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0. Executive Summary*

0.1 Purpose of this paper

Climate change caused by emissions of greenhouse gases (GHGs) from human activities

is one of the greatest threats to people, economies and ecosystems in the 21st century.

The international community must undertake a determined effort over several decades

to cut emissions to a small fraction of their current level.

Canada has ratified the Kyoto Protocol, thereby accepting a challenging target to make

an initial near-term reduction in our GHG emissions by 2008–12. Between November 28

and December 9, 2005, Canada is chairing the annual session of United Nations climate

change negotiations in Montreal. This conference is the first session at which the Proto-

col requires participating countries to “initiate the consideration of” GHG targets for the

post-2012 period. Canada will hold the presidency of the negotiations for approximately

one year. This intensifies the urgency of defining our post-2012 climate policy and places

our role in the long-term, global effort to cut GHG emissions in the spotlight.

Canada’s responsibility is to make that role a leading one. Two key questions must be

answered in determining what it should entail: what post-2012 GHG targets should Canada

adopt; and how should Canada approach the negotiations on the post-2012 international

regime for GHG reductions?

0.2 The need to stabilize GHG concentrations

Human activities have caused a dramatic increase in the amount of carbon dioxide (CO2)

in the earth’s atmosphere. The main causes of increasing CO2 concentrations are the

burning of fossil fuels – coal, petroleum products, natural gas – and deforestation. Vari-

ous industrial, transportation and agricultural activities are also responsible for increases

in the atmospheric concentrations of other long-lived GHGs.

The Intergovernmental Panel on Climate Change (IPCC) has concluded that if no

explicit action is taken to curb GHG emissions from human activities, the global average

surface temperature is projected to increase by 1.4 to 5.8˚C between 1990 and 2100. Warm-

ing of this magnitude would cause enormous disruption. The vast majority of professional

* For notes on information sources, see the main part of the paper. The section numbering in this summary
follows the numbering in the main part of the paper, e.g., Section 0.1 here summarizes Section 1 in the paper.
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2 EXECUTIVE SUMMARY

climate scientists agree with the IPCC’s conclusions. According to Canada’s Environment

Minister Stéphane Dion, “the science clearly demonstrates that global climate change is

one of the greatest sustainability challenges of our time. The impacts of climate change

will affect all countries and deep reductions in global emissions are essential if we are

going to address it.”

The United Nations Framework Convention on Climate Change (UNFCCC) repre-

sents a global consensus of governments that atmospheric concentrations of GHGs must

be stabilized “at a level that would prevent dangerous anthropogenic [human-caused]

interference with the climate system,” and that, in pursuit of this objective, developed

countries must lead the reduction of GHG emissions. The current US administration

recently confirmed its adherence to the UNFCCC.

The IPCC has shown that 2˚C of additional warming after 1990 would suffice to take

the world into the realm of risks to many ecosystems and a large increase in extreme

events. Above about 3˚C, all regions would see negative impacts by any measure. Exam-

ples of impacts likely to occur during this century if GHG emissions are allowed to continue

rising unchecked include:

• sea level rise sufficient to flood areas inhabited by millions of people;

• more intense rainfall events and tropical storms;

• tens of millions of additional people at risk from coastal flooding and hunger,

hundreds of millions from malaria and billions from water shortage;

• a significant proportion of land-based species “committed to extinction”;

• additional annual costs in the tens of billions of dollars for the world’s water

management, agriculture and forestry sectors;

• a decline in the extent of sea-ice around the North Pole in summer by more than

50% and a threat to the cultural survival of some Arctic communities;

• destruction of more than half of the world’s coral reefs; and

• in Canada, reduced water quantities from the Great Lakes to the Rockies.

There is now quite wide support, both in the scientific community and among gov-

ernments, for defining “dangerous” climate change as a rise in the global average surface

temperature of 2˚C above the pre-industrial level. The European Council (comprising

the heads of government or state of all EU member states) first endorsed the 2˚C limit in

1996. Since warming is projected to be greater than the global average for much of Canada,

especially in the Arctic, a 2˚C limit for global average temperature rise may be too high

from a Canadian perspective. The Climate Action Network International has concluded

that “climate action must be driven by the aim of keeping global warming as far below

2˚C as possible [relative to the pre-industrial level].”

Research shows that if we are serious about limiting global warming to no more

than 2˚C above pre-industrial levels with a relatively high certainty, we need to adopt an
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objective of stabilizing atmospheric GHG concentrations at 400 parts per million (ppmv)

of CO2 equivalent (CO2e). In the absence of explicit action to curb GHG emissions, the

CO2 concentration is projected to reach 490 to 1260 ppmv by 2100. Changes in other

GHGs are likely to result in CO2e concentrations approximately 100 ppmv higher.

0.3 By how much and by when must emissions
be reduced?

It is essential to distinguish atmospheric concentrations of GHGs from annual emissions

of GHGs. Global emissions are rising, but simply halting the rise by stabilizing emissions

will not be sufficient to stabilize concentrations. The IPCC has shown clearly that

stabilization of concentrations at any level requires emissions to be reduced eventually to

a small fraction of the current level. Detailed trajectories of annual emissions over time,

calculated to stabilize atmospheric concentrations at particular levels, suggest that to sta-

bilize the atmospheric GHG concentration at 400 ppmv CO2e, global GHG emissions

must be limited to no more than about 15% above the 1990 level by 2020 and fall to at

least 30–50% below the 1990 level by 2050.

Global emission reduction trajectories can be allocated among industrialized and de-

veloping countries in accordance with widely accepted equity principles, especially

polluter-pays, historical responsibility and ability-to-pay. Under these conditions, to sta-

bilize the atmospheric GHG concentration at 400 ppmv CO2e, industrialized countries

must reduce emissions by 25–30% between 1990 and 2020 and by 85–90% between 1990

and 2050.

Another approach to assessing what might be appropriate national emissions targets

for industrialized countries such as Canada is to examine the targets to which some gov-

ernments have already committed. Commitments regarding post-2012 GHG emissions

targets are summarized below:

% REDUCTION IN EMISSIONS % REDUCTION IN EMISSIONS
1990–2020 1990–2050

California 0a 80

EU (25 countries) 15–30b 60–80c

France – 75–80d

Germany 40e –

New England states/ at least 10 75–85f

Eastern Canadian provinces

New South Wales 0a,g,h 60h

Sweden – 43i

UK ca. 27–33j 60j

a This does not imply zero effort but
rather that emissions will be brought
down after having risen.

b Government leaders’ recommenda-
tion for developed countries, rather
than a commitment.

c Environment ministers’ recommen-
dation for developed countries,
rather than a commitment.

d Reduction below “current” level in
2004.

e Offer conditional on the EU
committing to a 30% reduction by
same date.

f Suggestion based on “current
science”; reduction below “current”
level in 2001.

g Reduction by 2025.
h Reductions below 2000 level.
i Reductions in per capita emissions

below “current” level in 2001.
j Reductions apply to CO2 only.
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Deep reductions of the same order as those to which governments are now commit-

ting are beginning to find support among business organizations, including some of the

world’s largest GHG-emitting companies.

The long-term nature of the climate change problem, combined with the scale of the

efforts needed to solve it, can deceive decision makers into thinking there is little or no

urgency about initiating deep emission reductions. This is a grave error. The reality is

that the emission reductions needed are so large that if they are not initiated immediately

by enough countries, the lower levels of stabilization of GHG concentrations will be-

come, for practical purposes, impossible to achieve. Even a delay of just five years could

be significant, and if action to reduce emissions is delayed by 20 years, rates of emission

reduction may need to be three to seven times greater to meet the same global average

temperature target.

0.4 Post-2012 GHG targets for Canada

The Government of Canada recognizes that “meeting the long-term objective of the

UNFCCC will require reducing net GHG emissions to near zero,” but it has not yet made

any commitments regarding the far deeper reduction targets that will be needed post-

2012. This is a serious problem requiring urgent attention because:

• It is not responsible for Canada to be silent on the part it intends to play post-2012.

• Without knowing where we want to be five decades from now, governments cannot

make the right policy decisions about where we need to go over the next one or two

decades.

• Canada’s energy policies, which include support for rapid expansion of highly

GHG-intensive activities such as oil sands development, need to be overhauled to

make them consistent with our climate policy, but this cannot be achieved if our

climate policy is limited to the near term.

• Canadian energy producers are contemplating investments in the order of

$200 billion over the next 20 years in infrastructure with potentially enormous

GHG emissions and operational lifetimes of 40 years or longer.

• Without clarity on medium- and long-term GHG objectives, the private sector does

not have the necessary incentive to invest in the development and deployment of

the technologies needed for deep GHG reductions.

The David Suzuki Foundation and the Pembina Institute therefore believe that the

Government of Canada must move quickly to adopt medium- and long-term GHG emis-

sion reduction targets that will ensure Canada plays a responsible part in achieving deep

reductions in the world’s GHG emissions. There is strong evidence that targets along the

lines we are proposing are technologically and economically feasible.
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We propose that the Government of Canada adopt the following targets:

• a reduction in Canada’s GHG emissions to 25% below the 1990 level by 2020

• a reduction in Canada’s GHG emissions to 80% below the 1990 level by 2050

These targets are based on the need to stabilize the atmospheric GHG concentration

at no more than 400 ppmv CO2e and our belief that Canada cannot justify making emis-

sion reductions by 2050 that are much smaller than those required by industrialized

countries as a whole. The reduction target for 2020 lies on a straight line between our

Kyoto target in 2010 and the target for 2050 (implying greater year-on-year percentage

emission reductions at the end of the period than at the beginning). Our targets are well

aligned with the David Suzuki Foundation’s 2004 publication Sustainability Within a

Generation and fall within the ranges of those to which governments in other industrial-

ized countries have committed.

Our targets should apply to Canada’s emissions net of purchases or sales of emission

credits. However, it is important that Canada should only purchase credits that corre-

spond to genuine emission reductions and ensure that it is exhausting all opportunities

to reduce emissions domestically at a reasonable cost before purchasing foreign credits.

Obvious objections to our proposed targets, and reasons why these objections should

be rejected, are listed below.

• We don’t have the technology yet. A broad range of evidence, notably from the IPCC,

shows that deep GHG emission reductions can be achieved with known options

such as energy conservation, efficiency and renewable energy. Researchers at

Princeton University recently put forward 15 technology options for GHG

reduction and concluded: “Humanity can solve the carbon and climate problem in

the first half of this century simply by scaling up what we already know how to do....

Every one of these options is already implemented at an industrial scale.”

• It will cost too much. Evidence covering the availability of technology, opportunities

for cost savings and economic modelling results suggests that deep emission

reductions can be achieved at no more than modest cost. For example, modelling

undertaken by the UK government suggests the country’s 60% emission reduction

target can be achieved while delaying growth in GDP up to 2050 by about one year

at most.

• We’re a special case because of our energy exports. Some argue that Canada is not

really responsible for rapidly rising emissions from the production of oil and gas

for export because we cannot control the market’s demand. Several considerations

contradict this argument; notably, it contravenes the polluter-pays principle.

Also, Canadian producers could offset emissions from production by purchasing

emission credits at a cost that is very modest compared to current oil prices.

< RECOMMENDATION
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• Canada can’t act without the US. It is a mistake to look solely at the position of the

Bush administration. Many states are forging ahead with policies addressing GHG

emissions, and there is now both in Congress and the private sector considerable

interest in and support for legislation to cap GHG emissions. For example, four

states have enacted regulated limits on CO2 emissions from fossil-fuelled electricity

generation, and in June 2005, the Senate approved a non-binding resolution in

favour of a comprehensive, national program of mandatory limits on GHG

emissions.

• We need more time because we’ve started late. Canada’s emissions had risen to 24%

above the 1990 level by 2003. However, Canada’s failure to take meaningful action

until very recently is Canada’s responsibility. Emissions trading provides Canada

with flexibility to meet targets that are missed through domestic reductions and

flexibility to get back on track after our late start.

0.5 How should Canada approach the negotiations
on the post-2012 international regime?

Broad international agreement on coordinated action to reduce GHG emissions is essen-

tial because the global emission reductions needed are very large, and the reductions that

industrialized countries need to make are larger still. The Kyoto Protocol, which became

international law in February 2005, currently sets GHG targets for the period 2008–12

and only for industrialized countries. If fully implemented, the protocol would reduce

those countries’ emissions only by about 5% overall, relative to the 1990 level. It is there-

fore essential to reach a broad international agreement that will result in much larger

GHG reductions for the period post-2012.

It is urgent that the international community agree on post-2012 GHG reductions for

the same reasons for which it is urgent that Canada do so (see above) and also to prevent

collapse of the international GHG emissions trading market, commonly referred to as

the “carbon market,” which is now creating a price signal for emission reductions around

the world.

It is critical for Canada to approach negotiations on the international regime for longer-

term GHG reductions with appropriate ambitions.

The David Suzuki Foundation and the Pembina Institute believe that Canada’s ini-

tial objective must be to achieve agreement, during the Canadian presidency, on a

process to negotiate, by 2008, a broad international regime for post-2012 GHG reduc-

tions consistent with preventing dangerous climate change. This process must be rooted

in both the Kyoto Protocol and the UNFCCC and must not be allowed to be hindered

by any one country.

RECOMMENDATION >
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This recommendation recognizes that significant time is required for difficult nego-

tiations but that a deadline is essential to clarify expectations and focus efforts. It is critical

to retain the Kyoto Protocol as a legal platform for the negotiations because of its effec-

tive approach of mandatory emissions targets combined with emissions trading. Moving

away from the protocol would result in wasting years of effort devoted to elaborating its

detailed operational rules; also the protocol provides the legal basis and operational mecha-

nisms of the international carbon market.

The current US administration has shown no interest in developing an effective inter-

national regime for GHG reduction. This position cannot be reconciled with the reductions

needed. An attempt to accommodate it at the start of the negotiation process can only

lead to failure. Instead, the process should take careful account of the anticipated views of

a future US administration committed to effective action on climate change, based on the

considerable support for capping GHG emissions that already exists in the US.

Once the negotiation process has been agreed upon and is underway, which should be

the case early in 2006, countries will begin in earnest to develop the detailed framework

of the post-2012 regime.

The David Suzuki Foundation and the Pembina Institute urge the Government of

Canada to endorse the three-track framework that the Climate Action Network (CAN)

International proposes for the post-2012 international regime.

The CAN International framework involves three parallel tracks:

• A Kyoto Track for industrialized countries, with legally binding absolute emissions

targets that are progressively reduced in successive time periods.

• A Greening or Decarbonization Track for the majority of developing countries,

where emissions growth is slowed and countries are enabled to follow a low GHG

path to development via rapid adoption of energy conservation, energy efficiency

and low-impact renewable energy.

• An Adaptation Track for the most vulnerable countries and regions, involving

assistance and compensation funded by industrialized countries, to deal with

unavoidable impacts of climate change.

In the immediate post-2012 period, the Kyoto Track would include the countries that

already face targets under the Kyoto Protocol, plus a relatively small number of countries

currently classified as “developing” but whose per capita emissions, cumulative historical

emissions and per capita GDP are sufficiently high. Countries would progressively move

from the Decarbonization Track to the Kyoto Track. This framework accommodates well

the equity principles evoked in the UNFCCC.

Although the Government of Canada is not currently advocating a particular frame-

work for the post-2012 international regime, it has laid out six “elements of an effective

< RECOMMENDATION
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8 EXECUTIVE SUMMARY

international approach.” We offer initial comments in response to the Government’s

discussion of these elements. Notably, the Government must recognize that:

• Limiting the atmospheric CO2 concentration to 550 ppmv is not sufficient.

• Commitments such as technology agreements, policies and measures, or sectoral

goals can complement absolute emissions targets and be explored for use in the

Decarbonization Track, but they cannot replace absolute emission targets for

countries that meet the criteria for the Kyoto Track.

• A strong carbon market requires agreement to be reached by 2008 on GHG targets

for the immediate post-2012 period.

• While it can be said that a “technological revolution” is needed, the problem is

primarily one of deploying existing technologies and only secondarily one of

reducing their costs and developing new ones. The need for technological

innovation must be not be used as an excuse to avoid, delay or weaken binding

emissions targets.

Finally, the David Suzuki Foundation and the Pembina Institute call on the Gov-

ernment of Canada to desist from seeking operational rules for the post-2012 regime

that threaten the environmental integrity of emissions targets.

In the Kyoto negotiations, Canada sought at various times, and with varying success,

to weaken requirements to prioritize domestic emission reductions over purchases of

foreign emission credits, and to obtain credits for business-as-usual activities, export of

“clean energy” to the US and export of nuclear technology to developing countries. Al-

though Canada did ratify the Kyoto Protocol, these positions significantly damaged our

reputation and are not consistent with playing a responsible and leading role in the glo-

bal effort to cut GHG emissions.

With Canada presiding at the international climate change negotiations and the Gov-

ernment now clearly stating the necessity of deep reductions in GHG emissions, there

could be no better moment for Canada to move to a position of real leadership at the

global level – both by adopting responsible GHG targets consistent with preventing dan-

gerous climate change and by approaching the negotiations on the international regime

for post-2012 GHG reductions with ambitions and positions commensurate with the

challenge.

RECOMMENDATION >
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1. Introduction

Climate change caused by emissions of greenhouse gases (GHGs) from human activities

is one of the greatest threats to people, economies and ecosystems in the 21st century.

Allowed to continue rising unchecked, GHG emissions will have profound negative im-

pacts worldwide.1 To minimize these impacts, the international community must

undertake a determined effort over several decades to cut emissions to a small fraction of

their current level.2

Canada’s emissions of GHGs are, on a per-capita basis, among the highest in the world;3

relative to GDP they are 25% higher than for the industrialized world as a whole.4 Our

abundant export of fossil fuels results in additional emissions outside our borders. At the

same time, Canada is one of the world’s wealthiest countries in terms of GDP, natural

resources and technological know-how. And some of the most severe impacts of climate

change are already unfolding in our own territory, in the Arctic.5

In sum, our responsibility to play a leading role in the global effort to cut GHG emis-

sions could not be more evident.

Canada’s role to date in international action to combat climate change has some posi-

tive aspects and some negative ones.6 Most notably, we have ratified the Kyoto Protocol,

thereby accepting a challenging target to make an initial near-term reduction in our GHG

emissions by 2008–12. But the Government of Canada has not yet made any commit-

ments regarding the far deeper reduction targets that will be needed post-2012. In effect,

Canada’s current climate change policy ends abruptly on January 1, 2013.

Between November 28 and December 9, 2005, Canada is chairing the annual session

of the United Nations climate change negotiations in Montreal. This conference, known

in short as COP-11,7 is the first annual negotiating session since the Kyoto Protocol be-

came international law and the first session at which the Protocol requires8 participating

countries to “initiate the consideration of” GHG targets for the post-2012 period. Canada

will hold the presidency of the negotiations for approximately one year, until the next

annual conference. This intensifies the urgency of defining our post-2012 climate policy

and places our role in the long-term, global effort to cut GHG emissions in the spotlight.
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1 0 INTRODUCTION

Canada’s responsibility is to make that role a leading one. Two key questions must be

answered in determining what it should entail: what post-2012 GHG targets should Canada

adopt; and how should Canada approach the negotiations on the post-2012 international

regime for GHG reductions? This paper seeks to provide answers to these questions.

NOTES TO SECTION 1

1 See Section 2.2.
2 See Section 3.1.
3 World Resources Institute. 2005. Climate Analysis

Indicators Tool (CAIT) Version 2.0, http://
cait.wri.org/cait.php.

4 Ibid. Here the industrialized world is taken to
comprise the member countries of the
Organization for Economic Co-operation and
Development (OECD).

5 See Section 2.2.
6 See Section 5.2.3.
7 The eleventh session of the Conference of Parties

to the United Nations Framework Convention on
Climate Change.

8 Article 3.9, http://unfccc.int/
essential_background/kyoto_protocol/items/
1678.php.
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2. The need to stabilize
GHG concentrations

2.1 A scientific and legal imperative

2 . 1 . 1 S C I E N T I F I C  C O N C E R N

Human activities associated with two-and-a-half centuries of industrialization have caused

a dramatic increase in the amount of carbon dioxide (CO2) in the earth’s atmosphere.

For three-quarters of the past millennium, the concentration of CO2 stayed close to 280

parts per million by volume (ppmv).1 But since about 1750, it has risen in a smoothly

accelerating curve to reach a level of 377 ppmv in 20042 – a value that has not been ex-

ceeded during the past 420,000 years, and likely not during the past 20 million years.3 The

current rate of increase is unprecedented for at least the past 20,000 years.4

CO2 is a long-lived greenhouse gas (GHG) – a gas which, once emitted, remains in the

atmosphere for many years, where it absorbs heat radiated from the earth’s surface. Extra

CO2 in the atmosphere results in a “radiative forcing” i.e., a reduction in the energy radi-

ated outwards from the top of the atmosphere. When the intensity of the energy leaving

the atmosphere is reduced while the sun’s energy continues to arrive with the same inten-

sity as before, the atmosphere must warm.

The main causes of increasing CO2 concentrations are the burning of fossil fuels –

coal, petroleum products, natural gas – and deforestation. Currently, about three-quar-

ters of the increase is being caused by fossil fuel burning.5 Various industrial, transportation

and agricultural activities are also responsible for increases in the atmospheric concen-

trations of other long-lived GHGs, notably methane, nitrous oxide, man-made fluorinated

and chlorinated gases, and ground-level ozone. These other GHGs make significant ad-

ditional contributions to radiative forcing, although the contribution from CO2 remains

the largest.6

By 1988 governments had become sufficiently concerned about this situation to es-

tablish the Intergovernmental Panel on Climate Change (IPCC) to advise them on the

scientific basis, impacts, and means of adapting to and preventing global climate change
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caused by GHG emissions from human activities. The IPCC’s reports are comprehensive

reviews of the scholarly, peer-reviewed technical literature, authored by hundreds of the

world’s most respected physical and social scientists specializing in climate change. The

texts of the IPCC’s Summaries for Policymakers are co-authored by government repre-

sentatives and the lead scientific authors, subject to the full agreement of the latter.

The IPCC’s three formal Assessment Reports (1990, 1996 and 2001) show key conclu-

sions being reached at steadily increasing levels of confidence and scientific understanding.

The Third Assessment Report (2001) concluded that:

• The global average surface temperature rose by approximately 0.6˚C over the 20th

century, a warming trend unprecedented in the past millennium.7

• “Most of the observed warming over the last 50 years is likely to have been due to

the increase in greenhouse gas concentrations.”8

• “Emissions of CO2 due to fossil fuel burning are virtually certain to be the dominant

influence on the trends in atmospheric CO2 concentration during the 21st century.”9

• If no explicit action is taken to curb GHG emissions from human activities, the

global average surface temperature is projected to increase by 1.4 to 5.8˚C between

1990 and 2100. About half of this range is due to differences in models of the

climate; the other half is due to different scenarios of future emissions.10

The significance of these temperature increases is underscored by noting that the dif-

ference in global average surface temperature between the last ice age and today is only

about 4–6˚C.11 Clearly, then, warming of the magnitude projected during the 21st cen-

tury would cause enormous disruption not just to the climate, but to people, economies

and ecosystems worldwide. Some of the key negative impacts projected are reviewed in

Section 2.2.

Review of the scholarly scientific literature12 and public statements by numerous pro-

fessional scientific societies indicate that the vast majority of professional climate scientists

agree with the IPCC’s conclusions. Indeed, the world’s most authoritative and broad-

based scientific societies are now expressing a strong degree of concern. In June 2005, the

national science academies of all the G8 countries (including Canada and the US) plus

China, India and Brazil stated:

The scientific understanding of climate change is now sufficiently clear to justify

nations taking prompt action. It is vital that all nations identify cost-effective

steps that they can take now, to contribute to substantial and long-term reduc-

tion in net global greenhouse gas emissions.... Failure to implement significant

reductions in net greenhouse gas emissions now, will make the job much harder

in the future.... We urge all nations ... to take prompt action to reduce the causes
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of climate change, adapt to its impacts and ensure that the issue is included in all

relevant national and international strategies.13

While scientists tend to be professionally cautious in their choice of language, politi-

cians’ paraphrasing of the scientific concern about climate change may provide a clearer

expression of what is at stake. Prime Minister Tony Blair recently described climate change

caused by GHG emissions from human activities as “unquestionably the most urgent

environmental challenge”14 and “a challenge so far-reaching in its impact and irreversible

in its destructive power, that it alters radically human existence.”15 According to Canada’s

Environment Minister Stéphane Dion, “the science clearly demonstrates that global cli-

mate change is one of the greatest sustainability challenges of our time. The impacts of

climate change will affect all countries and deep reductions in global emissions are essen-

tial if we are going to address it.”16

2 . 1 . 2 S TA B I L I Z AT I O N :  A N  O B J E C T I V E  U N D E R
I N T E R N AT I O N A L  L A W

The scientific concern about climate change caused by human activities was already strong

enough in 1992 for countries to reach agreement on the text of the United Nations Frame-

work Convention on Climate Change (UNFCCC), which was opened for signature at the

Earth Summit in Rio de Janeiro. By March 1994, the UNFCCC had been ratified by enough

countries to become international law. It has now been ratified by 188 countries, virtually

the entire international community.17

The UNFCCC’s “ultimate objective” is to stabilize atmospheric concentrations

of GHGs:

The ultimate objective of this Convention and any related legal instruments that

the Conference of the Parties may adopt is to achieve, in accordance with the

relevant provisions of the Convention, stabilization of greenhouse gas concentra-

tions in the atmosphere at a level that would prevent dangerous anthropogenic

[human-caused] interference with the climate system. Such a level should be

achieved within a time-frame sufficient to allow ecosystems to adapt naturally to

climate change, to ensure that food production is not threatened and to enable

economic development to proceed in a sustainable manner.18

The UNFCCC requires each industrialized (Annex I) country to

adopt national policies and take corresponding measures on the mitigation of

climate change, by limiting its anthropogenic [human-caused] emissions of green-

house gases and protecting and enhancing its greenhouse gas sinks and reservoirs.

These policies and measures will demonstrate that developed countries are tak-

ing the lead in modifying longer-term trends in anthropogenic emissions consistent

with the objective of the Convention.19
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It is worth noting that while the current US administration remains opposed to man-

datory GHG emissions targets, it recently confirmed its adherence to the UNFCCC by

signing the G8 Gleneagles Communiqué, in which national leaders “reaffirm[ed] our

commitment to the UNFCCC and to its ultimate objective to stabilize greenhouse gas

concentrations.”20 Shortly before the July 2005 G8 Summit, President George W. Bush

also set aside the doubts that his administration had previously cast on the reality of

human-caused climate change by stating: “I recognize that the surface of the earth is

warmer and that an increase in greenhouse gases caused by humans is contributing to the

problem.”21

In summary, it can be said that there is a global consensus of governments, expressed

in international law, that atmospheric concentrations of GHGs must be stabilized, and

that, in pursuit of that objective, industrialized countries must lead the reduction of GHG

emissions from human activities.

2.2 The consequences of failing to act:
climate change impacts

The IPCC’s Third Assessment Report (2001) attributed a wide range of observed impacts

to the approximately 0.6˚C of global warming that has already occurred.22 More recently

there has been a dramatic increase in the number of studies published in the scientific

literature that provide evidence of ecosystem changes.23 Some impacts already observed

are spectacular: for example, it is likely that there has been about a 40% decline in Arctic

sea-ice thickness during late summer to early autumn in recent decades.24 The increase in

forest fires in Canada over the past few decades can be attributed, at least in part, to the

human-caused warming that has already occurred.25

The IPCC also projected much larger impacts as a result of additional future warm-

ing. Figure 1 summarizes the IPCC’s conclusions regarding projections of impacts on

vulnerable ecosystems; extreme events such as storms, floods and droughts; the balance

between positive and negative impacts; and the risk of sudden climate shifts such as large

reductions in the Greenland and Antarctic ice sheets or in the ocean current that main-

tains Western Europe’s mild climate.

Figure 1 shows that 2˚C of additional warming after 1990 would suffice to take the

world into the realm of risks to many ecosystems and a large increase in extreme events.

Above about 3˚C, all regions would see negative impacts by any measure. Towards the

high end of the IPCC’s projected warming by 2100 (5.8˚C), the risk of sudden climate

shifts would become a major concern. The IPCC also noted that damage to ecosystems

could be irreversible,26 that impacts are expected to be greatest in developing countries27

and on the poor,28 and that “more people are projected to be harmed than benefited by

climate change, even for global mean temperature increases of less than a few ˚C.”29
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A key finding of the International Symposium on the Stabilisation of GHG Concen-

trations, convened by the UK government in February 2005, was that research completed

since the publication of the IPCC’s Third Assessment Report has led to “greater clarity

and reduced uncertainty about the impacts

of climate change across a wide range of sys-

tems, sectors and societies. In many cases the

risks are more serious than previously

thought.”30

It is beyond the scope of this paper to

provide a comprehensive account of the im-

pacts to be expected if GHG emissions are

allowed to continue rising unchecked, but

the following examples give a sense of their

magnitude:

• The IPCC concluded that the projected

global warming of 1.4 to 5.8˚C between

1990 and 2100 corresponds to a rise in

sea level of between 0.09 and 0.88

metres in the same timeframe. A rise in

sea level of just half a metre, in the

middle of this range, would flood an area of Bangladesh currently inhabited by

eight million people.32 A local warming of 3˚C over Greenland, which corresponds

to global warming of only about 1.5˚C,33 would be enough to cause a virtually

complete melting of the ice sheet, adding seven metres to sea level (although this

would take thousands of years).34

• More intense rainfall events are “very likely, over many areas” and more intense

tropical storms are “likely, over some areas” under the IPCC’s warming scenarios.35

• Tens of millions of additional people are projected to be at risk from coastal

flooding and hunger, hundreds of millions from malaria and billions from water

shortage by the 2080s if the global average surface temperature approaches 2˚C

above the pre-industrial level (see Figure 2).

• Under mid-range climate-warming scenarios, 15–37% of species in sample regions

covering 20% of the earth’s land surface would be “committed to extinction” by 2050.36

• In a report for the United Nations Environment Program, insurance company

Munich Re evaluated the cost of impacts resulting from a rise in the atmospheric

concentration of CO2 to twice the pre-industrial level by 2050.37 The total cost was

estimated to be $US 300 billion annually including, for example, $US 47 billion

of additional annual costs for the world’s water management industry by 2050,

FIGURE 1.   The IPCC’s summary of impacts associated with increasing
global warming.31
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and $US 42 billion of additional annual

costs for agriculture and forestry.38

• The Arctic Climate Impact Assessment

(2004), commissioned by eight Arctic

governments, including Canada’s, found

that even under a moderate global

warming scenario in the middle of the

IPCC’s range, climate models project, on

average, that the extent of sea-ice around

the North Pole in summer will decline by

more than 50% by 2100. Some models

project a near-complete disappearance of

summer sea-ice by century’s end.39 Climate

change is already strongly affecting people

in many Arctic communities, and in some

cases, threatening their cultural survival.41

• Coral reefs are one of the world’s most fragile ecosystems, with 20% of the world’s

reefs already effectively destroyed under human pressures and showing no

immediate prospects of recovery. It is estimated that climate change could destroy

more than half of the world’s reefs by 2030 to 2050.42

• All Canadians will be impacted by climate change. Some of the most significant

projected impacts in Canada, apart from the transformation of the Arctic, include

reduced water quantities from the Great Lakes to the Rockies, sea level rise on our

coasts, and increased extreme weather and climate events.43

2.3 Stabilization at what level?

The international community has agreed that atmospheric concentrations of GHGs must

be stabilized at a level that would prevent “dangerous” climate change (Section 2.1.2). But

how can we determine what that level is?

2 . 3 . 1 A  2 ˚ C  L I M I T

Given that concern about climate change derives from its projected impacts, the answer

must start by defining a level of impacts that is deemed dangerous. Since there are many

kinds of impacts, each measured in different ways, an obvious and convenient single

impact measure is global average temperature increase. However, even if there were

no uncertainty about the impacts associated with each degree of warming, the question

of what would represent a “dangerous” temperature increase would always be open to

FIGURE 2.  Additional millions of people at risk from key impacts
associated with increasing global warming.40
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debate, since deciding what is and what is not dangerous involves a value judgement that

goes beyond the scope of conventional scientific analysis.44 The IPCC, for example, has

chosen not to make a judgement on this question.45

In practice, this does not seem to be a serious difficulty. Even the brief summary of

projected climate change impacts presented in Section 2.2 suggests quite clearly that a

rise in the global average surface temperature of about 2˚C above the pre-industrial level

would lead to a realm of impacts that most people would likely agree to be a “danger

zone.” More exhaustive reviews and analysis of the available research results have, in fact,

led to quite wide support for a 2˚C limit, both in the scientific community and among

governments:

• The European Council (comprising the heads of government or state of all EU

member states) first endorsed the 2˚C limit nearly a decade ago in 1996.46 In March

2005, the Council reaffirmed its position, stating that “with a view to achieving

the ultimate objective of the UN Framework Convention on Climate Change,

the global annual mean surface temperature increase should not exceed 2˚C above

pre-industrial levels.”47

• In 2003 the German Advisory Council on Global Change, a group of physical and

social scientists mandated to provide independent advice to the German

government, published a detailed investigation into the meaning of “dangerous

climate change.” Based on available research, the Council concluded that an increase

in global average surface temperature over the pre-industrial level of more than 2˚C

would be “intolerable” with regard to impacts on ecosystems, biodiversity and (with

some uncertainty) the economies of “large regions,” and that the same amount of

warming would be “dangerous” for food production and a limit that “should not be

exceeded” with regard to “large-scale singular events” (i.e., sudden climate shifts).48

• In fall 2004, the European Climate Forum, a collaboration among academic

research institutes, private sector companies and NGOs, convened more than

60 scientists to assess the latest scientific evidence relevant to the question “what

constitutes dangerous climate change?” Based on this evidence, the Forum

concluded that “for the time being it would be irresponsible to accept a course of

action that would commit the world to sustained global warming of more than

2 degrees [Celsius].”49

• John Schellnhuber, Research Director of the Tyndall Centre (one of the UK’s two

main climate change research centres) and Director of the Potsdam Institute for

Climate Impact Research, points to an emerging scientific consensus around the

2ºC limit: “In the scientific community we think an atmospheric CO2 concentration

of about 450 ppm[v] – the equivalent of a 2˚C rise in temperature – is about the
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most we can allow. Beyond that you start to reach the ‘tipping points,’

the unpredictable areas where rapid changes can set in.”50

• The French government’s long-term GHG emission reduction objective, adopted in

2004 (see Section 3.2.2), is based on the need “to avoid an increase in global average

temperature of more than 2˚C.”51

• The International Climate Change Taskforce, co-chaired by Olympia Snowe,

a Republican senator from Maine, and Steven Byers, former UK Minister for

Transport, recommended in January 2005 that “A long-term objective be established

to prevent global average temperature from rising more than 2˚C above the pre-

industrial level.”52 Other members of the Taskforce include the (now former)

premier of New South Wales and a former Director General of the Confederation of

British Industry.53

Some scientists and NGOs take the stronger position that global warming of 2ºC above

the pre-industrial level should be regarded as a limit to be avoided, as opposed to one that

we should feel comfortable about reaching:

• The German Advisory Council on Global Change, in the report cited above,

concluded that warming “above 1.5–2˚C” would be “dangerous” for water

availability and that a range of warming up to 2˚C “will tend to be too wide,

certainly not too narrow” with regard to human health. While the Council

concluded that “globally aggregated, danger begins at 2˚C mean temperature rise

relative to pre-industrial level,” it also warned that “warming may ... already be

dangerous at lower levels of global mean temperature rise.”54

• A recent Canadian draft assessment of “dangerous” climate change noted that since

warming is projected to be greater than the global average for much of Canada,

especially in the Arctic, a 2˚C limit for global average temperature rise may be too

high from a Canadian perspective.55 As noted in Section 2.2, climate change is

already strongly affecting people in many Arctic communities, and in some cases,

threatening their cultural survival.

• The Climate Action Network International, which includes the major

environmental NGOs working on climate change, has concluded that “climate

action must be driven by the aim of keeping global warming as far below 2˚C

as possible [relative to the pre-industrial level] in order to prevent dangerous

interference with the climate system.” This conclusion is based on a list of numerous

negative impacts that have been projected for warming below 2˚C.56
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2 . 3 . 2 F R O M  A  T E M P E R AT U R E  L I M I T  T O
A  C O N C E N T R AT I O N  O B J E C T I V E

If we adopt a temperature limit such as 2˚C, or any other environmental limit, as a

definition of what constitutes “dangerous” climate change, such a limit needs to be trans-

lated into equivalent atmospheric concentrations of GHGs to arrive at an explicit

interpretation of the international community’s objective (Section 2.1.2) of stabilizing

those concentrations at a level that would prevent dangerous climate change.

Translating a temperature limit into a concentration stabilization objective requires

the use of climate models that project the future climate based on atmospheric GHG

concentrations. Those concentrations are, in turn, generated from scenarios of future

GHG emissions, so once a concentration stabilization objective has been settled on, it can

be converted into acceptable scenarios for future global and national emissions. Figure 3

summarizes the logic of the entire process.

In the past, the literature on stabilizing atmospheric GHG concentrations commonly

referred to a limit of 550 ppmv for CO2, which would be approximately double the pre-

industrial concentration (see Section 2.1.1). For example, the UK’s independent Royal

Commission on Environmental Pollution, which published a pioneering report on this

topic in 2000, adopted a 550 ppmv CO2 stabilization objective as the basis for recom-

mending that the UK’s CO2 emissions be reduced by 60% from “current” levels by 2050.57

The World Business Council for Sustainable Development suggested only recently that

550 ppmv CO2 is an “acceptable limit.”58

Unfortunately, a 550 ppmv CO2 objective is not well supported by cur-

rent science. First, changes in other GHGs are likely to contribute the

equivalent of an additional 50–150 ppmv of CO2 to the warming.59 This

means that if we estimate, on the basis of climate models that consider

only CO2, that the CO2 concentration needs to be stabilized at 550 ppmv,

in practice it will need to be stabilized at a lower level to allow for in-

creased concentrations of the other long-lived GHGs. A rule of thumb

used in the literature is to add 100 ppmv to a CO2 concentration objective

to obtain the corresponding “CO2 equivalent” (CO2e) objective.60,61

Second, even when GHGs other than CO2 are accounted for, 550 ppmv

CO2e (i.e., about 450 ppmv CO2) is still too high to be compatible with

a 2˚C global warming limit. The EU’s national governments noted in March

2005 that “recent scientific research and work under the IPCC indicate

that it is unlikely that stabilisation of concentrations above 550 ppmv CO2

equivalent would be consistent with meeting the 2˚C objective and that

in order to have a reasonable chance to limit global warming to no more

than 2˚C, stabilisation of concentrations well below 550 ppmv CO2 equiva-

lent may be needed.”62

FIGURE 3.  The logical flow from projected
climate change impacts (Section 2.2) to
a temperature limit (Section 2.3.1), GHG
concentration objective (Section 2.3.2),
global emissions trajectory (Section 3.1)
and national emissions trajectory
(Section 3.2.1).
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The EU’s position is based on scientific investigations such as the one illustrated in

Figure 4, where multiple climate models were used to gauge the probability of staying

within the 2˚C limit at different levels of stabilization of CO2e concentrations. Figure 4

shows that the risk of overshooting the limit is very high with a stabilization level of

550 ppmv CO2e, and that even a stabilization level of 450 ppmv CO2e corresponds only

to about a 50–50 chance of staying within the 2˚C limit. The implication of this work is

that if we are serious about limiting global warming to no more than 2˚C, we need to

adopt a lower objective such as

400 ppmv CO2e.

The International Symposium

on the Stabilisation of GHG Con-

centrations convened in February

2005 by the UK government con-

firmed that “limiting warming to

2˚C above pre-industrial levels

with a relatively high certainty

requires the equivalent concentra-

tion of CO2 [i.e., the CO2e

concentration] to stay below 400

ppm[v].”63

Is a stabilization objective of

400 ppmv CO2e still attainable?

The concentration of CO2 alone

had already reached 377 ppmv in

2004 and is increasing by an aver-

age of about 1.8 ppmv every year.65

Worse, when GHGs other than CO2 are taken into account, the CO2e concentration has

already reached 450 ppmv.

The answer is yes. First, it must be understood that if emissions are low enough, con-

centrations will fall as GHGs are re-absorbed from the atmosphere by the oceans and

land-based ecosystems. Because the climate system takes time to respond to GHG con-

centration levels, concentrations can remain temporarily higher than 400 ppmv CO2e for

a few decades without the atmosphere warming to the extent that it would if concentra-

tions remained high.66

Second, the effects of pollutants other than GHGs must be considered. Emissions

of sulphur dioxide (SO2) from industrial activities are particularly important. SO2 emis-

sions produce fine particles in the atmosphere called “sulphate aerosols” that exert

a negative “radiative forcing” (Section 2.1.1). This results in a cooling effect that is

FIGURE 4.  The risk of a long-term increase of more than 2˚C in global
average surface temperature, relative to the pre-industrial level,
for different levels of stabilization of GHG concentrations.64

˚
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currently shielding us from the full warming effect of GHGs.67 As shown at the top left of

Figure 4, the current CO2e concentration is reduced from 450 to about 370 ppmv if this

negative radiative forcing is included. However, it is anticipated that SO2 emissions will

fall to a small fraction of their current level by the end of this century as a result both of

efforts to curb regional air pollution and the reduction in fossil fuel burning needed to

cut GHG emissions. Since GHG concentrations cannot realistically be stabilized before

the next century, including aerosols in the definition of CO2e concentration does not

have much effect on the numerical value of CO2e stabilization objectives.68,69

Figure 4 also shows the considerable uncertainty that remains in the sensitivity of the

amount of global warming to the level of stabilization of GHG concentrations. Different

climate models embody various estimates of this “climate sensitivity,” which is defined as

the equilibrium change in global average surface temperature following a doubling of the

atmospheric CO2e concentration,70 i.e., the eventual global warming relative to the pre-

industrial level under an approximate 550 ppmv CO2e stabilization scenario.71 The IPCC’s

view is that the climate sensitivity is most likely to lie in the range 1.5–4.5˚C, with no

guidance as to the distribution of probabilities within this range. Recently, however, sev-

eral estimates of this distribution have been made; they were used to construct Figure 4.72

Optimal (cost minimizing) behaviour in the presence of this uncertainty is to deploy

a “hedging strategy” in which lower concentration targets are pursued than would be

optimal if there were no uncertainty. This is because the risk of incurring the high costs

of delayed action to correct to a lower target, after the uncertainty is removed, outweighs

the costs of early action. As the German Advisory Council on Climate Change puts it:

“Even if, for example, a CO2 stabilization level of 450 ppm[v] is regarded as a best guess

for a safe level, it is more cost effective to follow a lower emission path than the one

leading to stabilization of 450 ppm[v], as long as the tolerable stabilization level is uncer-

tain.”73 The Swedish Environmental Protection Agency has made the same point.74

Relatively few business organizations have yet publicly endorsed a particular GHG

concentration stabilization objective, and those who have done so have stayed away from

the objectives below 500 ppmv CO2e that are needed to have much confidence of keeping

global warming within 2˚C:

• The CEO of BP, the major oil company, stated in 2003: “We’ve come to the

judgement that to avoid serious impact upon societies or the environment it is

necessary to stabilise atmospheric concentrations of greenhouse gases at around

500–550 parts per million”; and that “stabilisation in the range 500–550 ppm[v] is

possible, and with care could be achieved without disrupting economic growth.”75

It is not clear whether this statement refers to concentrations of CO2 or CO2e.

• Shell has also put forward scenarios of energy futures that allow the atmospheric

CO2 concentration to stabilize below 550 ppmv.76
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• As noted above, the World Business Council for Sustainable Development recently

suggested that 550 ppmv CO2 is an “acceptable limit.” The Council argues that “a

level of stabilization of less than 500 ppm[v] [CO2, i.e., about 600 ppmv CO2e] will

be very difficult to achieve ... Stabilization at a somewhat higher level would be

more achievable as it allows a timeframe in which significant change in our energy

infrastructure could take place.”77

We will return to the question of “achievability,” as raised in these business views,

in Sections 4.3.1 and 4.3.2.

2 . 3 . 3 C O N C E N T R AT I O N  L E V E L S  I F  N O  A C T I O N
I S  TA K E N  T O  C U R B  E M I S S I O N S

To place Section 2.3.2 in context, and to provide an initial sense of the amount by which

GHG emissions will need to be reduced to stabilize atmospheric concentrations (Section

3), it is instructive to look at the concentrations that would result if no explicit action is

taken to curb GHG emissions. Figure 5 shows the concentrations resulting from the full

range of the IPCC’s emission scenarios that correspond to a projected global average

surface temperature increase of 1.4 to 5.8˚C by 2100 (Section 2.1.1).

Figure 5 shows that in the absence of explicit action to curb GHG emissions, the CO2

concentration will reach 540 to 970 ppmv by 2100 (or 490 to 1260 ppmv including uncer-

tainties in the carbon cycle models used to translate emissions into concentrations78). It

should be recalled (Section 2.3.2) that

changes in other GHGs are likely to result in

CO2e concentrations approximately

100 ppmv higher than those shown in the fig-

ure. The CO2e concentration will therefore

likely exceed 600 ppmv even in the lowest

scenario.

None of the scenarios depicted in Figure

5 is intended to be considered more likely

than the others.79 It would clearly be desir-

able for the world to strive to follow a

development path resembling one of the low-

est two scenarios (B1 and A1T), in order to

reduce the magnitude of the explicit action

that will be needed to curb GHG emissions.81 The B1 scenario has an emphasis on “global

solutions to economic, social and environmental sustainability,” and the A1T scenario

emphasizes the rapid introduction of new and more efficient non-fossil energy sources.82

FIGURE 5.  Atmospheric CO2 concentrations resulting from the IPCC’s
scenarios of future emissions in which no explicit action is taken
to curb emissions.80
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3. By how much and by
when must emissions
be reduced?

3.1 Reductions in global emissions

It is essential to distinguish atmospheric concentrations of GHGs from annual emissions

of GHGs. Global emissions of GHGs are rising, but simply halting the rise by stabilizing

emissions will not be sufficient to stabilize concentrations. This is because, as shown in

Figure 6, about half the amount of GHGs emitted in recent years has simply accumulated in

the atmosphere. This implies that to halt the buildup in concentrations, we not only need to

reverse the current rise in emissions but also then go on to cut emissions by at least half.1

Models of the global “carbon cycle” can

be used to predict detailed trajectories of

annual emissions over time that can stabilize

atmospheric concentrations at particular

levels (this is the third step depicted in

Figure 3). Figure 7 depicts trajectories

reported by the IPCC and shows clearly that

stabilization of concentrations at any level

requires emissions to be reduced eventually

to a small fraction of the current level;2 and

that the longer it takes to achieve those

reductions, the higher the level at which

GHG concentrations will stabilize.

Figure 7 shows only one possible set of

emissions trajectories that would allow con-

centrations to be stabilized at different

FIGURE 6.  Global atmospheric CO2 budget for 1989–98, showing
the addition of CO2 to the atmosphere by human activities, natural
absorption of CO2 by land and oceans, and the net CO2 build-up in
the atmosphere. Vertical bars show uncertainties.3
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levels. Different assumptions about the way

the emission reduction effort is to be distrib-

uted over time and uncertainties in modelling

of the carbon cycle will lead to variations in

the trajectories computed for a given

stabilization level. Table 1 shows this varia-

tion among three illustrative sets of

trajectories calculated more recently than

those shown in Figure 7.4

Despite significant variation among the

three sets of trajectories, Table 1 suggests that

to stabilize the atmospheric GHG concentra-

tion at 400 ppmv CO2e, an objective necessary

to stay with reasonable confidence within a

2˚C global warming limit (Section 2.3.2), glo-

bal GHG emissions must be limited to no

more than about 15% above the 1990 level

by 2020 and fall to at least 30–50% below the

1990 level by 2050. To stabilize at 450 ppmv

CO2e, with only about a 50–50 chance of stay-

ing within the 2˚C limit (Section 2.3.2), global

emissions must be kept between 1–27%

above the 1990 level in 2020, while estimates

of where global emissions must be in 2050

vary wildly between 60% below the 1990 level

and 20% above.

Global emissions reach a peak around

2015 in all four trajectories in the Netherlands

Environmental Assessment Agency study and

peak around 2020 in the three trajectories in

the German Federal Environment Agency

study. Dates for peak emissions are not given in the Potsdam Institute study. But Table 1

suggests that even when the atmospheric GHG concentration is stabilized at levels as

high as 500 or 550 ppmv CO2e, global GHG emissions must peak and begin to fall well

before 2050.

FIGURE 7.  Scenarios for stabilizing atmospheric CO2 concentrations
(top) and trajectories of annual emissions (bottom) corresponding
to each stabilization scenario, showing uncertainties. The dashed
lines indicate lower uncertainty limits.5
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TABLE 1. Global GHG emissions levels in 2020 and 2050 consistent with stabilizing
atmospheric GHG concentrations at various levels.

NETHERLANDS GERMAN FEDERAL
ENVIRONMENTAL ENVIRONMENT

POTSDAM INSTITUTE6 ASSESSMENT AGENCY7 AGENCY8

Stabilized CO2e 350 400 450 400 450 500 550 450* 550* 650*
concentration (ppmv)9

% change in emissions –20 / +10 / +1 / +15 +20 / +25 / +25 / +10 +30 +50
1990–2020 (low/high) +7 +11 +27 +25 +35 +35

% change in emissions –51 / –34 / 0 / –55 / –40 / –25 / –10 / –60 –25 +45
1990–2050 (low/high) –22 –31 +20 –50 –30 –15 –5

* These are approximations, suggested in the study, to the latter’s target concentrations of 350/400, 450 and 550 ppmv CO2

(not CO2e) respectively.

3.2 Reductions in industrialized-country emissions

Even if there is agreement on the amount by which global emissions should be reduced,

it remains challenging to agree on an allocation of global emission reductions among

countries, a necessary step towards determining national emissions targets (this is the

fourth step depicted in Figure 3). This may well be the most difficult aspect of the climate

change issue because there are so many divergent views on what is a “fair” way to share

responsibility for reducing emissions. In formal terms, there are a variety of possible eq-

uity principles that can be used to settle the question, and different parties place different

amounts of emphasis on each principle.10

The UNFCCC, which has been almost universally endorsed by the international com-

munity (as noted in Section 2.1.2), provides significant guidance on the matter, notably:

Noting that the largest share of historical and current global emissions of green-

house gases has originated in developed countries, that per capita emissions in

developing countries are still relatively low and that the share of global emissions

originating in developing countries will grow to meet their social and develop-

ment needs.11

The Parties should protect the climate system for the benefit of present and

future generations of humankind, on the basis of equity and in accordance with

their common but differentiated responsibilities and respective capabilities.

Accordingly, the developed country Parties should take the lead in combating

climate change and the negative effects thereof.12

At least five different equity principles are evoked in these two paragraphs alone: pol-

luter-pays (“largest share of ... current global emissions”), historical responsibility (“largest

share of historical ... emissions”), equal per capita rights to emit (“per capita emissions ...

are still relatively low”), intergenerational equity (“future generations of humankind”)

and ability-to-pay (“in accordance with their ... respective capabilities”).
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3 . 2 . 1 R E D U C T I O N S  D E R I V E D  F R O M  G L O B A L
E M I S S I O N S  T R A J E C T O R I E S

A first approach to deriving national emissions trajectories and targets is to apply schemes

for allocating responsibility among categories of countries – generally the two categories

of industrialized and developing countries – to the global emissions trajectories discussed

in Section 3.1. This approach was taken in the recent Dutch and German government

studies cited there; the results are summarized in Table 2.

TABLE 2. Reductions in the GHG emissions of industrialized countries by 2020 and 2050
consistent with stabilizing atmospheric GHG concentrations at various levels.

NETHERLANDS ENVIRONMENTAL GERMAN FEDERAL
ASSESSMENT AGENCY13 ENVIRONMENT AGENCY14

Stabilized CO2e concentration (ppmv) 400 450 500 550 450* 550* 650*

% reduction in emissions 1990–2020 25–30 10–20 5–15 0–15 25–50 10–30 5–25

% reduction in emissions 1990–2050 85–90 75–85 65–70 55–60 80–90 70–90 40–80

* These are approximations, suggested in the study, to the latter’s target concentrations of 350/400, 450 and 550 ppmv CO2 (not
CO2e) respectively.

The results of the Netherlands Environmental Assessment Agency study shown in

Table 2 apply to the US, Canada, enlarged EU, former Soviet Union and Japan (but not

Oceania, for which the reductions are less stringent). The results presented are those for a

“multi-stage approach” that assumes a gradual increase in the number of countries that

pass from having no targets (stage 1) to emissions intensity15 targets (stage 2), and then to

absolute emissions targets (stage 3). Passage from stage 1 to 2 and from stage 2 to 3 is

triggered by the value of a “capability-responsibility index” that combines the ability-to-

pay and polluter-pays principles.

The same study also calculated emissions trajectories for industrialized countries based

on the “contraction and convergence” scheme, in which national per capita emissions

converge starting in 2012 until they are equal in 2050. This scheme is based on the equity

principle of equal per capita rights to emit. Industrialized countries’ emission reductions

by 2020 are quite similar to those in the “multi-stage approach,” but the reductions by

2050 are significantly more stringent.

The results of the German Federal Environment Agency study shown in Table 2 apply

generally to industrialized countries and cover four allocation schemes, although a few

outlying results fall outside the ranges given in the table. The four schemes are contrac-

tion and convergence, “common but differentiated convergence” (a variant of contraction

and convergence), a “multi-stage” approach somewhat similar to the one used in the

Netherlands Environmental Assessment Agency study and a “triptych” scheme in which

common rules are applied to the sectoral emissions of all countries.

The UK’s target to reduce national CO2 emissions by 60% by 2050 (see Section 3.2.2)

was originally derived by the Royal Commission on Environmental Pollution, which

applied the contraction and convergence approach to stabilization of the atmospheric
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CO2 concentration at 550 ppmv.16 The Energy White Paper that established the target was

accompanied by a study17 that presented an alternative derivation of the 60% reduction.

The study considered low- and high-growth global emissions trajectories, consistent with

the same 550 ppmv CO2 stabilization level, but in which developing countries begin to

limit their emissions at different dates. The study found that a 60% emissions reduction

by industrialized countries by 2050 would require developing countries to begin limiting

their emissions as early as 2010 if the absorption of CO2 by natural carbon sinks18 is low

and developing countries’ emissions would otherwise grow rapidly. A 60% emissions re-

duction by industrialized countries by 2050 could, on the other hand, allow developing

countries to begin limiting their emissions as late as 2100 if the absorption of CO2 by

natural carbon sinks is high and developing countries’ emissions grow relatively slowly.

The study concluded that “a precautionary approach would suggest that a 60% cut by

[industrialized country] parties is not an unreasonable target,” but cautioned that “should

the sensitivity of the climate system to CO2 be at the higher end of the current range of

estimates, greater reductions than 60% by 2050 will be needed if the more severe impacts

are to be avoided.”

3 . 2 . 2 P O S T- 2 0 1 2  R E D U C T I O N  C O M M I T M E N T S
B Y  G O V E R N M E N T S

Another approach to assessing what might be appropriate national emissions targets for

industrialized countries such as Canada is to examine the targets to which some govern-

ments have already committed. Commitments regarding post-2012 GHG emissions targets

include the following, summarized in Table 3:

• In 2003, the UK government published its Energy White Paper that “accept[s] the

Royal Commission on Environmental Pollution’s recommendation [Section 2.3.2]

that the UK should put itself on a path towards a reduction in carbon dioxide

emissions of some 60% from current levels by about 2050.”19 (The UK’s CO2

emissions were 5% below the 1990 level in 2001.20) The White Paper also “aims” to

reduce CO2 emissions to about 27–33% below the 1990 level by 2020.21

• The French government’s Climate Plan (2004) states: “France considers that the

atmospheric concentration of CO2 should not exceed 450 ppm[v], in order to avoid

an increase in global average temperature of more than 2˚C, and that global GHG

emissions should therefore be cut in half by 2050, which should lead industrialized

countries to reduce their emissions by a factor of four to five over the same period.

In this context, France’s long-term objective is therefore to reduce its GHG

emissions by 75–80% by 2050.”22 (France’s emissions in 2004 were expected to

be almost equal to the 1990 level.23)

• In March 2005, the European Council (comprising the heads of state or government
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of all EU member states) stated its belief that “reduction pathways for the group of

developed countries in the order of 15–30% by 2020, compared to the baseline

envisaged in the Kyoto Protocol [i.e., emissions in 1990] ... should be considered,”

based on the Council’s position (Section 2.3.1) that “with a view to achieving the

ultimate objective of the UN Framework Convention on Climate Change, the global

annual mean surface temperature increase should not exceed 2˚C above pre-

industrial levels.”24 The Environment Council (comprising the environment

ministers of all member states) had earlier recommended that “reduction pathways

by the group of developed countries in the order of 15–30% by 2020 and 60–80%

by 2050 compared to the baseline envisaged in the Kyoto Protocol should be

considered.”25 (our emphasis)

• Germany’s federal government previously offered to take on a target to reduce the

country’s GHG emissions to 40% below the 1990 level by 2020 if the EU committed

to a 30% reduction over the same timeframe.26

• On June 1, 2005, California’s Governor Schwarzenegger issued an Executive Order

setting targets to limit statewide GHG emissions to the 2000 level in 2010, the 1990

level in 2020 and 80% below the 1990 level by 2050.27

• In 2001, the Conference of New England Governors and Eastern Canadian Premiers

(of Québec and the four Atlantic provinces) adopted a “mid-term goal [to]

reduce regional GHG emissions by at least 10% below the 1990 level by 2020,” and

TABLE 3. Post-2012 GHG emission reduction commitments by governments in
industrialized countries (relative to 1990 levels except where noted).

% REDUCTION IN EMISSIONS % REDUCTION IN EMISSIONS
1990–2020 1990–2050

California 0a 80

EU (25 countries) 15–30b 60–80c

France – 75–80d

Germany 40e –

New England states/ at least 10 75–85f

Eastern Canadian provinces

New South Wales 0a,g,h 60h

Sweden – 43i

UK ca. 27–33j 60j

a This does not imply zero effort but rather that emissions will be brought down after having risen.
b Government leaders’ recommendation for developed countries, rather than a commitment.
c Environment ministers’ recommendation for developed countries, rather than a commitment.
d Reduction below “current” level in 2004.
e Offer conditional on the EU committing to a 30% reduction by same date.
f Suggestion based on “current science”; reduction below “current” level in 2001.
g Reduction by 2025.
h Reductions below 2000 level.
i Reductions in per capita emissions below “current” level in 2001.
j Reductions apply to CO2 only. The emission levels (MtC) used in the White Paper are 164.5 (1990), 110–120 (2020) and “around 65”

(2050).
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a “long-term goal [to] reduce regional GHG emissions sufficiently to eliminate any

dangerous threat to the climate; current science suggests this will require reductions

of 75–85% below current levels.”28

• In Australia, the former premier of New South Wales, Bob Carr, recently committed

the state to capping its emissions at 2000 levels by 2025 and achieving a 60% cut by

2050.29 (The state’s emissions were 3% lower in 2002 than in 1990, including land-

use, land-use change and forestry (LULUCF), and 6% higher in 2002 than in 1990

excluding LULUCF.30)

• In 2001 the government of Sweden established the objective of reducing Sweden’s

per capita GHG emissions to 43% below the “current” level (almost equal to the

1990 level) by 2050.31

3 . 2 . 3 V I E W S  O F  B U S I N E S S  O R G A N I Z AT I O N S

Deep reductions of the same order as those to which governments are now committing

are beginning to find support among business organizations, including some of the world’s

largest GHG-emitting companies:

• As noted in Section 2.3.2, BP believes “it is necessary to stabilise atmospheric

concentrations of greenhouse gases at around 500–550 parts per million” (without

specifying CO2 or CO2e), and Shell has also put forward scenarios that allow the

atmospheric CO2 concentration to stabilize below 550 ppmv. According to the

studies cited in Section 3.2.1, stabilization at these levels requires industrialized

countries’ GHG emissions to be reduced to 40–80% below 1990 levels by 2050.

• In May 2005, the leaders of 13 major British-based companies, including BP and

Shell, wrote to Prime Minister Tony Blair on the need to develop long-term policies

to achieve the government’s 60% CO2 emission reduction target (see Section 3.2.2).

The companies wrote: “We welcome the UK Government’s commitment to a

reduction of this order of magnitude.”32

• Insurance companies have often been prominent in expressions of concern about

climate change. Australia’s largest general insurer, Insurance Australia Group, has

joined calls for the country to adopt a target to reduce GHG emissions by 60% by

2050.33 Munich Re, one of the world’s largest reinsurers, recently called for “a strong

commitment on the post Kyoto period.”34
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3.3 No time for delay

Climate change is a long-term problem: the impacts are (for now) appearing gradually,

and the emission reductions needed to limit the impacts will take a few decades to achieve.

This is because the reductions are very large and are constrained by feasible turnover

rates of capital stock such as industrial facilities and transport infrastructure.

The long-term nature of the problem, combined with the scale of the efforts needed

to solve it and a perception of little immediate electoral benefit from taking action,

can deceive decision makers into thinking there is little or no urgency about initiating

deep emission reductions. This is a grave error, as well as a failure of leadership.

First, more attention needs to be paid to the wide range of climate change impacts

that are already being observed. Some of these are already spectacular, especially in the

Arctic (see Section 2.2).

Second, the reality is that the emission reductions needed are so large that if they are

not initiated immediately by enough countries, the lower levels of stabilization of GHG

concentrations will become, for practical purposes, impossible to achieve. The Nether-

lands Environmental Assessment Agency study cited in Sections 3.1 and 3.2.1 examined

this question35 and found that if the US and developing countries take no action for two

decades after 2012, stabilization at even the highest level considered in the study – 550 ppmv

CO2e – would require the other industrialized countries to reduce their emissions by

about 90% between 1990 and 2025.36 Even if unlimited international emissions trading

allowed such countries to meet a 90% emission reduction target by paying for reductions

outside their borders, this would clearly not be politically feasible, even if it were eco-

nomically feasible.

The same study considered another case where the US merely limits its emissions to

the 2000 level by 2025 and where developing countries take on emissions intensity and

then absolute emissions targets much more slowly than for the results reported in Sec-

tions 3.1 and 3.2.1. In this case, the other industrialized countries have to reduce their

emissions by about 50% between 1990 and 2025 for stabilization at 550 ppmv CO2e, by

about 60% between 1990 and 2025 for 500 ppmv CO2e, and by almost 100% between

1990 and 2025 for 450 ppmv CO2e or lower. Again, emissions targets such as these are not

politically feasible.

Given the scale of the required reductions in emissions below 1990 levels – let alone

below business-as-usual levels – any economically rational (cost minimizing) strategy

will immediately initiate an emissions trajectory that leads to deep reductions. A key find-

ing of the International Symposium on the Stabilisation of GHG Concentrations, convened

by the UK government in February 2005, was that “even a delay of just five years could

be significant. If action to reduce emissions is delayed by 20 years, rates of emission
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reduction may need to be three to seven times greater to meet the same [global average]

temperature target.”37 It is virtually certain that such dramatically increased rates of emis-

sion reduction will carry a high price tag.

As noted in Section 2.1.1, the national science academies of the G8 countries plus

China, India and Brazil, have made the same point: “Failure to implement significant

reductions in net greenhouse gas emissions now, will make the job much harder in the

future.... We urge all nations ... to take prompt action to reduce the causes of climate

change.”

If, on the other hand, decisive action is not initiated immediately, as capital stock

turns over decisions will continue to be made to invest in infrastructure with potentially

enormous GHG emissions and operational lifetimes of decades. Abandoning such infra-

structure before the end of its normal lifetime is then very difficult as it leads to large

capital losses for investors.

It is also pertinent to recall here the argument presented in Section 2.3.2, that optimal

(cost minimizing) behaviour in light of the uncertainty in “climate sensitivity” is to pur-

sue lower concentration objectives than would be optimal if there were no uncertainty

because the risk of incurring the high costs of delayed action to correct to a lower target,

after the uncertainty is removed, outweighs the costs of early action. Or, as it was put in

the UK government study accompanying the Energy White Paper (Section 3.2.1), “‘burn

now, pay later’ is a high risk approach.”38 This only further reinforces the urgency of

initiating deep emission reductions immediately.
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4. Post-2012 GHG targets
for Canada

4.1 Why longer-term targets?

The Government of Canada recognizes that “meeting the long-term objective of the

UNFCCC will require reducing net GHG emissions to near zero,”1 as the IPCC has shown

(Section 3.1), and Environment Minister Stéphane Dion has emphasized that “deep re-

ductions in global emissions are essential.” (Section 2.1.1) The Government’s current

climate change plan, however, is focused on the Kyoto Protocol. Although the plan states

that the Government is “committed to the transformative, long-term change required to

make deep reductions in GHG emissions,”2  it proposes no targets or policy details for the

post-2012 period. As noted in Section 1, the Government has not yet made any commit-

ments regarding the far deeper reduction targets that will be needed post-2012.

There are five reasons why this is a serious problem requiring urgent attention:

• Given that successfully solving the climate change problem requires a multi-decade

effort, it is not responsible for Canada to be silent on the part it intends to play in

that effort beyond the near term.

• Without knowing where we want to be five decades from now, governments cannot

make the right policy decisions about where we need to go over the next one or

two decades. Canada cannot responsibly enter international negotiations on GHG

targets for the immediate post-2012 period without a clear idea of how such targets

fit into its longer-term strategy.

• Canada’s energy policies, which include support for rapid expansion of highly

GHG-intensive activities such as oil sands development,3 are sharply at odds with

our climate policy, which aims for reductions in absolute GHG emissions levels.

Our energy policy needs to be overhauled to make it consistent with our climate

policy, but this cannot be achieved if our climate policy is limited to the near term.

• Canadian energy producers are contemplating investments in the order of

$200 billion over the next 20 years4 in infrastructure with potentially enormous
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GHG emissions and operational lifetimes of 40 years or longer. Decisions on these

investments that are inconsistent with deep long-term GHG emission reductions

would lead either to large capital losses for investors (if such infrastructure is later

abandoned) or an inability for Canada to come even close to shouldering its

responsibility to address climate change.

• Without clarity on medium- and long-term GHG objectives, the private sector

does not have the necessary incentive to invest in the development and deployment

of the technologies needed for deep GHG reductions. As British industry leaders

wrote in May 2005 to Prime Minister Tony Blair: “Climate change policy needs to ...

create greater certainty about the long-term value of emissions reductions by setting

targets for emissions trading and other related policies beyond 2012. We believe

that in order to ensure that the long-term investments that our companies make

are consistent with a shift to a low-carbon economy, these policies should set targets

now for the year 2025.”5

It could not be clearer that Canada needs to emulate the governments that have al-

ready made post-2012 reduction commitments (Section 3.2.2). It is, therefore, very

welcome that the National Round Table on the Environment and the Economy (NRTEE)

has been mandated by the Prime Minister to provide, by April 2006,6 “advice and recom-

mendations on the development of a long-term energy and climate change strategy for

Canada,” including “options for post-2012 greenhouse gas reduction targets, including

second commitment period [i.e., immediately post-2012] and 2050–2080 in keeping with

objectives aimed at stabilizing concentrations of greenhouse gases in the atmosphere and

minimizing temperature increases.”7 For illustrative purposes, the NRTEE is undertaking

economic modelling of a reduction in Canada’s GHG emissions to 60% below the cur-

rent level by 2050.8

It is important to stress that long-term GHG targets alone are insufficient. Near- and

medium-term targets are also essential to keep the issue high on the political agenda and

to concentrate the minds of governments, corporate leaders and citizens on the urgency

of initiating deep emission reductions now.

4.2 A proposal for responsible Canadian leadership

The David Suzuki Foundation and the Pembina Institute believe that the Government of

Canada must move quickly to adopt medium- and long-term emission reduction targets

that will ensure Canada plays a responsible part in achieving deep reductions in the world’s

GHG emissions. We believe that the scale and urgency of the problem, as demonstrated
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in this paper, demand bold, imaginative leadership that takes as its starting point

the essential need to avert the human, economic and environmental catastrophe of

uncontrolled climate change.

At the same time, there is strong evidence9 that targets along the lines we are propos-

ing are technologically and economically feasible.

We propose that the Government of Canada adopt the following targets:

• a reduction in Canada’s GHG emissions to 25% below the 1990 level by 2020

• a reduction in Canada’s GHG emissions to 80% below the 1990 level by 2050

Our targets have been developed as follows:

• In light of the current scientific understanding of the impacts of climate change

(Section 2.2) and climate sensitivity (Section 2.3.2), we believe the atmospheric

GHG concentration must be stabilized at no more than 400 ppmv CO2e.10

• Emission reductions need to be realized in a context where developing countries

gradually take on more stringent targets in stages, in accordance with widely

accepted equity principles, especially polluter-pays, historical responsibility and

ability-to-pay (Section 3.2). Under these conditions, industrialized countries must

reduce emissions by 85–90% between 1990 and 2050 (Table 2).

• Given that Canada’s emissions of GHGs are, on a per-capita basis, among the

highest in the world,11 that relative to GDP they are 25% higher than for the

industrialized world as a whole,12 and that Canada is one of the world’s wealthiest

countries in terms of GDP, natural resources and technological know-how, we

believe that Canada cannot justify making emission reductions by 2050 that are

much smaller than those required by industrialized countries as a whole.

• We make some adjustment to take account of the fact Canada has faced greater

upward pressure on emissions since 1990 than many other industrialized countries

due, in part, to our relatively rapid GDP and population growth.13 This leads us to

an 80% reduction target for 2050.

• We choose a reduction target for 2020 that lies on a straight line between our Kyoto

target (2008–12; 2010 as a proxy) and the target for 2050. As explained below,

this straight line path recognizes that greater year-on-year percentage emission

reductions may be feasible at the end of the period than at the beginning.

It produces a 25% reduction target for 2020.

• We take account of strong evidence that targets along these lines are technologically

and economically feasible. This evidence is discussed in Sections 4.3.1–4.3.4 below.

Figure 8 illustrates the derivation of these targets and compares them to other possi-

ble deep emission reduction trajectories.

RECOMMENDATION >
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Canada’s GHG emissions were 24% above

the 1990 level in 2003,14 the latest year for which

data is available. If we estimate that they rose

between 2003 and 2004 at the same annual per-

centage rate as they rose, on average, between

1990 and 2003, then Canada’s emissions in 2004

were 26% above the 1990 level. This is the start-

ing point shown in Figure 8. The figure also

shows Canada’s Kyoto target to reduce emis-

sions to 6% below the 1990 level by 2008–12.

Figure 8 then shows four possible trajecto-

ries for deep emission reductions:

• The “Linear from Kyoto” trajectory is a

straight line path from our Kyoto target in

2010 to our 80% target for 2050. This is

the trajectory used to produce our proposed 25% reduction target for 2020.

Although this trajectory is a straight line in the figure, it actually implies greater

year-on-year percentage emission reductions at the end of the period than at the

beginning because the overall emissions level is falling. Thus, emissions are reduced

by 2.0% between 2010 and 2011, but by 8.5% between 2049 and 2050.

• The “Exponential from Kyoto” trajectory also links the Kyoto target in 2010 to our

80% target for 2050, but such that year-on-year percentage emission reductions stay

the same (3.8%) throughout the period. Although this may seem a reasonable

approach, we reject this trajectory as too draconian in the early years.

• The “Exponential from today” trajectory links our actual emissions in 2004 to our

80% target for 2050 such that year-on-year percentage emission reductions stay the

same (3.9%) throughout the period. This shows that using actual emissions in 2004,

rather than the Kyoto target, as a starting point makes virtually no difference to the

average year-on-year percentage emission reduction. This trajectory is also rejected

as too draconian between 2010 and 2030.

• The “Sustainability within a Generation” trajectory shows GHG emissions targets

consistent with the David Suzuki Foundation’s 2004 publication. Sustainability

within a Generation (SWAG) suggested that to achieve sustainability by 2030,

Canada’s energy use needed to be reduced by 30% between 2004 and 2020, that

Canada needed to be generating at least 25% of its electricity from low-impact

renewable sources by 2020 and that Canada’s GHG emissions needed to be reduced

by 50% between 2004 and 2030.15 The 2020 SWAG objectives are approximately

FIGURE 8.  Deep reduction trajectories for Canada’s GHG emissions.
Our proposed targets lie on the “Linear from Kyoto” trajectory.
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equivalent to a 20% GHG emission reduction between 1990 and 2020,16 and the

2030 SWAG objective is equivalent to a 37% emission reduction between 1990 and

2030. The figure shows that the targets we propose in this paper are well aligned

with Sustainability within a Generation.

Our proposed targets are also well aligned with, and fall within the ranges of, those to

which governments in other industrialized countries have committed (see Table 3).

Deep emission reduction trajectories to take Canada to an 80% emission reduction

target by 2050 could alternatively be derived using cost-minimizing economic models.

Such an exercise is unlikely to produce an interim reduction target for 2020 that differs

dramatically from our proposed 25%. However, economic modelling over a 50-year

timeframe is of questionable value since models cannot “know” the availability and costs

of technologies far in the future (see Section 4.3.2).

We assume that international trading of emission credits, as provided for by the Kyoto

Protocol, will continue after 2012. Our proposed targets are derived from an assessment

of Canada’s responsibility for contributing to deep reductions in the world’s GHG emis-

sions. Purchasing emission credits that correspond to genuine emission reductions in

other countries is one way for Canada to assume that responsibility. Our targets should

therefore apply to Canada’s emissions net of purchases or sales of emission credits.

However, it is important that:

• Canada should only purchase credits that correspond to genuine emission

reductions. Canada should not purchase, and the international GHG reduction

regime should seek to exclude,

• “hot air” credits that countries can sell only because their emission targets are

higher than their business-as-usual emissions and

• credits from business-as-usual projects that would have occurred anyway in the

absence of the crediting system.

• Canada must ensure that it is exhausting all opportunities to reduce emissions

domestically at a reasonable cost before purchasing foreign credits. This is necessary to

• maximize the co-benefits of reductions in GHGs – notably, health benefits from

reductions in regional air pollution,

• ensure Canada is taking sufficient early action to prepare its economy to prosper

under future, tighter GHG constraints and

• narrow, not widen, the differences in per capita emissions between developed and

developing countries, an objective derived from the equity principle of equal rights

to emit and enshrined in the Marrakech Accords.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○



○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

THE CASE FOR DEEP REDUCTIONS 41

The availability of international emissions trading means that there need not be

excessive concern about whether the emissions targets that Canada adopts are exactly the

right ones. Surpassing or missing targets domestically by relatively modest amounts is

“smoothed out” by emissions trading.

4.3 Objections to the proposal
and why they should be rejected

Our proposed targets are ambitious. They could hardly be otherwise, given the scale and

urgency of the problem of climate change. But they can be expected to be controversial.

The most obvious objections include the following:

• We don’t have the technology yet.

• It will cost too much.

• We’re a special case because of our energy exports.

• Canada can’t act without the US.

• We need more time because we’ve started late.

The following sections address each of these objections in turn and present argu-

ments as to why they should be rejected.

4 . 3 . 1 W E  D O N ’ T  H AV E  T H E  T E C H N O L O G Y  Y E T

In addressing this objection it may be useful to begin by recalling that about three-quar-

ters of GHG emissions come from the combustion of fossil fuels for energy (Section

2.1.1). Clearly, there are many options available for using less energy, using energy more

efficiently and producing energy without fossil fuels. For example, the International En-

ergy Agency (IEA) has projected that 32% of the world’s electricity could come from

renewable sources by 2050, and IEA staff have suggested that this figure could increase to

as much as 53% if aggressive policies to cut GHG emissions are implemented.17 The

European Renewable Energy Council, an industry association, has outlined how 82%

of the world’s electricity, and 48% of the world’s total primary energy, could come from

renewable sources by 2040.18

The IPCC, in its Third Assessment Report (2001), conducted a detailed review of the

technical and economic potential of emission reduction opportunities, taking into ac-

count normal capital stock turnover, for energy conservation and efficiency in industry,

transportation and buildings; less carbon-intensive options for energy production; and

opportunities unrelated to energy in agriculture and waste management.19 The conclu-

sion was this:
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Most model results indicate that known technological options could achieve a

broad range of atmospheric CO2 stabilization levels, such as 550 ppmv, 450 ppmv

or below20 over the next 100 years or more, but implementation would require

associated socio-economic and institutional changes.... ‘Known technological op-

tions’ refer to technologies that exist in operation or pilot plant stage today ...

It does not include any new technologies that will require drastic technological

breakthroughs. In this way it can be considered to be a conservative estimate,

considering the length of the scenario period.21

More recently, researchers at Princeton University have put forward 15 technology

options, each of which would reduce annual CO2 emissions in 2050 by 3.7 billion tonnes

(1 billion tonnes of carbon) or about 7% relative to business-as-usual levels. Only about

seven of these options, called “stabilization wedges,” would need to be implemented to be

on track to stabilize the atmospheric CO2 concentration at 500 ppmv.22 The “wedges”

cover familiar ground of energy conservation and efficiency in transportation and build-

ings, less carbon-intensive options for energy production (including underground storage

of CO2), and changes to forestry and agricultural practices. The authors reject any need

for “revolutionary” technologies over the next few decades (although they do believe that

these will be needed later):

Humanity can solve the carbon and climate problem in the first half of this cen-

tury simply by scaling up what we already know how to do.... Every one of these

options is already implemented at an industrial scale.23

The authors of the “stabilization wedges” concept cite three key “reasons for opti-

mism that global emissions in 2030 need not exceed today’s emissions”:

• “the world today has a terribly inefficient energy system;”

• GHG emissions today have zero economic cost (i.e., there is no price signal to drive them

down, although the Kyoto Protocol has now begun to change this outside the US); and

• much of the capital stock that will be in place in 2030 has not yet been built.24

In a groundbreaking study published in 2002, prominent Canadian energy expert

Ralph Torrie demonstrated the feasibility of reducing Canada’s GHG emissions to almost

50% below the 2004 level by 2030, using existing technologies and within current eco-

nomic assumptions. Annual savings to consumers were estimated at $30 billion by 2030.25

The 50% reduction target was later included in the David Suzuki Foundation’s

Sustainability within a Generation and, as shown in Section 4.2, is close to the emissions

target that this paper proposes for 2030.
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While it is possible to agree with the common assertion that “climate change is a tech-

nology problem,” the reality is that it is primarily a problem of deploying existing

technologies and only secondarily one of reducing their costs and developing new ones.

Once it is recognized that the problem is, above all, one of deployment, then solving it

becomes much more a question of political will and “who pays?” than of technology.

“Climate change is a technology problem” is not a valid excuse for delaying the initiation

of deep emission reductions.

4 . 3 . 2 I T  W I L L  C O S T  T O O  M U C H

A partial answer to this objection has already been provided in the previous section. Deep

emission reductions can be achieved by 2050 with technologies that are already being used

on an industrial or at least pilot plant scale. Clearly, they would not already be in use on those

scales if they were grossly more expensive than alternatives. In addition, if the past 50

years are any guide we should expect enormous innovation over the next 50 years, fur-

ther reducing the costs of existing GHG-reducing technologies, perhaps dramatically so.

It is also a mistake to assume GHG emissions reduction necessarily has a net cost.

While the implementation of energy conservation, efficiency and renewable energy gen-

eration may involve significant capital costs, it will reduce operating costs. Emissions

reduction can therefore translate into cost savings for energy consumers (although regu-

lated requirements, significant additional financial incentives and/or education may be

required to ensure consumers take cost-saving actions).

Economic models can be used to estimate the costs associated with deep emission

reduction scenarios. The results are far from conclusive since models cannot “know” the

availability and costs of technologies far in the future.26 However, economic modelling of

deep GHG emission reduction targets for Canada would likely provide some useful

insights. At the time of writing, both Environment Canada and the NRTEE are undertak-

ing such modelling. Earlier modelling of Canada’s Kyoto efforts showed that they could

be undertaken with little effect (slightly positive or slightly negative) on GDP.27

As might be expected, the UK government has undertaken extensive economic mod-

elling of its 60% emission reduction target (see Section 3.2.2). The modelling suggests

that in achieving the 60% target, the UK’s GDP in 2050 will be “of the order of 0.5 to 2%”

lower than in a business-as-usual scenario28 – representing, at worst, a delay in economic

growth of about one year.

Relevant illustrative results obtained with models of the world economy include the

following. The wide range of results is a consequence of variations both in the assump-

tions inherent in the models themselves and in the scenarios modelled:
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• Carbon tax levels needed to reach a stabilized atmospheric concentration of

550 ppmv (it is not clear whether this is CO2 or CO2e) by 2100 varied from $1.40

to $34 per tonne CO2 in 2020 and from $11 to $85 in 2040/2050 (in constant 2001

Canadian dollars) across eight different models.29 To place these numbers in

context, $50/tonne CO2 corresponds to 12.2¢ per litre of gasoline.30

• In modelling commissioned by the German Advisory Council on Global Change,

carbon permit prices (equivalent to carbon tax levels) needed to reach a stabilized

atmospheric concentration of 400 to 450 ppmv CO2e were about $12 to $45 per

tonne CO2 in 2020 and about $90 to $210 in 2050 (in constant 1990 Canadian

dollars). In the stabilization scenarios, the world’s GDP in 2050 was between

0.3 and 2.3% lower than in business-as-usual scenarios. As above, this represents

at worst a delay in economic growth of about one year.31

Beyond the question of impacts on the economy as a whole, particular sectors will

face genuine threats to their competitiveness if there is a sufficiently large imbalance be-

tween GHG constraints imposed on those sectors in Canada and in countries with which

those sectors are competing. Some sub-sectors of the economy (e.g., oil sands production

with no CO2 capture, coal-fired electricity with no CO2 capture) are likely simply to be

incompatible with deep emission reductions and will be eliminated. But in other cases

governments have the tools to manage unwelcome competitiveness threats, for instance

by adapting GHG emission constraints – such as mandatory sectoral targets – to sectors’

particular circumstances. This must, however, be based on defensible economic analysis

that is open to public debate, not unfounded claims and private lobbying.

It must, of course, be remembered that if insufficient action is taken to curb GHG

emissions, climate change impacts (Section 2.2) are likely to result in very large financial

costs, especially in sectors like water management, agriculture, forestry and insurance. It

is also essential to consider non-financial costs to people and ecosystems. Considering

the costs of reducing GHG emissions, but not the costs of failing to reduce GHG emis-

sions, is highly misleading.

4 . 3 . 3 W E ’ R E  A  S P E C I A L  C A S E  B E C A U S E
O F  O U R  E N E R G Y  E X P O R T S

Canada exports large amounts of oil and natural gas. Oil and gas extraction, process-

ing and transportation32 are responsible for 16% of Canada’s GHG emissions. These

emissions increased by 56% between 1990 and 2002 and are projected to increase by 99%

between 1990 and 2010,33 in large part because of increased exports from Alberta’s

oil sands. Some argue that Canada is not really responsible for the emissions from the
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production of oil and gas for export because we cannot control the market’s demand.

The logical extension of this is that Canada must adjust any long-term GHG emission

targets to account for unlimited additional emissions from rapidly expanding exports.

This argument cannot be accepted for the following reasons:

• It contravenes the polluter-pays principle, looking both narrowly at the

responsibility of the emitters and broadly at the fact oil consumption is one of the

largest causes of the climate change problem.

• Canada cannot justify abandoning responsibility for these emissions unless the

foreign buyers of the oil and gas agree to accept it instead. There is no prospect of

this ever happening, especially as 80% or more of the emissions from the lifecycle

of oil and gas come from combustion of the product and so are already the

responsibility of the buyers.

• Canadian producers could require that foreign buyers provide, as part of their

purchase, emission credits to cover the emissions from production in Canada.

Emissions trading of this kind would provide some flexibility to allow Canada to

continue these emissions while meeting deep reduction targets net of acquired

credits (see Section 4.2).

• Equivalently, Canadian producers could offset emissions from production by

purchasing emission credits from any source. This need not be prohibitively costly.

Taking the example of oil sands production, with an emissions intensity of 65 kg

CO2e per barrel,34 it would cost producers $0.98 per barrel to offset 100% of the

emissions by purchasing credits at $15/tonne CO2e (the price that the Government

of Canada has guaranteed during 2008–12) and still only $3.25 per barrel if credits

cost $50/tonne.35 At the time of writing, oil prices are in the vicinity of $70/barrel

(Canadian dollars).

4 . 3 . 4 C A N A D A  C A N ’ T  A C T  W I T H O U T  T H E  U S

Canada’s economy is strongly integrated with that of the US. Clearly, if the US took no

action to control GHG emissions, it would be difficult for Canada to pursue deep emis-

sion reductions without suffering damage to its competitiveness. However, it is a mistake

to look solely at the position of the Bush administration, which has withdrawn from the

Kyoto Protocol, and conclude that the US is taking no action. In 2002, the Pembina Insti-

tute conducted a comparison of government implementation of GHG-reducing policies

in Canada and the US, including both federal and provincial/state levels. The study found

that governments in the US had taken far more significant action to reduce GHG
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emissions than governments in Canada. In particular, state governments in the US were

far ahead of provincial governments in Canada, and there was not a single category of

measures in which Canada was ahead of the US.36

Many states continue to forge ahead with policies addressing GHG emissions.37 In

addition, there is now both in Congress and the private sector considerable interest in

and support for legislation to cap GHG emissions. Key illustrative examples of these de-

velopments include the following:

• The states of Oregon,38 Massachusetts,39 New Hampshire40 and Washington41 have

enacted regulated limits on CO2 emissions from fossil-fuelled electricity generation

beginning in 1997, 2006–08, 2006 and 2004 respectively.

• In 2003, the governors of Connecticut, Delaware, Massachusetts, New Hampshire,

New Jersey, New York, Maine, Rhode Island and Vermont formed the Regional

Greenhouse Gas Initiative to develop a regional CO2 emissions targets-and-trading

system for the electricity generation sector.42 Details of the proposed system are due

to be published in the fall of 2005.43 The system is expected to start in 2009 and

cover more than 600 facilities.44

• California has enacted regulated limits on GHG emissions from automobiles.

The limits are due to take effect in 2009 and achieve a reduction in emissions of

approximately 30% below projected 2009 levels by 2016.45

• To date, 18 states plus the District of Columbia have implemented renewable

electricity standards – also called renewable portfolio standards – that require

electric utilities to gradually increase the amount of renewable energy resources in

their electricity supplies. Combined, these standards are projected to result in the

installation of 25,550 megawatts of new renewable electricity generation capacity

by 2017.46

• In June 2005, 38 senators voted in favour of the McCain-Lieberman bill47 that seeks

to cap the GHG emissions of the electricity, manufacturing, commercial and

transportation sectors (representing 85% of national emissions) at their 2000 level

by 2010.48 While 60 senators voted to defeat the bill, the Senate approved, by a vote

of 53 to 44, a non-binding resolution49 expressing “the sense of the Senate that

Congress should enact a comprehensive and effective national program of

mandatory, market-based limits and incentives on emissions of greenhouse gases

that slow, stop, and reverse the growth of such emissions at a rate and in a manner

that (1) will not significantly harm the US economy; and (2) will encourage

comparable action by other nations that are major trading partners and key

contributors to global emissions.”
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• Major American GHG emitters Cinergy,50 Duke Energy,51 Exelon52 and PG&E,53

as well as JPMorgan Chase,54 the country’s second largest financial services group,

have all stated that they support federal regulation of CO2 emissions.

• According to a survey of 19 US utilities undertaken in early 2004, 47% of

respondents expected Congress to enact mandatory regulation of CO2 emissions

within five years and 58% expected it within ten years.55

In summary, given the significant moves towards GHG reductions in the US, Canada

does not need to delay starting to pursue a trajectory of deep GHG emission reductions

while efforts continue to bring the US formally into the international regime for GHG

reduction.

4 . 3 . 5 W E  N E E D  M O R E  T I M E  B E C A U S E
W E ’ V E  S TA R T E D  L AT E

Objections may be made to our use of Canada’s Kyoto emissions target as the starting

point for a trajectory of deep emission reductions. In the absence of strong government

policy implementation during most of the eight years that have passed since the Kyoto

conference, Canada’s emissions had risen to 24% above the 1990 level by 2003, the latest

year for which data is available (see Section 4.2). Use of a starting point 6% below the

1990 level just seven years later (in 2010) may be seen as unrealistic.

This argument cannot be accepted for the following reasons:

• Canada’s failure to take meaningful action until very recently is Canada’s

responsibility, and it is ours to remedy. Using, for example, the 2004 emissions level

as the starting point for a deep emission reduction trajectory would mean absolving

Canada, for years to come, of full responsibility for the extra emissions resulting

from our inaction between 1997 and 2005. Other countries would need to

compensate with even greater reductions. This is not defensible.

• Emissions trading provides Canada with flexibility to meet targets that are missed

through domestic reductions and flexibility to get back on track after our late start.

• Our proposed deep emission reduction trajectory does, in any case, include some

adjustment to take account of the fact Canada has faced greater upward pressure

on emissions since 1990 than many other industrialized countries because of our

relatively rapid GDP and population growth (see Section 4.2).
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5. How should Canada
approach the negotiations
on the post-2012
international regime?

How can Canada play a leading role in the long-term, global effort to cut GHG emis-

sions? Adopting responsible medium- and long-term emission reduction targets consistent

with preventing dangerous climate change is the first part of the answer. But it is also

critical for Canada to approach negotiations on the international regime for longer-term

GHG reductions with appropriate ambitions.

This is all the more important as Canada is chairing the annual session of United

Nations climate change negotiations at which the countries that have ratified the Kyoto

Protocol have agreed to “initiate the consideration of” GHG targets for the post-2012

period.1 This United Nations climate change conference, known in short as COP-11,2

takes place in Montreal between November 28 and December 9, 2005. Canada will hold

the presidency of the negotiations for approximately one year, until the next annual con-

ference.

5.1 The urgency of international agreement
on post-2012 GHG targets

Broad international agreement on coordinated action to reduce GHG emissions is essen-

tial because the global emission reductions needed are very large, and the reductions that

industrialized countries need to make are larger still. A scenario in which as many coun-

tries as possible act together to achieve such reductions, in a manner that takes reasonable

account of the legitimate concerns of all, will be far more politically and economically

feasible than a scenario in which a few act unilaterally. Scattered unilateral action will

inevitably be hindered by concerns about fairness and competitiveness, both real and

imagined.
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The Kyoto Protocol, which became international law in February 2005, currently sets

GHG targets for the period 2008–12 and only for industrialized countries. If fully imple-

mented, the protocol would reduce those countries’ emissions only by about 5% overall,

relative to the 1990 level3 – just a small first step towards the deep long-term reductions

required. Furthermore, two of the countries – the US and Australia – for which the pro-

tocol sets emissions targets have refused to ratify it, and the current US administration

has made clear that it has no intention of meeting its Kyoto target (although, as docu-

mented in Section 4.3.4, there is in considerable support in the US for capping GHG

emissions, and many state governments are taking major action).

It remains essential for the industrialized countries that have ratified the Kyoto Proto-

col, including Canada, to comply with their obligations. But it is also essential to reach

a broad international agreement that will result in much larger GHG reductions for the

period post-2012. Successful implementation of the Kyoto Protocol by the countries

that have ratified it is key to increasing the chances of achieving the necessary post-2012

agreement.

It is urgent that the international community agree on post-2012 GHG reductions for

the same reasons for which it is urgent that Canada do so (Section 4.1):

• to allow countries to be able to make the right domestic climate policy decisions now;

• to help ensure that countries’ energy policies become consistent with their climate

policies;

• to prevent the wrong investment decisions being made on infrastructure with

potentially enormous and prolonged GHG emissions; and

• to provide the necessary incentive to the private sector to invest in the development

and deployment of the technologies needed for deep GHG reductions.

An additional reason for urgency is that the Kyoto Protocol has created an interna-

tional GHG emissions trading market, commonly referred to as the “carbon market,”

which is now creating a price signal for emission reductions around the world.4 This

market is not small: at the Carbon Expo held in Cologne in May 2005, funds seeking to

purchase emission credits totalled more than $1.6 billion.5 If there is no agreement by

2008 on GHG targets for the immediate post-2012 period, the resulting uncertainty in

the value of post-2012 reductions will likely cause a collapse of the market.

The analysis cited in Section 3.3 shows that an international agreement on GHG re-

ductions post-2012 must involve major reductions by the US and place meaningful

constraints on the emissions of major developing countries, while respecting the equity

principles evoked in the UNFCCC. In 2000, the US accounted for 21% of the world’s

GHG emissions and China 15%.6 Under a business-as-usual scenario, between 2002 and

2020 CO2 emissions from energy use (accounting for the bulk of GHG emissions) are
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projected to increase by 30% in the US and by 122% in China. By 2020 the two countries’

emissions totals are projected to be almost equal and jointly make up 41% of global

emissions.7

As noted in Section 3.2, agreement on an allocation of global emission reductions

among countries is challenging because there are so many divergent views on what is a

“fair” way to share responsibility for reductions. Under the UNFCCC, almost all deci-

sions must be adopted by consensus among close to 200 countries,8 a process that is often

unwieldy. This has led to proposals that no attempt be made to reach a global agreement

and that emission reduction agreements be pieced together instead among various group-

ings of like-minded countries, outside the framework of the UNFCCC.9 However tempting

this approach may be, it seems very unlikely to succeed. Deadlocks under the UNFCCC

process result, in the most part, not from the number of countries involved, but from

conflicts between the interests of a few major countries or blocs of countries. Pursuing

agreements outside the UNFCCC will not make these conflicts disappear. Instead, they

must be resolved.

5.2 Canada’s objectives for the negotiations

5 . 2 . 1 S TA R T I N G  T H E  P R O C E S S

In September 2005, Prime Minister Paul Martin stated: “We will initiate discussions to

achieve a truly global and inclusive regime to achieve deep and genuine reductions of

greenhouse gas emissions.”10

The David Suzuki Foundation and the Pembina Institute believe that Canada’s ini-

tial objective must be to achieve agreement, during the Canadian presidency, on a

process to negotiate, by 2008, a broad international regime for post-2012 GHG reduc-

tions consistent with preventing dangerous climate change. This process must be rooted

in both the Kyoto Protocol and the UNFCCC and must not be allowed to be hindered

by any one country.

This recommendation is based on the following key considerations:

• The Kyoto Protocol requires11 participating countries to “initiate the consideration

of” GHG targets for the post-2012 period in 2005.

• Significant time is required for difficult negotiations, but a deadline is essential to

clarify expectations and focus efforts. Time is also needed for countries to ratify the

agreement on the post-2012 regime well before it starts to apply. Yet there are

compelling reasons for urgency. A negotiation process lasting three years would be

longer than the two-year process that resulted in the Kyoto Protocol.12

• It is critical to retain the Kyoto Protocol as a legal platform for the negotiations
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• because of its emphasis on mandatory emissions targets combined with emissions

trading – a proven, effective approach that must remain at the heart of the

international regime;13

• because moving away from the protocol would result in wasting years of effort that

have been devoted to elaborating its detailed operational rules since it was

negotiated in 1997; and

• because the protocol provides the legal basis and operational mechanisms of the

international carbon market.

• The current US administration has shown no interest in developing an effective

international regime for GHG reduction. This position cannot be reconciled with

the reductions needed. An attempt to accommodate it at the start of the negotiation

process can only lead to failure. Instead, the process should take careful account of

the anticipated views of a future US administration committed to effective action

on climate change, based on the considerable support for capping GHG emissions

that already exists in the US.

5 . 2 . 2 T H E  R I G H T  K I N D  O F  R E G I M E

Once the negotiation process has been agreed upon and is underway, which should be

the case early in 2006, countries will begin in earnest to develop the detailed framework

of the post-2012 regime.

The David Suzuki Foundation and the Pembina Institute urge the Government of

Canada to endorse the three-track framework that the Climate Action Network (CAN)

International proposes for the post-2012 international regime.

The CAN International framework involves three parallel tracks:14

• A Kyoto Track for industrialized countries, with legally binding absolute emissions

targets that are progressively reduced in successive time periods.15 The Kyoto Track

is needed to provide the essential driving force for the development and

deployment of the technologies needed for deep GHG reductions by the richer

countries.

• A Greening or Decarbonization Track for the majority of developing countries,

where emissions growth is slowed using instruments such as “sustainable

development policies and measures,” targets applying to specific economic sectors,

emissions intensity16 targets, and, where required, assistance by industrialized

countries. The Decarbonization Track is intended to enable developing countries to

“leapfrog” polluting technologies and follow a low GHG path to development via

rapid adoption of energy conservation, energy efficiency and low-impact

renewable energy.

< RECOMMENDATION
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• An Adaptation Track for the most vulnerable countries and regions, involving

assistance and compensation funded by industrialized countries, to deal with

unavoidable impacts of climate change.

In the immediate post-2012 period, the Kyoto Track would include the countries that

already face targets under the Kyoto Protocol, plus a relatively small number of countries

currently classified as “developing” but whose per capita emissions, cumulative historical

emissions and per capita GDP are sufficiently high. Countries would progressively move

from the Decarbonization Track to the Kyoto Track according to these same criteria, also

taking into account the progress made by existing Kyoto Track countries. Countries could

fall simultaneously under the Decarbonization and Adaptation tracks.

The CAN International three-track framework accommodates well the equity princi-

ples evoked in the UNFCCC (Section 3.2). It also resembles the “multi-stage approach”

described in Section 3.2.1. In light of the major contribution of deforestation to global

GHG emissions (Section 2.1.1), it may be necessary to implement a fourth track to

specifically curtail these emissions.17

Although the Government of Canada is not currently advocating a particular frame-

work for the post-2012 international regime, it has laid out six “elements of an effective

international approach.” These are Environmental Effectiveness, Advancing Development

Goals in a Sustainable Manner, Broad Participation, Building a Strong Global [Carbon]

Market, Realizing the Full Potential of Technology and Tackling Adaptation.18 We offer

the following initial comments in response to the Government’s discussion of these ele-

ments (with reference to numbered paragraphs in the Government’s discussion paper):

Environmental Effectiveness. The Government must recognize that keeping global warm-

ing as far below 2˚C as possible relative to the pre-industrial level is the ultimate measure

of environmental effectiveness and that limiting the atmospheric CO2 concentrations to

550 ppmv (para. 14) is therefore not sufficient (Section 2.3.2).

Broad Participation. Commitments such as technology agreements, policies and meas-

ures, or sectoral goals (paras 58–59) can complement absolute emissions targets and be

explored for use in the Decarbonization Track, but they cannot replace absolute emission

targets for countries that meet the criteria for the Kyoto Track. It is very unlikely that

commitments other than binding absolute emissions targets will deliver the necessary

emission reductions. For example, targets for global industry sectors (paras 66, 79) will

give prominence to narrow sectoral interests and focus on each sector’s self-interested

view of what is economically achievable instead of what is environmentally necessary

and objectively feasible for the economy as a whole.

Building a Strong Global Carbon Market. The Government must recognize that a

strong carbon market requires agreement to be reached by 2008 on GHG targets for the
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immediate post-2012 period. Without this, the resulting uncertainty in the value of

post-2012 reductions will likely cause the market to collapse.

Realizing the Full Potential of Technology. The Government must recognize that while it

can be said that a “technological revolution” is needed (paras 44, 76), the problem is

primarily one of deploying existing technologies and only secondarily one of reducing

their costs and developing new ones (para. 77). The need for technological innovation

must be not be used as an excuse to avoid, delay or weaken binding emissions targets –

which, if sufficiently strong, will be highly effective in driving the necessary technology

deployment and development. Driving technology deployment and development through

binding targets versus government expenditure (para. 78) is largely a question of “who

pays?” – the answer to which must be adequately informed by the polluter-pays principle

(see Section 4.3.1).

5 . 2 . 3 A V O I D I N G  PA S T  M I S TA K E S

Finally, the David Suzuki Foundation and the Pembina Institute call on the Govern-

ment of Canada to desist from seeking operational rules for the post-2012 regime that

threaten the environmental integrity of emissions targets.

In the Kyoto negotiations, Canada sought at various times, and with varying success, to:

• weaken “supplementarity” requirements to prioritize domestic emission reductions

over purchases of foreign emission credits;

• weaken provisions to ensure “additionality” i.e., the requirement that credits be

granted only for emission reduction projects that go beyond a business-as-usual

scenario;

• obtain credits for absorption of CO2 as a result of natural forest growth not

resulting from any human intervention;

• obtain special credits for export of “clean energy” to the US; and

• obtain credits for export of nuclear technology to developing countries.

Although Canada did ratify the Kyoto Protocol, these positions significantly damaged

our reputation and are not consistent with playing a responsible and leading role in the

global effort to cut GHG emissions.

With Canada presiding at the international climate change negotiations and the Gov-

ernment now clearly stating the necessity of both deep reductions in GHG emissions and

a strategy to achieve them, there could be no better moment for Canada to move to a

position of real leadership at the global level – both by adopting responsible GHG targets

consistent with preventing dangerous climate change and by approaching the negotia-

tions on the international regime for post-2012 GHG reductions with ambitions and

positions commensurate with the challenge.

< RECOMMENDATION
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targets.
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531.html (subscription required). Euros have
been converted to Canadian dollars using an
exchange rate of    1=$1.6.
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11. Article 3.9, http://unfccc.int/
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12. The negotiation process for the Kyoto Protocol
began at COP-1 in 1995 and concluded at COP-3
in 1997.

13. Parties to the UNFCCC (i.e., the countries that
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2020,” for the GHG emissions of industrialized
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14. Climate Action Network International. 2003. A
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www.climatenetwork.org/docs/CAN-
DP_Framework.pdf.
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not currently included in the Kyoto system.

16. Emissions intensity is emissions per unit of
production or GDP.

17. See, for example, http://
www.environmentaldefense.org/go/CR.

18. Environment Canada and Foreign Affairs Canada.
2005. Action on Climate Change: Considerations
for an Effective International Approach, p.7–14,
http://www.montreal2005.gc.ca/
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The Case for Deep Reductions shows that Canada – and

the world – needs to make deep, long-term greenhouse gas

emission cuts to meaningfully address climate change.

The report calls on Canada to move quickly to adopt medium-

and long-term emission reduction targets. The scale and urgency

of the problem, as demonstrated in this report, demands bold,

imaginative leadership that takes as its starting point the essential

need to avert the human, economic and environmental catastrophe

of uncontrolled climate change.
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