 16.1% 1.336
|Human Life . 377 50.6% : 4197
Migration 1.0 1.3% - 0.111
INatural Hazards - 0.3 0.4% _ 0.033
Impacts on the Insurance, Construction, Transport, neglected
and Energy Supply Sectors
Damage from Nontropical Storms, River Floods, _ neglected
Hot/Cold Spells, and Other Catastrophes
Other Ecosystem Losses neglected
Other Human Impacts, including Morbidity, neglected
[Physical Comfort, Political Stability, and Human
Hardship
TOTAL 74.5 100% 8.294
% of GDP 1.5
Several categories, ¢.g. coastal defense, dryland and wetland loss, and agriculture, reflect costs of]
adaptation plus residual damages.
L1Categories considered in other studies not considered by Tol - forestry, energy, water, other
sectors, air pollution, water pollution.
A statistical life, the "personal willingness to pay for risk reductions” (Pearce 1997, p.3),is
assessed at $250,000 plus 175 times per capita income. (Tol 1996)
[Migration costs reflect the costs of incorporating immigrants into the social welfare
infrastructure (Pearce, Cline et al. 1996).
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Figure 3: Trends - Most Significant Disaster Types by Category
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Figure 6 | .
Global temperature variations of the past
one million years
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~ UONJBUWLIOJUI S[qE[IBAR UL SOOUSISJJIP —
uorneziuedio [e100s pue [eoniod Ul SOOUAIJIP —
A3o0uyd9) Ul SOOUSIIJIP ~

10} 9np [rey ued (Suruwrem [eqo[3 AU JS17 pue poriad uLiem
[BASIPIIA JO UOSLIRALIOD "3°9) SAIFORUR [RINI[NO-SSOID JO [EQLIOISIY o

(8861 ‘uosarwer "(])
m@Z<IU HLVINI'TD) ANV m HIDOTVYNV




| | .. yuowdo[oAsp S[qeure)sns pue uorjeydepe

0} owaﬁo 91T Furje[dl SUOLISAND Mau dIe 1Y}
uMOUY| J0U d1e sa3ueyd yons Jo spoedwi dy) ?%o&ﬁc
uorje3Lut papuedxd ‘uonsaoid Suoz [8ISe00 3°9)

PIPadU 9q PINoM SITUBYD SINJONIISLIJUL 10 3T pue] 10 few
8@:89 oIe mosasto&o JO SONI[IqRIOUNA MU JISYM

QATEZOU 918 WAY) JO JsoW pue ‘sjoedulr a1e 219

;nq ‘OLIBUQOS WOOP-PUL-UIOO[3 € JOU SI AJRWI[O JSULIEM ©
voﬁﬁw 10J UaYe) 9q Jouued Ajiqe)s syew|o Juruuejd
wa) Suoy Surnnbai onsst W2} O] € ST 9ZUBYD WD

~ SUOISN[oU0))




B ARTHGR PARTE(L

Federal Government Perspectives
The Road to Kyoto

Climate Change: Cross-Canada Briefingjs

November 7, 1897 - Vancouver

Domestic Context - Emissions

Mt of CO, Equivalent

1960 1985 - 2000 2010 2020
% lncrease over 1980 8.5 82 188 381

ufes] @o# oON20 m Cther

Source: NRCan

Why are projected
emissions increasing?

* There are four main reasons why emissions
are expected to rise:

- the strong linkage between economic (GNP)
growth and emissions growth

- increasing population
~ low and stable energy prices

- increasing carbon intensity of the energy mix in
electrical generation

Canadian Position at Kyoto
(December 1 - 10, 1997)

+ New meaningful, realistic and equitable
legally binding targets

* Practical, step-by-step approach

Key Issues at Kyoto
+ Targets and Time Tables

* Flexibility Elements - Baseline

* Differentiation

. Emis§ions Trading

* Joint Implementation (JI)

* Developing Countries’ Participation

* Greenhouse Gas Coverage

Process for the Ratification
of an International Agreement

1. Adoption of the Kyoto Agreement by the
Parties to the FCCC.

2. Signature of the Agreement by Canada
3. Ratification of the Agreement by Canada

4. Entry into Force internationally




Process for the Ratification
of an International Agreement

1. Adoption

— At the third CoP to FCCC this December,
Canada and other Parties will indicate if they
support adopting the final text

2. Signature with a view to ratification

— After the Kyoto meeting, there will be federal /
provincial / territorial discussion of the
outcome through the Nationat Air Issues
Coordinating Mechanism (NAICM)

— Cabinet will then decide If they wish to sign

-7
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Process for the Ratification
of an International Agreement

. Ratification

- A national implementation plan needs to be developed
in conjunction with the provinces and territories prior to
the ratification of the Kyoto-agreement

~ Full federal / provincial / territorial collaboration will be
pursued too identify appropriate policies and measures
by all orders of government

- The federal government would not ratify an agreement
without broad-based support

- Requires Order-in-Council from Cabinet.

Entry into Force (under negotiation)

- Kyoto agreement would enter into force only after the
ratification protocol is satisfied. The ratification protocol is
still under negotiation +

National Framework
for Collaboration

The provinces and territories are key partners
in the development and impiementation of a
national implementation plan

Key Considerations
Implementation Principles

* NAPCC described a set of principles to guide’
domestic implementation of a climate change
action plan in Canada

* The evolution of these principles have been the
subject of extensive federal / provincial /
territorial discussion

The principles are:

* Precautionary Principle ° International Cooperation
* Shared Responsibility * Equitabie Burden Sharing
* Competitiveness * Effectiveness

* Flexibility * Emitter Responsibility

* Transparency * Accountability

-16-

Key Considerations
Implementation Principles

No singie jurisdiction or government has full
responsibility for efforts to reduce emissions;
responsibilities of and actions by all our governments
will be required

Provincial and territorial jurisdictional (e.g. electricity
generation, urban transportation and infrastructure) and
constitutional responsibilities will be respected

Canada’s natlonal economic and environmental interests
and well as differing regional and sectoral
circumstances and opportunities will be taken into
consideration

The national approach will reco?nize provincial actions
and decisions and should be reflected in the
implementation plan .

Implementation Plan

Implementation should:
« build on existing initiatives such as the VCR
» use a phased approach for new measures

« conslider the actions of our trade partners and
market opportunities that exist

+ recognize the need for sequencing decisions to
maintain flexibility, and to take advantage of new
Information on effectiveness and costs

« use existing and new consultative/discussion
mechanisms as appropriate

-13-




Stakeholder Involvement

+ Stakeholders, municipal levels of government,
First Nations, industry, ENGOs and others will
have an important role in the development of
Canada’s implementation plan

» Either through new fora (yet to be identified),
or existing mechanisms, opportunities will be
identified to consuit with stakeholders on an
implementation strategy
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Slide 1

THANK YOU FOR INVITING ENVIRONMENT
CANADA TO SPEAK ABOUT THE FEDERAL
GOVERNMENT PERSPECTIVE ON CLIMATE

CHANGE.

AS YOU CAN SEE, THE TITLE OF MY
PRESENTATION IS NOT THE SAME AS THE
ONE ON THE AGENDA. BECAUSE THE
CANADIAN NEGOTIATION POSITION AT
KYOTO HAS NOT YET BEEN ANNOUNCED, |
WILL FOCUS MY PRESENTATION ON HOW
THE FEDERAL GOVERNMENT IS DEVELOPING
THE CANADIAN POSITION, WHAT CANADA
WILL BRING TO KYOTO AND WHAT HAPPENS

AFTER KYOTO.



YOU WILL NOTICE THAT | SAID WE ARE
WORKING ON A CANADIAN POSITION, AND
NOT A FEDERAL POSIITAION. | WANT TO POINT
- THIS OUT RIGHT FROM THE START BECAUSE
THE FEDERAL GOVERNMENT IS NOT
WORKING IN ISOLATION, WE ARE
CONSULTING WITH PROVINCIAL AND |
TERRITORIAL GOVERNMENTS AND OTHER
STAKEHOLDERS IN DEVELOPING THE
CANADIAN POSITION.

| WILL BEGIN BY GOING OVER, VERY
BREIFLY, SOME BACKGROUND INFORMATION
ABOUT THE CANADIAN GREENHOUSE GAS
EMISSION INVENTORY.



Slide 2

CANADA CONTRIBUTES ABOUT 2% OF THE
GLOBAL GREENHOUSE GAS EMISSIONS TO
THE ATMOSPHERE. ABOUT 76% OF THE
CANADIAN GREENHOUSE GAS EMISSIONS
ARE ATTRIBUTABLE TO THE BURNING OF
FOSSIL FUELS WITH TRANSPORTATION
ACTIVITIES AS THE MAJOR USERS OF THESE
FUELS. ENERGY DRIVES OUR ECONOMY AND
89% OF GREENHOUSE GAS EMISSIONS ARE
ENERGY RELATED. BC AND YUKON
CONTRIBUTE ABOUT 9.4% AND 0.5% OF THE
CANADIAN GREENHOUSE GAS EMISSIONS,
RESPECTIVELY.



THE STABILIZATION GAP IS EXPECTED TO
GROW FROM 46 MEGATONNES IN 2000 TO 203
MEGATONNES IN 2020.

CURRENT MIX OF DOMESTIC ACTIONS ARE
INSUFFICIENT TO MEET STABILIZATION OR
REDUCTIONS FOR THE YEAR 2000 AND
BEYOND.

Slide 3

CANADA’S GREENHOUSE GAS EMISSIONS
WERE ABOUT 9 PER CENT HIGHER IN 1995
THAN IN 1990, RISING FROM 564
MEGATONNES OF CARBON DIOXIDE
EQUIVALENT IN 1990 TO 619 MEGATONNES IN
1995. THIS INCREASE IS PRIMARILY DUE TO
- INCREASED ENERGY CONSUMPTION WHICH



IS A REFLECTION OF POPULATION GROWTH
AND AN EXPANDING ECONOMY.

OVER THE SAME PERIOD, CANADA'’S
POPULATION GREW 6.5 PER CENT, AND
THERE WAS ALSO A 3 PER CENT INCREASE
IN GREENHOUSE GAS EMISSIONS PER
CAPITA. GROSS DOMESTIC PRODUCTS (GDP)
INCREASED 8.2 PER CENT OVER THE SAME
PERIOD, RESULTING IN AN INCREASE IN
EMISSIONS OF 1.2 PER CENT PER UNIT OF

GDP.
Slide 4

THE FEDERAL GOVERNMENT IS COMMITTED
TO CONSULT WITH PROVINCIAL AND
TERRITORIAL GOVERNMENTS TO COME UP

6



WITH THE CANADIAN NEGOTIATION
POSITION AT KYOTO. THE TWO LEVELS OF
GOVERNMENTS HAVE BEEN HOLDING
"MEETINGS AND TELEPHONE CALLS ON
VIRTUALLY A WEEKLY BASIS FOR MANY
MONTHS NOW TO WORK ON THE VARIOUS
ISSUES. AS KYOTO APPROACHES, THE
DISCUSSION IS INTENSIFING. A MEETING OF
THE JOINT MINISTERS OF ENVIRONMENT
AND ENERGY WILL BE HELD IN REGINA ON
NOVEMBER 12, AT WHICH TIME, THE
FEDERAL AND PROVINCIAL MINISTERS WILL
WORK ON DEVELOPING THE FINAL
CANADIAN POSITION.

AT THIS TIME, | AM NOT ABLE TO TELL YOU
ABOUT THE SPECIFICS AND DETAILS OF THE



DISCUSSION BUT THERE IS A BOARD RANGE
OF ITEMS ON THE TABLE.

 HOWEVER, | CAN TELL YOU THAT THE
MAJOR ISSUES CURRENTLY UNDER
DISCUSSION ARE NEW, MEANINGFUL,
REALISTIC AND EQUITABLE,
LEGALLY BINDING TARGETS TO LIMIT
GREENHOUSE GAS EMISSIONS.

MEANINGFUL IN THAT THE TARGETS WILL
ULTIMATELY RESULT IN REDUCTION OF
DISCERNIBLE HUMAN INFLUENCE ON
GLOBAL CLIMATE. REALISTIC IN TERMS OF
ACHIEVING THE TARGETS COST-
EFFECTIVELY, GIVEN OUR NATIONAL
CIRCUMSTANCES AND OUR ABILITY TO
DELIVER. EQUITABLE IN THAT ALL



JURISDICATIONS AND INDUSTRY SECTORS
WILL SHARE IN THE BURDEN OR BENEFIT IN
ACHIEVING THE TARGETS.

CANADA'’S GOAL WILL BE TO ENSURE
CONTINUED ECONOMIC GROWTH AND
PROTECT THE ENVIRONMENT. WE WILL DO
THIS THROUGH A PRACTICAL STEP-BY-STEP
APPROACH. UNER THIS APPROACH, THERE
MIGHT BE SEVERAL TARGETS (FOR
EXAMPLE: STABLIZATION THEN REDUCTION
OF EMISSIONS) BASED ON A REASONABLE
TIMETABLE FOR EACH TARGET.

THE CANADIAN POSITION WILL BE
ANNOUNCED SOMETIME BETWEEN THE
JOINT MINISTERS® MEETING ON NOVEMBER



12TH AND THE KYOTO MEETING ON
DECEMBER 1ST.

THE COMPOSITION OF THE CANADIAN
DELEGATION TO KYOTO WILL STILL HAVE TO
BE DETERMINED. FIVE PROVINCES,
INCLUDING B.C., HAVE INDICATED AN
INTEREST IN ATTENDING. THEY WILL BE
ACCOMMODATED AS MUCH AS POSSIBLE. |

Slide 5

NOW, LETS TALK ABOUT SOME OF THE KEY
ELEMENTS AT THE KYOTO NEGOTIATIONS.

ON TARGETS, A VARIETY OF DIFFERING
VISIONS REMAIN ON THE TABLE REGARDING
POST-2000 TARGETS FOR GREENHOUSE GAS

10



EMISSION LIMITATIONS/REDUCTIONS FOR
DEVELOPED COUNTRIES. THEY RANGE
FROM A REDUCTION OF 15% FROM 1990
LEVELS TO 2010 (E.U.) TO STABILIZATION AT
1990 LEVELS IN THE 2008 — 2012 PERIOD
(U.S.A.)

ON THE FLEXIBILITY ELEMENTS, THE MAIN
ISSUES INCLUDE SINGLE YEAR VERSUS
MULTI-YEAR BASELINES. MULTI-YEAR
APPROACH COULD ALLOW PARTIES TO
DEAL EFFECTIVELY WITH ANOMALIES
CREATED BY ABNORMAL ECONOMIC,
CLIMATIC OR TECHNOLOGICAL
OCCURRENCES THAT MAY EMERGE OVER A
ONE-YEAR TIME SPAN. HOWEVER,
MULTIPLE BASE YEARS IS NOT CURRENTLY

RECEIVING WIDE SUPPORT.
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DIFFERENTIATION IS DEFINED AS INDIVIDUAL

COUNTRY TARGETS AND TIMETABLES AS
OPPOSED TO ONE FLAT-RATE TARGET FOR
ALL COUNTRIES. IT IS A CONCEPT USED TO
REFLECT THE FACT THAT COUNTRIES HAVE
DIFFERENT NATIONAL CIRCUMSTANCES
WHICH CAN RESULT IN DISPROPORTIONAL
COSTS AND OPPORTUNITIES OF REDUCING
GREENHOUSE GAS EMISSIONS. CANADA'’S
CIRCUMSTANCES INCLUDE CONSTANT
FACTORS SUCH AS OUR COLD CLIMATE AND
LONG DISTANCES AS WELL AS CHANGING
FACTORS SUCH AS POPULATION GROWTH
AND ECONOMIC STRUCTURE SHIFTS (E.G.
ENERGY-INTENSIVE EXPORTS).

12



EMISSIONS TRADING IS AN ECONOMIC
INSTRUMENT THAT CAN MINIMIZE THE
COSTS OF ACHIEVING A GREENHOUSE GAS
REDUCTION OBJECTIVE; PROVIDING
PARTICIPATING PARTIES WITH THE
OPPORTUNITY TO REDUCE EMISSIONS
WHERE IT IS MOST COST-EFFECTIVE TO DO
SO. EMISSIONS TRADING IS PROMOTED BY A
NUMBER OF NON-EUROPEAN UNION |
PARTIES, PARTICULARLY THE UNITED
STATES, AS A NECESSARY INSTRUMENT TO
ALLOW PARTIES TO MEET THEIR NEW
TARGET.

A JOINT IMPLEMENTATION (JI) PROJECT IS
AN INTERNATIONAL PROJECT WHICH
RESULTS IN A REAL, MEASURABLE AND
LONG-TERM REDUCTION IN NET

13



GREENHOUSE GAS EMISSIONS IN A HOST
COUNTRY. JI, WHICH IS IN ITS PILOT PHASE,
CALLED ACTIVITIES IMPLEMENTED JOINTLY
(AlJ) , IS OPEN TO VOLUNTARY
PARTICIPATION BY ALL PARTIES. NO
CREDITS ARE ALLOCATED AGAINST
CURRENT (PRE-2000) COMMITMENTS.

ON THE QUESTION OF DEVELOPING
COUNTRIES’ PARTICIPATION, THE
CONVENTION DOES NOT SET SPECIFIC
EMISSIONS LIMITATION COMMITMENTS FOR
DEVELOPING COUNTRIES, ONLY
REPORTING/NATIONAL PROGRAMS
REQUIREMENTS. CLIMATE CHANGE BEING A
GLOBAL PROBLEM, DEVELOPED COUNTRIES
WOULD LIKE TO SEE THE DEVELOPING
WORLD TAKE ON SERIOUS MITIGATION

14



COMMITMENTS, PARTICULARLY IN LIGHT OF
THE PROJECTED INCREASE OF
GREENHOUSE GAS EMISSIONS FROM
DEVELOPING COUNTRIES. AN ISSUE IS THE
INCLUSION IN THE KYOTO AGREEMENT OF A
PROVISION ADDRESSING NEGOTIATIONS OF
NEW SUBSTANTIVE COMMITMENTS ON THE
PART OF DEVELOPING COUNTRIES
FOLLOWING KYOTO.

ON GREENHOUSE GAS COVERAGE, THE
QUESTION IS WHETHER THE LEGALLY
BINDING TARGETS SHOULD ENCOMPASS
ALL GREENHOUSE GASES,
ANTHROPOGENIC SOURCES AND SINKS OR
" ONLY THOSE GASES OR SOURCES WHICH
ARE MOST EASILY ESTIMATED, SUCH AS

15



CARBON DIOXIDE, METHANE AND NITROUS
OXIDE.

| THINK YOU WILL HEAR FROM THE NEXT
SPEAKER THAT THESE KEY ELEMENTS ARE
VERY SIMILAR, IF NOT IDENTICAL, TO THE
‘KEY ELEMENTS RAISED BY THE BC |
GOVERNMENT.

Slide 6

AT THE CONCLUSION OF THE KYOTO
NEGOTIATIONS UNDER THE FRAMEWORK
CONVENTION ON CLIMATE CHANGE (FCCC)
TO FULFILL THE BERLIN MANDATE, THERE
ARE A NUMBER OF STEPS BEFORE THE
LEGAL INSTRUMENT RESULTING FROM
THESE NEGOTIATIONS WILL BECOME

16



BINDING ON CANADA IN INTERNATIONAL
LAW. |WILL GO THROUGH EACH OF THE
FOUR STEPS SHOWN ON THIS SLIDE.

Slide 7

AT THE THIRD CONFERENCE OF PARTIES TO
FRAMEWORK CONVENTION ON CLIMATE
CHANGE THIS DECEMBER, CANADA AND THE
OTHER PARTIES WILL INDICATE IF THEY
SUPPORT ADOPTING THE FINAL
NEGOTIATED TEXT.

AFTER THE KYOTO MEETING, THERE WILL BE
FEDERAL / PROVINCIAL / TERRITORIAL
DISCUSSIONS OF THE OUTCOME THROUGH
THE NATIONAL AIR ISSUES COORDINATING
MECHANISM (NAICM). IT IS ONLY AFTER

17



THESE DISCUSSIONS THAT CABINET WILL |
DECIDE IF THEY WILL ISSUE THE NECESSARY
ORDER-IN-COUNCIL TO AUTHORIZE THE
CANADIAN GOVERNMENT TO SIGN THE
AGREEMENT.

SIGNATURE DOES NOT CREATE ANY
IMMEDIATE OBLIGATION FOR CANADA TO
CARRY OUT THE PROVISIONS OF THE
AGREEMENT BUT IT DOES IMPLY THAT
CANADA WILL NOT ACT CONTRARY TO THE
OBJECTIVES AND PURPOSE OF THE
AGREEMENT.

Slide 8

IN GENERAL, CANADIAN PRACTICE IS FOR
THE FEDERAL GOVERNMENT TO RATIFY AN

18



INTERNATIONAL TREATY ONLY AFTER IT IS

' ASSURED THAT CANADA CAN MEET ITS
OBLIGATIONS UNDER THE TREATY. IN SOME
INSTANCES, THIS MAY INCLUDE
APPROPRIATE DOMESTIC POLICIES AND
MEASURES, OR OTHER INSTRUMENTS.

FOR RATIFICATION OF A CLIMATE CHANGE
TREATY WE WILL NEED TO DEVELOP A |
NATIONAL IMPLEMENTATION PLAN IN
CONJUNCTION WITH THE PROVINCES AND
TERRITORIES PRIOR TO THE RATIFICATION
OF THE KYOTO AGREEMENT. GIVEN THE
NATURE OF THE CLIMATE CHANGE ISSUE,
FULL FEDERAL / PROVINCIAL / TERRITORIAL
COLLABORATION WILL BE PURSUED TO
IDENTIFY APPROPRIATE POLICIES AND
MEASURES BY ALL ORDERS OF

19



GOVERNMENT. THE FEDERAL GOVERNMENT
WOULD NOT RATIFY AN AGREEMENT
WITHOUT BROAD-BASED SUPPORT,
WITHOUT A CLEAR PATH TO _
IMPLEMENTATION AND WITHOUT EXTENSIVE
INVOLVEMENT OF PROVINCIAL AND
TERRITORIAL PARTNERS. THE CABINET
WILL HAVE TO APPROVE ANOTHER ORDER-
IN-COUNCIL TO AUTHROIZE THE CANADIAN
GOVERNMENT TO RATIFY THE AGREEMENT.

A LEGAL INSTRUMENT WOULD ENTER INTO
FORCE ONCE THE CONDITIONS OF
RATIFICATION SPECIFIED IN THE
NEGOTIATED AGREEMENT HAVE BEEN MET.
THE CONDITIONS NECESSARY FOR THE
ENTRY INTO FORCE ARE PART OF THE ON-

20



GOING NEGOTIATIONS PROCESS AND AT
KYOTO.

Slide 9

LOOKING FORWARD, WE ARE NOW MOVING
INTO A NEW STAGE IN ADDRESSING THE
CLIMATE CHANGE ISSUE; THE
DEVELOPMENT OF CANADA’S
IMPLEMENTATION PLAN TO DEAL WITH
POST-2000 GHG EMISSIONS REDUCTIONS.
RECOGNIZING THAT FEDERAL / PROVINCIAL /
TERRITORIAL COLLABORATION AND ACTION
WILL BE NECESSARY TO ACHIEVE THE
REQUIRED EMISSIONS REDUCTIONS, ALL
LEVELS OF GOVERNMENTS ARE KEY
PARTNERS IN THE DEVELOPMENT AND
IMPLEMENTATION OF A NATIONAL

21



IMPLEMENTATION PLAN. IT IS IN CANADA’S
BEST INTEREST FOR ALL JURISDICTIONS TO
ACT COOPERATIVELY RATHER THAN
UNILATERALLY IN THE DEVELOPMENT OF
THE IMPLEMENTATION PLAN.

Slide 10

THE NATIONAL ACTION PLAN ON CLIMATE
CHANGE (NAPCC) DESCRIBES A SET OF
PRINCIPLES TO GUIDE DOMESTIC
IMPLEMENTATION OF A CLIMATE CHANGE
ACTION PLAN IN CANADA. THE EVOLUTION
OF THESE PRINCIPLES HAVE BEEN THE
SUBJECT OF EXTENSIVE FEDERAL /

' PROVINCIAL / TERRITORIAL DISCUSSION.
THE CURRENT SET OF PRINCIPLES, AS

22



MODIFIED THROUGHOUT THE DISCUSSIONS,
ARE SHOWN AT THE BOTTOM OF THIS SLIDE.

Slide 11

AS WELL, THE PRINCIPLES OUTLINED IN
CANADA’S COMPREHENSIVE AIR QUALITY
MANAGEMENT FRAMEWORK COULD ASSIST
IN GUIDING THE FEDERAL GOVERNMENT,
PROVINCES AND TERRITORIES IN THE
DEVELOPMENT OF AN IMPLEMENTATION
PLAN. AS OUTLINED IN THE CANADIAN AIR
QUALITY MANAGEMENT FRAMEWORK FOR

' CANADA, “NO SINGLE JURISDICTION OR
GOVERNMENT HAS FULL RESPONSIBILITY
FOR EFFORTS TO REDUCE EMISSIONS;
RESPONSIBILITIES OF AND ACTIONS BY ALL
OUR GOVERNMENTS WILL BE REQUIRED.”

23



THE PRINCIPLES WHICH WILL ULTIMATELY
GUIDE THE DEVELOPMENT OF A DOMESTIC
IMPLEMENTATION PLAN IN CANADA
CONTINUES TO EVOLVE.

THE DEVELOPMENT OF A DOMESTIC |
IMPLEMENTATION PLAN SHOULD FOLLOW A
PRACTICAL STEP-BY-STEP APPROACH,
IDENTIFYING AND FOCUSING ON THE MOST
COST-EFFECTIVE ACTIONS FIRST, AT BOTH
THE FEDERAL AND PROVINCIAL LEVELS. THE
NATIONAL APPROACH WILL RECOGNIZE
PROVINCIAL ACTIONS AND DECISIONS AND
SHOULD BE REFLECTED IN THE
IMPLEMENTATION PLAN.

THE PRIME MINISTER RECENTLY STATED
THAT, AND | QUOTE, MITIGATION MEASURES

24



“WILL BE FAIR TO ALL REGIONS, PROVINCES
AND SECTORS ACROSS CANADA. WE ARE
NOT INTERESTED IN PENALIZING OR
SINGLING OUT ONE REGION AND ONE
INDUSTRY”

Slide 12

THE NATIONAL IMPLEMENTATION PLAN WILL
BUILD ON THE EXISTING INITIATIVES SUCH
AS THE VOLUNTARY CHALLENGE AND
REGISTRY (VCR). 619 COMPANIES AND
ORGANIZATIONS, ACCOUNTING FOR OVER
ONE-HALF OF THE GREENHOUSE GAS
EMISSIONS IN CANADA, ARE PARTICIPATING
IN THE VCR AS OF DECEMBER 1996. OF
THESE, 284 HAVE FILED ACTION PLANS TO

REDUCE EMISSIONS.
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SEVERAL ONGOING MEANS UNDER THE
NAICM, SUCH AS THE NATIONAL AIR ISSUES
COORDINATING COMMITTEE (NAICC) AND
CLIMATE CHANGE WORKING GROUP, HAVE
PROVIDED A USEFUL AND PRODUCTIVE
FORUM FOR DISCUSSIONS ON CLIMATE
CHANGE AND SHOULD MAINTAIN THAT ROLE

POST-KYOTO.
Slide 13

STAKEHOLDERS, MUNICIPAL LEVELS OF
GOVERNMENT, FIRST NATIONS, INDUSTRY,
ENGOS AND OTHERS WILL HAVE AN
IMPORTANT ROLE IN THE DEVELOPMENT OF
CANADA’S IMPLEMENTATION PLAN.,
OPPORTUNITIES WILL BE IDENTIFIED TO

26
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CONSULT WITH STAKEHOLDERS ON THE
IMPLEMENTATION STRATEGY, EITHER
THROUGH NEW FORA, OR EXISTING
MECHANISMS SUCH AS THE NON-
GOVERNMENT ADVISORY GROUP (NGAG) &
THE STAKEHOLDER ADVISORY COMMITTEE
OF THE NAICC. |

CLOSING REMARKS

THAT’S MY PRESENTATION, BUT BEFORE |
LEAVE, | WOULD LIKE TO SAY SOMETHING
ABOUT THE BC GREENHOUSE GAS FORUM
AND THE FORUM’S REPORT WHICH WAS
RELEASED LAST WEEK. | UNDERSTAND THE
NEXT SPEAKER, DON .FAST, WILL BE
TALKING IN DETAIL ABOUT THE FORUM’S
ACTIVITIES AND THE REPORT. THE REPORT

27



IS A CONSTRUCTIVE CONTRIBUTION ON
CANADA'S APPROACH TO KYOTO. THE
| RECOMMENDATIONS ARE ALL WORTHWHILE
| ‘GOALS WHICH THE FEDERAL GOVERNMENT
IS PURSUING. ON BEHAVE OF THE FEDERAL
GOVERNMENT, | WANT TO THANK THE
FORUM FOR ITS WORK.

THANK YOU.

END
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Montréal - Québec

Mercredi le 12 novembre 1997
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" Universita du Québas 3 Montreal :
Institut des sciences de I'environnement
Casc postale BE83, succuraale Cantre-vitle
Montréat (Quabec) Canads
H3C 3pPe.
Talephona: {514} 887-4717
. Telécopicur; (§14) 987-4718

Les changements climatiques:

Séance d'informatio

n

en vue de la réunion de Kyoto

Présentée pour la journée de Montréal par:

- le Prdgramme_ canadien des ch
1'échelle du globe

- I'Institut des sciences de l'environnement

de 'UQAM
- I'Association de climatologie ¢

lu Québec
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Universite du Québec 3 Montréal ! )
Institut des sciences de l'environnament

Caze poztale 8388, succursaie Centre.Ville
Montreal (Québac) Canada

H3C 3P8

Teldphone! {514) 887-4717

Telacopreur: (514) 987-4718

Survol des connaissances
scientifiques

L'équilibre Climatique de la planéte
L'effet de serre

L'instabilité du climat de notre plandte au
cours de son histoire

Le climat: résultante d'une superposition de
nombreux cycles planétaires

L'exemple d'un grand changement
climatique récent

Les différentes cOmposa;ntes naturelles de
notre climat actuel

Les rejets anthropiques de gaz 2 effet de
serre

L'évolution actuelle de notre climat

vBa " 3Iv”d J_.NHNBNNO‘dInNB'DS'LSNI Eleg r5:8 (6. 230 €



" Université du Quadac & Montréal
Institut des sciences dg I'environnement’
- Caso postale 8888, succursala Centre-Ville
Montresl (Quobac) Canada
H3C 9P
Teléphone: (5V4} 987-4717
Tlé'l&copicur: (514} 987-4718

" En guise de préambule...

Les grandes civilisations humaines se sont
développées grice A une stabilité climatique
exceptionnelle des derniers 6000 ans...

Les réserves alimentaires mondiales sont de
moins dun an...

La population mondiale vient de |doubler en
30 ans...

80% de la population mondiale vit 4 moins
de 5 métres d'altitude...

Lors de la denitre période glaciaire, les
températures moyennes étaient  peine 40C
plus basses qu'aujourd'hui...

Avec les Etats-Unis et le Brésil, nous
détenons au Canada le record per capita
d'émissions annuelles de gaz 4 effet de
serre...
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Univarsite du Quabes 3 Montraal N
"’ Institut des sciences de I'snvironnement

Casc postale BBSE, succursale Cantrs-vitla

Montréal (Quabect Canada

H3C P8

Teléphone: (514} 9874717

Télecopieur: {$14) 987-4718

Carbone dans [histoire de [a planéte

Variations internes sur une échelle géologiq‘he (— notions d'échelle
de temps des processus). i

= Importance du CO et de f'effet de serre dans ['équilibre
climatique de la planate -
- Archéen: ~ (ilya plUs de 2.5.100 ans)
~—-—‘
- 30 a2 1000 X pCO2 d'aujourd'hui |
- Intensité du Soleil = 70% celle d'aujourdhui

-T° () <50°C (?)

Protérozoique: (il y a moins de 2.5.109 ans)
-5810 X pCO2 d’aujourd'hui' 1
~Intensié o Solei = 00-95% calle raourd i

- T°=20-30°C

- Glaciations
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En gros, il existe une corrélation
estimations des teneurs en CO2 d
I'atmosphere et les estimations ds
températures moyennes de notre

689 358d

Université du Quabac & Montreal X
Institut des sciences de l'environnement

Case postals 8888, succuresie Centre-Ville
Montréal (Guébee) Canada

HaC 2P8

Taldphona; {514) 987-4217

Télécapieur: {514) 887-4718

S

entre les
ans

planéte

MO T T T T T I e I S M B

o) o]
— .,

LINEAR :
CONSTAN

DECREASE.

-—{
5
: "'\‘!‘"ff.’*:!ﬁj\, )

CO, a0 N fsq CO; o0 - .
on e '\_4 %
: : L ! Py Y
R R o R N
: TIME (millign years) &

TIME {million years)

Fig. 5. Computer results for the mass of CO; (in 10" moles) as a function| of time qu,,!’a

past 100 my using the land area curve of Barron and others (1980) (scc figd 2) and vanig

spreading rate formulations (sce fig. 4 for details on spreading rates):
A. Pitman (1978) spreading rale, (Dashed line bascd on value, assumed |}

1.70 at 100 my sb).

i
B. Southam and Hay (1977) spreading rate corrected for loss by subduction (scc text). -;§

C. Linear decrease in spreading rate from 20 percent higher at 100 my »e.

D. Constant spreading rate with time equal to the present valuc.

NOTE DIFFERENCES IN VERTICAL (CO;) SCALE, BUT WITH THAT
REING THE SAME.
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" " Universit du Québes & Monuésl
Institut des sciences de I'environnement
Cuze pestais &888 succursale Centra-Viile

Hac
Talephone: (514) 9874717
Télécopisur: (514) 887.4718

Les teneurs en CO2 dans .l'atrﬂosphére, qui -
controlent en grand partie Ie Climat,

dépendent du complexe cycle du carbone
la surface de notre plangte
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" Universits au Québes 3 Montraal
institut des sciences de I'environnemsnt
Case postaie B3EB, succursele Contre-Vills
Montréal (Guetoc) Canada
H3IC 3P8
Téléphona: (514) 487-4717
Telecopizur: {514} 987-4718

Wam
shallow

current

SETE

Cold and salty deep current

ai Antarctic circumpolar current |

|

Figure 2. Conveyor belt of oceanic surface and deep-water currents, illustrating - -

the major pattern of deep-sea circulation deduced from chemical tracer
measurements.

l
|
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Cirss postate BABE, succursala Centre-Ville
Montréai (Queasel Canads

Passage
dune periode glac1a1re
aune période interglaciaire

- Cycle astronomique e Milankovitch

- Influence sur les pr-o-ductions primaires des

hautes et des basses latitudes, qui par
ricochet influencent les teneurs en CO2 dans

['atmosphere

- Poursuite de l'influence de l'effet de serre
sur la boucle de convoyage et sur les niveaux
marins, et effets rétroactifs amplifiés

i : : j .
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" Universitg du Québes a Montreai PROFONDEUR (EN METRES
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Institut des sciences de 'environnenggn 1000 1300 I
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Montréal {Quédec) Canada

Deux exemples de possibilités
de rétroactions négatives sur
| le climat:

1. Augmentation du CO2, donc des
températures, et de ]'évaporation

- avec pour conséquence 'augnlentation des
précipitations neigeuses aux hautes latitudes,
c'est-a-dire de l'albédo, entrainant un

refroidissement rapide

2. Augmentation du CO2, donc des

tempétatures Surtout aux nautes latitudes

- avec pour conséquence de ralentir
considérablement la boucle de convoyage et
de déstabiliser 1'équilibre planétaire €n
quelques années

|
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" Université du Québes 3 Mantrésl
Institut des sciences de I'environnement
Case tals 5EAS, succuraale Cantre-Ville
s G

Dostale LSS, Cul
ontréal (Québec) Canada

Télephone: ($14) 987-4717
Télécopieur: (314) 987-6718

Fluctuations climatiques
attribuables a des forcages

"naturels":

- La faible activité solaire entre|1645 et 1715

a provoqué "le petit 4ge glaciare
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P16, 6. The annual mean sunspot number. The decreased sunspot number between

. and followed by the Litte Iec Age (Beaty 1978),
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Université du Quebec 3 Monirdal
institut des sciences de l'environnement

Cape postale 8838, succursals Centre-Vilic

Montréal {Québec) Canada
H3C3r8

Telephonc: (534) 3874717
Télécapicur: (514) 987-4713

Les pou351eres des grandes erf

1ptions

volcaniques provoquent des refroidissements:

notoires du climat planétaire
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" Universits du Québes & Montréa|
Institut des sciences de I'environnement
Cas¢ postale 8888, succursala Centre-Ville'
Montréal (Quéebac) Canada
HaC 3P8

Yéléphone: (514) 987-4717
Télscopiour: (514} 9574718

Réservoirs alobat u carbone

D'aprés Hedges J.I. (1992), Mar. Chefn. 39: 67-93

_- ~ Masse
Réservoirs de Carbone approximative

Proportion du

total
(%)

(1018g.C)
w—
: Réservoir total 75 043.06

Roches sédimentaires

%

Carbonates (roches et 60.000 -@
sédiments)
Carbone organique 15 000 =~ 20
fossile (kérogeéne,
charbon,...)
Réservoirs actifs (de surface)
[norganique
CID marin 38 0.05
carbonate des sols 1.1 0.001
CO2 atmosphérique 0.66 9.10-4
Organique
Humus des sols | 1.6 '0.002
Plantes terrestres - 0.95 0.001
COD marin 0.60 8.10-4
Sediments marins de | 0.15 2.10-4
surfdace |
i Ele £B:6 (B, 23d €
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Rejets anthropiques de C dans

A titre de comparaison,
- Production biologique maring:

CO, Concentration, (PPM)
®~w

B

- Production biologique terres!

61@- 3vyd

wreltd du Québec & Montréal
tut deos sciences da environnement

Cazc pastals 8538, succurzale Cantro-Ville
Mantréal (Québec) Canada

H3C ¥P8

Télephane; (514) 387-4117

Teélécopieur: {514) 9874713

Perturbation du cycle d

700 x 109 tC

7x 109 tC/an (1% de la ten

Mauna Loa, Hawal

3

Teneur en C dans l'atmosphére:

S

u carbone

I'atmosphere:
eur totale)

Figure 0,2

Momﬂy averaoe carbon dioxide oenemtradea
. b

e«w«‘f

ML.O-98 '
Concentration of atm
. CArbon dioxide in pa
i1 of dry air versus time
bt obsered at the Maun
{{1 4 Observatory, Hawaij.
. indicate montbfy ave

J concentrations,

M & 1
&wazuu 8 0. Moo &
' Year

27 x 109 tC/an

70 x 109 tC/an

L L !
& 8« a6

oW

1€.

INIWINNOYIANT DS  LSNI

3Q EB:6 (6. 530 €



. Universite du Québes a Monweal
! Institut des sciences de Fenvironnement
» entre-Vitle

ne:
eur: (514) 98

Sources anthropiques de CO2.

- Combustion de produits carbongs
“fossiles": 5.5 x 10%t/an

Déforestation: 1.6 x 10%/an

| Incinération des déchets: 0.1 x 10%/an
* Termites (ols dégradés): 0.2 2 1.2 x 109720
Puits de CO2

Accumulation dans l'atmosphere:
3.2 x 10%/an

Océans 2 x 109t/an
Foréts en régénér‘atio'n dans 'hémisphere
Nord: 0.5 x 10%¢/an
Puits manquant 1.5 x 10%t/an

INIWINNOHIANT 55  LSNT 30 ° pai6 6. s3a &
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- - L'effet de serre COmparatif C

Universite du Québec & Montréat
Institut des sciences de {'environnement

Caza postaw 8388, suceuraale Carere-Vills
Montrésl iQuébac) Canadd

HaC 3re
Teélapnone: ($14) 9834717
Tal:cnpmur {5141 9874718

- Environ 60% de l'effet de se
actuel est attribuable au CO2

obtenu en tenant compte de I¢
instantané et de leur temps de

I'atmosphere.

rre anthropique

I'autres gaz est
ur forgage
séjour dans

TABLE £ Global warming potentials for various gkeenhcuse £ases on mg

le and weight bases refative (o carbon dioxide

(Molar basis) {Weight basis)
Instantaneous Cumulative Glonal Cumulative
Residence time “forcing ~ forting warming forcing \
Gas yo) Wm=2pom™)  (Wm2yr Pmol™) potential (Wm=2yrPgY) T
co, 230 0.015 19 10 042
ca (21 {0.85) 26 14 0.94
CH, (14.4) {0.65) L 37 44
M0 160 .38 3400 180 71
HFG-22 15 190 15000 810 180
CFC.11 0 220 74,000 4,000 540 1
CFC-12 120 280 190,000 10,000 1,600 3

" Resldence times are derived as foliows: CO; (ref. 14), CH, and N,O (ref, 20) and CFCs
discussed in the text. CO is ascribed a residence tme equivalent to 0.22 times that of m
CH, are based on net carbon and therefore include the warming potential of CO,. instantaf
given in rel. 3, except for HCFC-22 which is calculated from tatles in ref, 4, Values that ¢
to 450 p.p.m., increasing CH, from 1.7 to 2.7 p.p.m. with 2 70% amplification (see text), an
estimated to be 0.5-1.3°C W™* m?, correspending to a warming of 2-5 °C for a doubling g

C1zee

3odd

{ref. 6). The residence times of CO, and CH, a
thane (see text). The cumulative forcing and GW
\eous radiative forcings are based on the paramt
eoend on cencentration arc based on increasing
g increasing N;O from 0.31 to 0.41p.p.m. Climat
f CO, {ref. 12},
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" Université du Québec 3 Montréal
Institut des sciences de Penvironnement
entre-Ville

221 IvHd

c 0o
Montréal (Quebee) Canada
- H3C 3PB
Téléphone: (514 987-4717
Télocopisur: (514) 937-4718

1 e méthane, autre gaz a
effet de serre important

- Environ 15 2 20% de leffet de s
- anthropique est attribuable aux émissions de
CHy4 (rizieres, glevage d'animaux
transports gaziers, britlage de bio
termites, sites d'enfouissement, 1}

charbon).

- Les teneurs atmosphériques en
augmenté de 30% en 40 ans.

erre
. forages et

masse,
hines de

CH4ont

_Le temps de séjour moyen du CH4 dans

I'atmosphere étant court (moins de 14 ans),
I'importance relative du CH4 comme gaZ d
offet de serre par rapport au CO3 dépend de

I'horizon de temps Sul lequel on

LNIWINNOHINNI 25" LSNI q-

travaille.
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" Universita do Guébee 3 Mentrésl !
Institut des sciences de I'anvironnement

n
Case postalo 8888, sucursale Cuntre -ville
Morntréal (Quekou) Canada

Les autres gaz a effet de serre

&mis par les activités
humaines

- Les oxydes nitreux (agriculture infensive),

les chlorofluoro-carbones (CFC) et 1'ozone a
basse altitude (pollution de I'air) sont

responsables des 20% restant de Letfet de
serre anthropique.

- Les émissions atmosphériques de CFC se
sont stabilisées depuis une dizdine d'années

£7@ " 394d INIWINNONINANI IS 1SN] 3d 96:6 ¢6. 230 £



" Université au Québac 3 Maatréal
Institut des sciences de 'environnement
Casa postais 868, succursale Centre-Vitle
Montrest (Quéebsc) Canada
H3C 3P
Téleprone: {514) 987-4717
Tolacopiaur: (514) 987-4718

En 100 ans, les teneurs en CO2 dans
l'atmosphere ont augmenté de 30%.

Parallélement, la température moyenne de la
planéte a augmente de 0.3 40.60C.

Les 10 derniéres années ont été les plus
chaudes du siecle.

&
' _;-»_‘ -1370

et -

| =z
E 2 ~360 2
g 2N
= LN
b 4350 =
8 e £
- »
2 "
<! ot
s P\
-
a Z\v
- -1330 E
2 -2 = o
- -4
- ~1320 go
g £
- A0 () \)
8 -4 8
E 3
o =300 4
o .
£ &
= = o
S, =8 - =290 <
o~ (%)
- ‘
1)
B 280

__3' J . 4 1 1 . .
1860 1230 - 1900 1520 1940 1960 19 2000

WMEwmmmmMycomhu over the past
160.000 years (fop) and, 10 a lesser Cxtent, over the past 100 ve {bocront). The
lmﬂmm&usdmmhumm:honbwt local tempera-
ture (colon and atnospheric carbon diaxide fose neasly in step as gu ice uge ended
about 130,000 years ago, fell abmost 1n syncirany at the onsct of 2 glactal period
and rose again a3 the ice retreated acout 19.000 yearz ago, The f temperature
record shows a slight global warming (axor. 28 Taced by workers at the Climatic
Research Unit of the Universicty of East angiia Whether the accompapying buildup of
carbon diaxide in the agnosphere caused the half-degree warming hotly debated.

74  SCIINTINC AMERICAN Seprember 1989
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" Universite du Québes & Montreat
Institut des sciences de I'environnement ¢
- N Case poblala 8888, suecursaie Centra-Vilie

- 12

Montrcal (Quéhee) Canada
H3C P8

Talaphone: S1OST4IT7  LTANSEN AND LEBEDEFF: GLOBAL TEMPERATURE TRENDS ™ -

Téiacopieur: 1514) 9874718
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. Uni ite gu Quabac & M Fi
Institut des sciences de 'environnement

Cabn postsle BEBS, auccutsale Contre-Ville

Autres indices de
changements climatiques a
1'échelle du globe

- Les températures nocturnes ont augmenté
plus que les températures diurnes

- Le niveau moyen des océans a monté de 10
a 25 cm depuis 100 ans |

- La fréquence et l'intensité des événements
climatiques exceptionnels a augmenté
(d'apres les compagnies d'assurance)

- Les intensités des récents phénomeénes d'El
Nifio sont supérieures a celles /des
- phénomenes plus anciens

- Changements régionaux: discutés a la suite.

928" 3bud LNIWINNOHINNI DS " LSNI 3@ ~ B8@:68 ¢B. D230 €
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'environnemen

R3C 3P8
Téléphone: 1514) 967-4717
Téldcopianur: {514) 837-4718

En guise de
conclusion d'éta
Comment discerner le-é e-ffe‘ts att

aux activités humaines des varia
naturelles de notre climat?

Comment prédire I'ampleur des

climatiques anticipés alors qu'on
u'il fera a

prédire avec pécision le temps g
plus de 3 jours d'avance?

Quelques certitudes:
- les gaz émis dans l'atmosphere
activités humaines ONT un effe!

- les augmentations des teneurs ¢
nous vivons en ce moment se foy

rythme beaucoup plus rapide qus
notre plancte a connu au cours d

centaines de milliers d'années,
- nous nous dirigeons vers un rég
climatique, mais a quel rythme?

quelles conséquences? avec quel

basculement climatique?

pe:

ribuables
tions

changements

ne peut

par les

- de serre,
n GES que
1t a un

> ce que

es denieres

hauffement
. avec
s risques de

ANFWINNCHINNI DS - LSNI

ad
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Montréa! (Quebes) Canida
HHHHHH

Moyens de controle des gaz a

effet de serre

En principe, les masses d'eau 0C€s
profondes, sous-saturées en CO2,

recevoir les surplus anthropiques ¢
Mais, les échanges (boucle de cor

sont tres lents.

Divers scénarios de géomgénierie

Proposés:

820" 395uUd

INFWINNOAINNI DS " ISNI 3a

nIques
peuvent

e ce gaz.
Ivoyage,)

ont été
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H3C$P3
Télephone: (514) 3874717
Télécopieur: (514) 887-4718

. Injection de CO2 atm‘osplﬁérique
produit par les centrales thermiques
dans les océans profonds

- 1. Séparation du CO2 des autres gaz de
combustion

2. Compression du CO2 4 environ 150 bars
(opération requérant 1/3 de lenergie de
combustion)

3. Augmentation des cofits de production de
I'électricité de 4 a 10 cents US/KW-h

4, Cofits additionnels pour le pipe-line
(environ 30% supplémentaires)

621" 35Yd INIWINNONINNI "IS  LISNI 3a 6@8:6 ¢85, 23Q £



" Uaivarsits du Québec 3 Montrsél
? Institut des sciences de 'environnement

Case posisle 2883, zuscursals Centre-Vilko
sontréal {Quabsc) Canada

]

H3C 3P8

Télaphone: {514) 887-4717
Tetacopieur: (514) 9874718

. Fertilisation de la surface des
océans

1. Fertilisation avec des phosphates.
_ Prix de revient: 0.4% US par tone de CO2

fixde. | |
_1es réserves de phosphates sont de l'ordre
de 100 x 109 tonnes, donc non limitantes en
principe.

1 Fertilisation des océans froids avec du fer
_ Beaucoup moins cher que poul les

phosphates
* Mais résultats envisagés sujets
controverse

o

JBS@'HQUd
INIWINNONINNT - . . . .
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" Université du Québec b Montréal ) _
Institut des sciences de 'environnement
st&epost ale 8883, succursale Con e-Vilie
a6 (Quebac) Canads

HBC 3P8
Téléphen (514)987 +717
Telacopicur: (514) 387-4718

- Modification de l'albedo
| planete

- 1.1l faut augmen_tef de 1.4% I'albédo de la
‘planéte pour anihiler l'effet de serre
; anthropique.

2.11 aété propose d'installer des panneaux
réfléchissant en orbite autour de notre
plangte (feuilles d'aluminium de 0.1 2 0.5

um d'épaisseur).

3. Cofits estimés de I‘Opération' 20 x 1012 §
US, soit une taxe de 0.25$ US & 2.5% US par
‘tonne de CO2 émise

4. Mais nombreux problémes de faisabilité
“(voile solaire).

1£6 " 3984 LINIWINNOYINNI "3S " LSNI g’ 11:6 ¢6¢ 230 &
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niversite 8u Guebec & Moanléal
nstitut des sciences de {'environnement
Case pastale 8368, sucaursale Cenure-Vilie

Montréal {Quebec) Caneda

H2C 3P

Tétsphone: (5131 £87-4717
Télécopieut: (314} 987-4718

. Compensation de J'effet de
anthropique par les 2érosols

serre
sulfates

-1.35x 106 t/an‘- de SOy devraient Etre

injectés dans 12 stratosphere pour
~ontrecarter effet d¢ SeIre antue

pique (sauf

en période d'eruption yolcanique). Cect
n'augmenterait Placidité des précipitations

que de 10%.

9. Cette "solution” est économique, ne
revenant qua 0,007$ US par toni® de CO2

émise.

3. Les effets de ces émissions sur l'albédo

A

de la troposphéte ou 12 chimie dg

I'atmosphere ne sont pas connus,

2€v " 3dUd
IN3IWINNCYINNI DS LSNI  3d
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Whivarsits du Québec 4 Monteéal .
institut des sciences de I'envirannement

Cass postale 8588, succursale Cantre-Ville
Montréal {Quéhec) Canada

H3C 358

Téléphona: (S14) 887-4717

- 1. La salinité de la Méditerranée

- Ferimeture du détroit de Gibraltar

présentement (captage des eaux douces pour
Jes besoins des humains), menagant les

échanges de la boucle de convoya

2. Barrage pour limiter -80% du va
sortie des eaux de la Méditerranée

ge.

lume de

3. Cofits "minimes" par rapport a ceux
prévus si la boucle de convoyage ralentit.

36°15)
0}

=0 h

Main inﬂow__,_
36°00'}— . over A op §
/yzo'o ("
 A00 £00
/200 . AP
400
400
200
35°45

6°05' 545’

Fig. 3. a) Location of the proposed dam on the sill across the Strait of Gibraltpr. The counterflow
' [ e inflow from the deeper

exchange of salt is greatly minimized by separating most of the :surfac
Meditenranean outflow water entering the Atlantic. Bathymetry is in niete
and Kinder [1991]. b) Profile of the suggested large-rock dam siructure

Assumed angle
. _:.-..._\g st ammhl ranenort of material (o the extending faces. A br

££0 " 3vYd INIFWINNOCAINNIT DS " LSNI

rs, Atlapted from Bryden
on the transect of a).

of repose is 30°. Maximum depth on the sillis 264 m. Bridges auer inflow openings
jge over the cqnlm[
aqa’
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" Unlversité du Québac & Mont
institut des sciences de I'environnement

Ca:epn: le £888, succursale Contre-Viu
a(o ébec) Canada

3C
Tlaplona 5 4} 987-4
Telecapicur: b967-4 8

- Reforestation de terres déforestées

-1.Les _Zones de reforestation peuvent fixer
le CO2 a des taux de 2t/ha/an, et méme
parfois 3 a 5 fois plus.

- 2. Une zone d'environ 1.5 x 109 ha
croissante pendant 30 ans serait nécesaire
pour absorber les rejets annuels actuels de
CO2 anthropiques (10 fois la superficie du
Québec, ou la superficie de 1'Australie).

- 3. Il faut ensuite disposer du bois sans que
son carbone soit a nouveau libérg dans
l'atmosphere.

- 4. Les effets de la sylviculture & répétition
sur 1'€quilibre des sols sont mal connus.
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Maryse Labriet
Chercheure
Groupe de Recherche Interdisciplinaire en Gestion de I'Environnement

Ingénieure en génie énergétique et détentrice d'une Maitrise en Sciences
de I'Environnement, Maryse Labriet s'intéresse plus particuliérement aux
questions Energie - Environnement, appliquées notamment au secteur des

. - transports. Elle a d’abord travaillé a I'Institut de I'Energie des Pays ayant en

commun l'usage du Francais au sein du programme de soutien a la maitrise
de I'énergie des pays en développement, avant de collaborer avec le GERIGE
dans le dossier de la gestion des gaz a effet de serre. Elle intervient
également comme consultante en environnement au sein de plusieurs
groupes et organisations oeuvrant dans les domaines de I'électrification des
transports et plus largement de développement durable.

ML / 12 novembre 1997



COMPRENDRE LES CHANGEMENTS CLIMATIQUES :

LE CAS DES TRANSPORTS

Maryse Labriet
Groupe de Recherche Interdiscinplinaire
en Gestion de ’Environnement (GREIGE- UQAM)

Séance d’information en vue de la réunion de Kyoto
Montréal, 12 novembre 1997

| - Situation des gaz a effet de serre et des transports

Il -Stratégies de gestion des gaz a effet de serre dans le secteur
des transports (Projet GREIGE-GERAD)

, A Y \ . ; - - -
= Qai«‘(}e\y 4\&& LD e FAVVIER 9.
i . ;\J

3

Changements climatiques et transports GREIGE 12 novembre 1997



I - SITUATION DES GES ET DES TRANSPORTS

e Deplacemen srlnterurbalns des marchandlses (camlons) E

= _'Absence de dwersﬂe energethue

‘1= Gestion du secteur fondée sur la gestion de I offre

= Percept:on de complexute des interventions .
* Transport sous- produ:t d'un ensemble hétérogene de besoms

‘e Utilisation dispersée de I énergie / nombreux agents economlques
* Atteinte 2 la liberté de choix

\

Peu d’interventions dans le secteur des transports

Potentiel d’interventions et de réduction important
= Gestion de la demande d’énergie
=°Gestion de la demande de déplacement

Changements climatiquer et transports GREIGE 12 novembre 1997



Il - STRATEGIES DE GESTION DES GAZ A EFFET DE SERRE

DANS LE SECTEUR DES TRANSPORTS (GREIGE-GERAD)

DEMARCHE INTEGRATRICE

Outils de gestion
(analyse
matricielle)

Données technico-
économiques
(MARKAL)

Valeurs sociales
(DELPHI & SATO)

Stratégies de gestion des GES au Québec (1995-2035)
i Cibles de réduction
(5% et 17% de réduction par rapport a la stabilisation au niveau de 1990)
= Scénarios d’interventions
(efficacité énergétique, transfert modal, tarification différentielle)
1z Qutils de gestion
(juridiques, économiques, techniques, organisationnels, éducatifs)

Changements climatiques et transports GREIGE 12 novembre 1997

.



RESULTATS PRINCIPAUX

'la demande de

e Optlmlsatloﬁ de I amenagement et des transports

Changements climatiquers et transports GREIGE 12 novembre 1997



RESULTATS PRINCIPAUX (SUITE)

1= Potentiel élevé d’interventions sans regret
et/ou a bénéfices indirects.
i Action immeédiate.

Changements climatiques et transports GREIGE 12 novembre 1997



TABLEAU A8 : MATRICE D'EVALUATION DES OUTILS DE GESTION

Catégories Outils de gestion Efficacité Eifels Faisabllité Acceptabilité Acceptabilité Faisabilité Horizon
d’outils environne- structurants financidre de soclale socio- institutionnnelle tempore!
mentale mise en oeuvre économique et d'atteinte des
adminlstrative résultats *
1.1. Norme sur l'efficacité énergétique ou les Fort Moyen Fort Fort Faible Fort >5ans
émissions. (Québec: faible) ||
1.2. Programme de mise au rancart accélérée des Faible Faible Moyen Fort Fort Fort <5ans
véhicules. (Québec: for)
1.3. Programme obligatoire d'inspection et d'entretien. Moyen Faible Moyen Moyen Fort Forl <5ans
{Québec: fort)
1.4. Norme de gestion de la circulation, Moyen Moyen Moyen Moyen Moyen Moyen >5ans
1. Outils a - Limitation de la vitesse sur les autoroutes. (Québec: fort)
juridiques b - Réglementation du tonnage autorisé pour le
camionnage.
¢ - Norme de circulation et de livraison des
marchandises.
d - Norme de gestion de la circulation et du
stationnement en milleu urbain.
1.5. Exigence de consolidation et d'usage polyvalent Fort Fort Moyen Faible Moyen Faible >5ans
du territoire. {Québec: lort)
1.6. Exigence d'optimisation des services de Fort Fort Moyen Faible Faible Faible >5ans
\ranspoit. _ {Quebec; fort) s
2.1, Redevance sur les véhicules. Moyen Moyen Fort Moyen Faible Fort > 5 ans
(Québec: moyen) | |
2.2. Redevance sur t'utilisation de la route. Fort Fort Moyen Moyen Moyen >5ans
—_(Québec: fort)___
2. Outils 2.3. Taxe sur le stationnement. Fort Fort Forl Faible Moyen Moyen >5ans
écono- {Québec: for)
miques 2.4. Taxe sur I'énergie, le carbone ou sur les Fort Fort Fort Faible Faible Fort >5ans
carburants, (Québec: moyen) _
2.5. Permis échangeables. Fort Moyen Moyen Moyen Moyen Faible > 5ans
(Québec: faible)
2.6. Subvention en laveur des formes d'énergie, Fort Fort Faible Fort Forl Fort >5ans
technologies et/ou modes alternatifs {Québec: fort)
3.1, Soutien logistique & la gestion de la circulation et Moyen Moyen Moyen Moyen Moyen Moyen >5ans
3. Outils du stationnement automobiles. {Québec: fort)
techniques || 3.2. Soutien logistique au transfert modal et 2 Moyen Moyen Moyen Fort Moyen Fort >5ans
lintermodalité pour les marchandises. {Québec: lort)
4.1, Organisation des slructures de travail Moyen Fort Fort Moyen Fort Fort > 10 ans
(Québec: fort)
4.2. Organisation des activités de production- Moyen Moyen Moyen Fort Faible Fort > 10 ans
4, Outlls distribution {Québec: faible)
organisa- || 4.3. Programme d'initiative volontaire. Faible Faible Fort Fort Fort Fort <5ans
tionnels (Québec: forl)
4.4. Création d'un partenariat multipartite. Fort Fort Moyen Moyen Moyen Moyen >5ans
{Québec: fort)
5.1, Education - sensibilisation. Moyen Fort Moyen Fort Fort Fort >5ans
5. Outils {Québec: lort)
éducatifs [ 5.2 Eliquetage - labellisation des produits et/ou Faible Faible Fort Fort Fort Fort >5ans
procédés, {Québec: [aible)

En supposant une mise en oeuvra des oulils d'ici 2 ans. Pour les outils dont les résultats visent un horiz

peuvent commencer a &tre visibles aprés 5 ou 10 ans, mais sont gradués sur un horizon plus long.

GREI6E/ ML/ 12 19>
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REGROUPEMENTS D’OUTILS

«EFFICACITE ENERGETIQUE DES VEHICULES»

Transport des personnes

Transport des marchandises

Outils principaux:
» Normes sur l'efficacité énergétique ou les émissions
des automobiles et camions légers [1.1]

'} Outils complémentaires:

* Education - sensibilisation [5.1]

* Etiquetage - labellisation [5.2]

« Subventions (R&D et pénétration de marchés) [2.6]

» Programme obligatoire d'inspection et d'entretien [1.2]
* Programme d'initiative volontaire [4.3]

Outils facultatifs:
* Redevance sur les automobiles et camions légers [2.1]

Qutils non-retenus:
* Mise au rancart [1.2]

Outils principaux:

« Normes sur l'efficacité énergétique ou les émissions
des camions moyens et lourds [1.1]

« Education - sensibilisation [5.1]

Outils complémentaires:

* Subventions (R&D et pénétration de marchés) [2.6]

» Programme obligatoire d'inspection et d'entretien [1.2]
« Programme d'initiative volontaire [4.3]

«GESTION INTERMODALE DE L'OFFRE ET DE LA DEMANDE DE DEPLACEMENT»

Transport des personnes

Transport des marchandises

Outils principaux:

» Normes de gestion de la circulation et du
stationnement en milieu urbain [1.4.d]

» Redevance sur l'utilisation de la route [2.2]

* Taxe sur le stationnement [2.3]

« Soutien logistique (circulation et stationnement) [3.1]

Outils complémentaires:

* Education - sensibilisation [5.1]

» Subventions (modes alternatifs) [2.6]
« Programme d'initiative volontaire [4.3]

Outils non-retenus:
« Limitation de la vitesse sur les autoroutes [1.4.a]
» Organisation des structures de travail [4.1]

(Télétravail, initiative volontaire envisageable)

Outils principaux:

» Normes de circulation et de livraison des
marchandises [1.4.c]

« Limitation de la vitesse sur les autoroutes [1.4.3]

+ Redevance sur 'utilisation de fa route [2.2]

» Soutien logistique (transfert modal et intermodalité)

(3.2]

Outils complémentaires:

¢ Education - sensibilisation [5.1]

» Subventions (modes alternatifs, intermodalité) [2.6]
* Programme d'initiative volontaire [4.3]

« Réglementation du tonnage autorisé (comionnage)
[1.4.b]

Changements climatiques et transports

GREIGE 12 novembre 1997




«OPTIMISATION DE L'AMENAGEMENT ET DES TRANSPORTS»

Transport des personnes

Transport des marchandises

Outils principaux:

* Exigence de consolidation et d'usage polyvalent du
territoire [1.5]

* Exigence d'optimisation des services de transport
[1.6]

Outils complémentaires:
» Education - sensibilisation [5.1]
* Programme d'initiative volontaire [4.3]

Outils principaux:
» Exigence d'optimisation des services de transport

[1.6]

Outils complémentaires:

¢ Exigence de consolidation et d'usage polyvaient du
territoire [1.5] o

« Education - sensibilisation [5.1]

* Programme d'initiative volontaire [4.3]

Outils non-retenus :
« Organisation des activités de production-distribution

[4.2]

« TARIFICATION DIFFERENTIELLE DES CARBURANTS»

- Transport des personnes

Transport des marchandises

Outils principaux:
* Taxe sur le CO, des carburants [2.4]

Outils complémentaires:
* Education - sensibilisation [5.1]
* Subvention (R&D et pénétration de marchés) [2.6]

Outils non-retenus:
* Permis échangeables [2.5]

Outils principaux:
¢ Taxe sur le CO, des carburants [2.4]

Outils complémentaires:
* Education - sensibilisation [5.1]
* Subvention (R&D et pénétration de marchés) [2.6]

Outils non-retenus:
* Permis échangeables [2.5]

Changements climatiques et transports
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BILAN DES EMISSIONS
Par secteur au Canada (1995)
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Présentation préparée‘ pouf la Session de
formation de Mong'éal, 12‘ novembre 1997
Programme canadien des changements a
I’échelle du globe, Société royale du Canada

‘ 1997 Kyoto COP3 quelslresultats?

négoclauons concernant les em,agemems d
développement . .. . ..l
Entente: "Clble souple™ suivie de négogiatio
I’allocation de cibles 1également comm:gnantes prenant en
considération les dlfferences et engagements les pays
en developpement L :
Aucune entente: les dxscussxons achopent sur ] absence
d "engagements de la part des pays en développement et
sur le manque de progrés de la part des pays développés

*

*

Survol de la situation au Canada

+ La croissance économique au Canada:

* 1930

+ 1995

+ 2020
+ Particularités physiques - climat et géographie
+ Contexte politique - jurisdictions

Performance canadienne 1990-1995

Emissions anthropogéniques de CO2
Quelgues pays de TOCDE

& s

"« du changemeni depuis 1980

Canudy Atamugne Peys-aas Morvige  Roysume-uni  Elets-Una

- 1902 W 1903 [TF tome ss08

Dix plus importants payvs émetteurs
de CO, en 1995

o Erols-Unrs

Prix de l’essence dans quelques pays
choisis - 1996

M Maxique
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HCansda

O Austalin
RJapon
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Franca
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SNorvage
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Emzsszans pa : halzztant 10 plus
zmportants pays emetteirs (1 995)

B Uceine
QCanada

Ritalle

“s de changumant depuis 1990
& o e

Performance du Canada - Projections

Emisslons anthropogéniques de coz
Lial O pour quelques pays de TOCDE ,
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Les gac a effet de serre au Canada - 1995

N20 Autres
Méihans % 1%

Les gaz a effer de serre au Canada:
émissions par secteur - 1993

Résidentiel Agricuilure .
10% 3% Industrie

Transports 4
27%  §

Commercial Industries
5% énergétiques
35%

GES: profil par province - 1995

Emissions de gaz a effet de serre

ar province
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GES: croissance par province {en %)
- 1990 a 1995

Emissions de gaz a effet de serre
Changements depuis 1990 (en %)
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Programme national d’action sur le
changement climatique du Canada

# Principaux éléments:
+ Mesures volontaires et registre
+ Progrés a ce jour

& Prochaines étapes?

*

La situation au Québec

& Emissions par personne beaucoup moins
importantes que pour le reste du Canada
- L’hydroélectricité comme source principale
d’électricité
# Le secteur du transport comme principale
source de GES (41% au Québec contre 27%
pour le Canada dans son ensemble)

La situation au Québec

< Plan d’action québécois de mise en oeuvre
de la Convention-cadre des Nations Unies
sur les Changements Climatiques (mars
1993)

+ Ecogeste: Programme d’enregistrement des
mesures volontaires sur les changements
climatiques (septembre 1996)

+ Prochaines étapes?

Processus politique au Canada

¢ Réle du gouvernement fédéral - niveau
international

+ Comité fédéral-provincial de coordination
(NAICC)

« Participation des principaux intervenants

L’aprés Kvoto: quelques défis pour
le Canada et le Québec

+ La volonté politique

+ Assurer I'imputabilité et le partage
équitable des réductions de GES

* Agsurer une certaine flexibilité dans
I"atteinte des objectifs

+ Exploiter les possibilités
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By  Rieg  JENpINGT

Climate Change

® ' Why is this an issue for Ontario?
® The provincial context

® Ontario’s position



Climate Change

Why this is an issue for Ontario
® Environmental impacts

® Economic impacts
— International effects

® Provincial jurisdiction
— role of municipalities



Climate Change

The Canadian Context

High energy use

—  cold climate

— large country, small population
— low energy prices

— resource industries

High emissions

— 2% of world

— 2" highest per capita
—  growing rapidly



Climate Change

The Ontario Context

® 40% of the Canadian population and economy

® 30% of the greenhouse gaé emissions

"® Regional and sectoral differences across Canada

® Trade links are crucial



Climate Change

Ontario’s Position

A federal and provincial partnership

Principles:

— comprehensive approach
—  cost effective responses
—  partnerships

— sustainable solutions

— evolving responses



Climate Change

Ontario’s b;)sition

® An issue worth addressing.

~® We will do our fair share.

e We support a national stabilization target for 2010.
® Before Ontario can support an agreement

—  The U.S. must ratify
— Deal must be fair and flexible

—  Provincial consultations must take place
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ATMOSPHERIC
HAZARDS

HAIL

TORNADO

LIGHTNING
FLOOD

BLIZZARD

~ DROUGHT

EXCESSIVE HEAT

HEAVY SNOW
. FREEZING RAIN
. EXTREME COLD

4
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FACTORS IMPACTING LOSS
FREQUENCY AND SEVERITY

1. GROWTH OF CITIES

- 2. INSUFFICIENCY OF
INFRASTRUCTURE

POOR PLANNING
POST-LOSS GOUGING
-RAUD

DAMAGEABILITY OF
STRUC "URES

7. “MAINTENANCE” LOSSES

8. ABILITY OF INSURERS TO
RESPOND

® oA W




L I

GREAT NATURAL CATASTROPHES

@ DECADE 1960-69 16 LOSSES
> ECONOMIC COST $48.4BN, INSURED $6.5BN

»

© DECADE 1970-79 29 LOSSES
» ECONOMIC COST $93.0BN, INSURED $10.9BN

»

® DECADE 1980-89 70 LOSSES
» ECONOMIC COST $147.6BN, INSURED $29.8BN

»

® LAST 10 YEARS 64 LOSSES
» ECONOMIC COST $404.4BN, INSURED $98.8BN

AMOUNTS ARE US$ AT 1996 PRICE LEVELS



RECENT ATMOSPHERIC DISTURBANCE
LOSSES
LAST SEVEN YEARS OF 1980’s

PROV TYPE COST
ONT. WIND $39,000,000
ONT. HAIL/WIND  $16,000,000
TORNADO  $85,000,000
I $12,000,000
$21,000,000
$149,000,000

“

e



RECENT ATMOSPHERIC DISTURBANCE

1990

1991

1992

1993

LOSSES

FIRST SEVEN YEARS OF OF 1990’s

ONT.

ALTA.

QUE.

ALTA.

B.C.
ONT.

NFLD.
ALTA.

ONT.

ALTA.
ALTA.
NFLD.

ONT.
ONT.
QUE.
MAN.

ALTA.

HAIL
TORNADO
STORM
TORNADO
HAIL
WINDSTORM
WINDSTORM
WINDSTORM
HAIL

FLOOD

HAIL

HAIL

WIND
FLOOD
WIND

WIND
FLOODS

ONT/QUE. WINTER

ALTA.

HAIL

SASK. FLOOD

QUE.

FLOOD

$16,000,000

$25,000,000
$28,000,000
$14,000,000
$400,000,000
$4,000,000
$5,000,000
$8,000,000
$22,000,000
$5,000,000
$7,000,000
$5,000,000
$9,000,000
$4,000,000
$36,000,000
$8,000,000
$184,000,000
$50,000,000+
$8,000,000
$5,000,000
$8,000,000




ENERGY SAVINGS
GUARANTEE

FINANCED BY THIRD PARTY

N _'-,’;e OWNER PUTS VERY LITTLE CASH
“i“'UP FRONT

. _® INSURANCE IN FAVOUR OF
 FINANCIER AND OWNER

"o GUARANTEES THAT PROJECTED

SAVINGS WILL BE ATTAINED
o 3 TO 5 YEAR PAY-BACK PERIOD

o FINANCIER REPAID FROM
SAVINGS

" OWNER HAS UPGRADED AND

~ ENERGY EFFICIENT BUILDING
- WITH ALL FUTURE SAVINGS

'GOING TO BOTTOM LINE.



REDUCTION

OF

SEVERE. -
STORMS

® 7 MAJOR CANADIAN INSURERS

e OIL AND GAS INVESTMENTS OF
$135,000,000 i

® 1996 EXTREME WEATHER EVENT'" |
LOSSES $165 000, OOO R

‘@ TAKE 10 - 15% OF FOSSIL'@F‘UEL"

INVESTMENTS AND IN INDUSTRY
POOLING OR INDIVIDUALLY
INVEST IN RENEWABLE ENERGY |
PROJECTS ' T

® PROACTIVE NOT REACTIVE
POSITION



INSURANCE INDUSTRY
' NATIONAL MANAGEMENT
- STRATEGY

c Buuld safer communltles burldmg codes,
- “infrastructure spending targeted at
o mltigatlon research into safer bundlng
techmq ues | -

- | ® ___Establlsh safety partnershlps with better
" coordination with government, insurers,
'_7researchers engmeers builders and ethers

e _Strengthen research base W|th better data
B j’_-and targeted research | Coy L

| o Promote commumty awareness - informed
E "communlty action is the mest effective
" ‘means of reducmg loss of life and property



