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T
here is now a broad scientific consensus that more than 2°C of average global warming 

above the pre-industrial level would constitute a dangerous level of climate change. The 

Intergovernmental Panel on Climate Change, the world’s leading climate science body, 

has shown that to have a chance of not exceeding the 2°C limit, industrialized countries 

need to reduce their combined emissions of greenhouse gases (GHGs) to 25–40 per cent below the 

1990 level by 2020, if they are to make a fair contribution to the necessary cuts in global emissions.

The Government of Canada’s current GHG target of 20 per cent below the 2006 level by 2020 is 

a much more modest reduction of just three percent relative to the 1990 level. However, as it is the 

government’s current commitment, it is important to understand what policies would be needed 

to achieve this target.

The Pembina Institute and the David Suzuki Foundation therefore commissioned the leading 

economic modelling firm M.K. Jaccard and Associates Inc. to conduct an in-depth study of federal 

and provincial government policies to allow Canada to meet a “2°C target” to reduce GHG emissions 

to 25 per cent below the 1990 level by 2020, based on the science outlined above, as well as the federal 

government’s current target.

The analysis shows that with strong federal and provincial government policies, Canada can meet 

the 2°C emissions target in 2020 and still have a strong growing economy, a quality of life higher 

than Canadians enjoy today, and continued steady job creation across the country.1 The analysis also 

shows that the federal government needs to implement far stronger policies than it has proposed 

to date to meet its current GHG target.

Meeting either target requires governments to put a significant price on GHG emissions (a “car-

bon price”) broadly across the economy, and to back it up with strong complementary regulations 

and public investments. In this analysis, to meet the 2°C target, a carbon price starting at $50 per 

tonne2 in 2010 needs to rise to $200 per tonne by 2020. To meet the government’s target, a carbon 

price starting at $40 per tonne in 2011 needs to rise to $100 per tonne by 2020.

Canada’s GDP is projected to grow 23 per cent between 2010 and 2020, or an average of 2.1 

per cent annually, while meeting the 2°C emissions target. By comparison, under business as usual 

Executive Summary
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conditions, Canada’s GDP is projected to grow 27 per cent between 2010 and 2020, or an average of 

2.4 per cent annually, with GHG emissions in 2020 rising to 47 per cent above the 1990 level. GDP 

growth rates vary significantly among regions, as is the case under business as usual. The urgent 

need to address the enormous GHG emissions from the coal-fired electricity and petroleum sec-

tors in Alberta and Saskatchewan accounts for reductions in the projected rates of growth in these 

provinces. Under the government’s target, Canada’s GDP is projected to grow 25 per cent between 

2010 and 2020, or an average of 2.2 per cent annually.

It is important to note that business as usual involves extraordinary costs. In his 2006 review of 

the economics of climate change, former World Bank chief economist Sir Nicholas Stern estimated 

that the “costs and risks” of uncontrolled climate change are equivalent to a loss in global GDP of 

at least 5 per cent and up to 20 per cent or more, “now and forever.”3

The total number of jobs in Canada is projected to grow 10.7 per cent between 2010 and 2020, 

with almost 1.86 million net new jobs created over this period, while meeting the 2°C emissions 

target. Under the government’s target, the total number of jobs is projected to grow 11.0 per cent 

between 2010 and 2020, with almost 1.91 million net new jobs created over this period. By com-

parison, under business as usual conditions, 1.80 million net new jobs are projected to be created 

over the same period. The robust rate of job creation when meeting the GHG reduction targets is 

a result of using carbon pricing revenue to reduce the rate of personal income tax.

The analysis shows that the most important technological approaches needed to achieve major 

reductions in Canada’s GHG emissions are

• capture and storage of carbon dioxide from the oil and gas industry and power plants

• reduction of “fugitive” emissions from the oil and gas industry and from landfills

• increased energy efficiency throughout the economy (e.g., in vehicles and buildings)

• increased production of renewable energy (e.g., wind power accounts for 18 per cent of 

electricity generated in 2020 when meeting the 2°C target)

• replacement of fossil fuels by cleaner electricity (e.g., for heating buildings).

In this study the federal government invests in substantial volumes of international emissions 

reductions to meet either of the two targets, thereby lowering the cost of meeting them. For example, 

if Canada purchased no international reductions, the carbon price would need to reach $145 per 

tonne by 2020 to meet the government’s target. It is important to recognize that genuine GHG 

reductions have the same global environmental benefit wherever they occur. It is also noteworthy 

that the U.S. is currently contemplating a massive reliance on international emission reductions 

under the American Clean Energy and Security Act of 2009 (“Waxman-Markey”), passed by the 

House of Representatives in June.

Under the carbon pricing policy modelled in this study, emitters pay for every tonne they emit, 

either by purchasing emission allowances auctioned by government in a cap-and-trade system, or 

by paying an emissions tax. Almost half of this revenue is returned to Canadians in the form of 

reductions in the rate of personal income tax. Smaller portions are used to fund public investments 

to reduce GHG emissions, to make payments to individuals to compensate regional variations in 

household energy cost increases, and to protect the international competitiveness of the most vul-

nerable manufacturing sectors. The resources available for this project unfortunately did not allow 

us to model explicit measures for low income earners, although they receive significant protection 

from the payments to individuals.
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Introduction

T
here is now a broad scientific consensus that more than 2°C of average global 

warming above the pre-industrial level would constitute a dangerous level of 

climate change. The Intergovernmental Panel on Climate Change, the world’s 

leading climate science body, has shown that to have a chance of not exceeding 

the 2°C limit, industrialized countries need to reduce their combined emissions of green-

house gases (GHGs) to 25–40 per cent below the 1990 level by 2020, if they are to make a 

fair contribution to the necessary cuts in global emissions.

In Canada, achieving emission reductions on this scale is a major national task: it 

means that a decade from now we need to be well on the way to a transformation in the 

ways we produce and use energy. It is critical that we understand the policies needed to get 

there because the business as usual scenario of uncontrolled global warming will involve 

extraordinary costs for people, the environment and the economy.

The Government of Canada’s current GHG target of 20 per cent below the 2006 level 

by 2020  is a much more modest reduction of just three percent relative to the 1990 level.4 

However, as it is the government’s current commitment, it is important to understand what 

policies would be needed to achieve this target.

The Pembina Institute and the David Suzuki Foundation therefore commissioned the 

leading economic modelling firm M.K. Jaccard and Associates Inc. (MKJA) to conduct an 

in-depth study of federal and provincial government policies to allow Canada to meet one 

of two GHG targets:

• a “2°C target” of 25 per cent below the 1990 level by 2020, based on the science 

outlined above 

• the federal government’s current target of three per cent below the 1990 level by 2020

There is now a broad 
scientific consensus 
that more than 2°C 
of average global 
warming above the 
pre-industrial level 
would constitute  
a dangerous level  
of climate change.

1
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The two packages of policies that we chose to model, one for each target, reflect the expert 

consensus that an effective and economically efficient national plan to achieve substantial 

GHG reductions must combine

• a policy that puts a significant price on GHG emissions (a “carbon price”) broadly 

across the economy  –  this can be a cap-and-trade system or an emissions tax

• complementary regulations and public investments to expand green infrastructure 

and the use of clean technology.

Our policy packages also address several commonly expressed concerns by using rev-

enue from carbon pricing to compensate disproportionate increases in household energy 

costs in targeted regions, limit inter-regional financial flows, and protect the international 

competitiveness of vulnerable manufacturing sectors. In addition, domestic action is 

complemented by significant government investments in international emission reduc-

tions to meet either target.

The study uses two economic models known as CIMS and R-GEEM. CIMS contains 

a detailed database of technologies relevant to GHG emissions, and simulates firms’ and 

individuals’ choices of technologies based on studies of real-world behaviour. CIMS has 

been widely used by the governments of Canada, Alberta and other provinces. R-GEEM is 

used to study “macroeconomic” quantities such as GDP and employment.

This summary report presents the most significant findings from the study; the full 

technical report by MKJA is available separately.5 We also published preliminary results for 

the 2°C target only in December 2008.6 The final study described here takes account of the 

extra year’s delay in initiating policies, and adds: new public investment programs; regional 

results; details of the contribution of individual policies and technologies; refinements to 

the economic models; and the federal government’s target.

Section 1 presents key projected economic effects of meeting the targets. Section 2 

describes in more detail the federal and provincial policies required to meet the targets. 

Section 3 outlines what climate science indicates is necessary in setting Canadian and 

international GHG targets.

Our policy packages 
also address 
several commonly 
expressed concerns 
by using revenue 
from carbon pricing 
to compensate 
disproportionate 
increases in 
household energy 
costs in targeted 
regions, limit inter-
regional financial 
flows, and protect 
the international 
competitiveness 
of vulnerable 
manufacturing 
sectors.
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T
he analysis by M.K. Jaccard and Associates shows that with strong federal and 

provincial government policies, Canada can meet the 2°C emissions target 

in 2020 and still have a strong growing economy, a quality of life higher than 

Canadians enjoy today, and continued steady job creation across the country.

The analysis shows that a significant price on GHG emissions applied across the entire 

economy, combined with strong complementary regulations and public investments, will 

enable Canada to reduce its net7 emissions to 25 per cent below the 1990 level by 2020. 

We assume the carbon price starts at $50 per tonne8 in 2010; it then needs to rise to $125 

per tonne by 2015 and $200 per tonne by 2020. (The anticipated carbon price also affects 

decisions taken earlier; in the analysis the price continues to rise after 2020.)

The analysis also shows that the federal government needs to implement far stronger 

policies than it has proposed to date, even to meet its current target to reduce Canada’s 

emissions to three per cent below the 1990 level by 2020. The analysis of the government’s 

target assumes complementary regulations and public investments that are, for the most 

part, equally strong as for the 2°C target. Despite this, to meet the government’s target,  

a carbon price starting at $40 per tonne in 2011 needs to rise to $67 per tonne by 2015  

and $100 per tonne by 2020. 

In this study the federal government purchases international emission reductions to 

meet both targets (see Section 1.4). If Canada purchased fewer or no international reduc-

tions, the carbon prices would need to be higher to compensate. For example, to meet the 

government’s target with no use of international reductions, the carbon price would need 

to reach $145 per tonne by 2020.

It should be noted that the starting point for the analysis is a business as usual scenario 

that is merely one plausible view of a future in which governments do not implement poli-

cies to cut emissions. If the business as usual scenario were changed, the rates of economic 

and employment growth reported below would also change, both for the business as usual 

scenario and the scenarios in which the GHG targets are met.

1. Economic Modelling Results

3
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1.1 Continued economic growth

The analysis shows that Canada’s economy is projected to continue growing steadily under 

the policies needed to meet the 2°C target. With the implementation of our policy package, 

Canada’s GDP is projected to grow 23 per cent between 2010 and 2020, or an average of 2.1 

per cent annually, while meeting the 2°C emisssions target. By comparison, under business 

as usual conditions, Canada’s GDP is projected to grow 27 per cent between 2010 and 2020, 

or an average of 2.4 per cent annually, with GHG emissions in 2020 rising to 47 per cent 

above the 1990 level. This means that when meeting the 2°C target, Canada’s economy in 

2020 is 3.2 per cent smaller than under business as usual.

It is important to reiterate that business as usual is very far from cost-free. In his 2006 

review of the economics of climate change, former World Bank chief economist Sir Nicholas 

Stern estimated that the “costs and risks” of uncontrolled climate change are equivalent to a 

loss in global GDP of at least 5 per cent and up to 20 per cent or more, “now and forever.”9 

Governments and business organizations agree that business as usual is not an option when 

it comes to GHG emissions. Even those reluctant to take action generally acknowledge that 

Canada must at least follow the U.S. on climate policy.

	 B C	 A B 	 S K 	 M B 	 O N	 Q C	 A T L 10	 CA NA D A

GDP growth 2010–20 24% 38% 16% 22% 21% 14% 30% 23%

Average GDP growth per year 2.2% 3.3% 1.5% 2.0% 1.9% 1.3% 2.7% 2.1%

GDP in 2020, relative to business –4.8% –12.1% –7.5% +2.1% 0.0% –1.3% –1.9% –3.2%
as usual

GDP results, 2°C target	

	 B C	 A B 	 S K 	 M B 	 O N	 Q C	 A T L	 CA NA D A

 $42,400 $65,200 $45,100 $42,200 $47,100 $39,500 $39,300 $45,900

GDP per capita in 2020 (2005 dollars), 2°C target	

Growth rates vary significantly among regions, as is the case under business as usual. 

The urgent need to address the enormous GHG emissions from the coal-fired electricity 

and petroleum sectors in Alberta and Saskatchewan accounts for the reductions in the  

projected rates of growth in these provinces. There is, however, continued expansion of oil 

sands operations in Alberta, but it occurs with large-scale use of carbon capture and storage. 

It should also be noted that Alberta’s per capita GDP continues to be much higher than that 

of any other region, and Saskatchewan’s per capita GDP stays close to the Canadian average.

Under the policies modelled all economic sectors experience an increase in output 

between 2005 and 2020, except for petroleum refining and natural gas extraction.

The analysis of the federal government’s target for 2020 shows that Canada’s economy 

would continue to grow only slightly more quickly than under the 2°C target. With the 

implementation of our policy package, Canada’s GDP is projected to grow 25 per cent  
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between 2010 and 2020, or an average of 2.2 per cent annually. This means that when meet-

ing the government’s target, Canada’s economy in 2020 is 1.5 per cent smaller than under 

business as usual. At the regional level, Alberta has faster growth under the government’s 

target, with more rapid oil sands development and less use of expensive carbon capture, 

relative to the 2°C target. However, petroleum refining and natural gas extraction still  

experience an absolute decline in output under the government’s target.

1.2 Continued employment growth

Substantial employment growth continues in all regions and nearly all sectors of the Cana-

dian economy under the policies needed to meet the 2°C target. With the implementation 

of our policy package, Canada’s total number of jobs is projected to grow 10.7 per cent 

between 2010 and 2020. In absolute terms, almost 1.86 million net new jobs are created 

over this period while meeting the 2°C emissions target. By comparison, under business 

as usual conditions, 1.80 million net new jobs are projected to be created between 2010 

and 2020. This means that when meeting the 2°C target, Canada’s net job creation by 2020 

is essentially the same as under business as usual. This is a result of using carbon pricing 

revenue to reduce the rate of personal income tax, which provides a boost to job creation 

(see Section 1.6).

The analysis of the federal government’s target for 2020 shows that employment would 

again grow at essentially the same rate as under business as usual. With the implementation 

of our policy package, Canada’s total number of jobs is projected to grow 11.0 per cent 

between 2010 and 2020. In absolute terms, almost 1.91 million net new jobs are created 

over this period while meeting the government’s GHG reduction target. 

	 B C	 A B 	 S K 	 M B 	 O N	 Q C	 A T L	 CA NA D A

GDP growth 2010–20 27% 44% 22% 22% 22% 15% 33% 25%

Average GDP growth per year 2.4% 3.7% 2.0% 2.0% 2.0% 1.4% 2.9% 2.2%

GDP in 2020, relative to –2.5% –8.5% −2.8% +2.1% +0.9% −0.3% −0.1% −1.5%
business as usual

GDP results, government target	

	 B C	 A B 	 S K 	 M B 	 O N	 Q C	 A T L	 CA NA D A

Increase in number  11% 6% 8% 9% 16% 7% 3% 11% 
of jobs, 2010–20

Number of net new  253,000 133,000 43,000 58,000 1,052,000 281,000 37,000 1,857,000
jobs, 2010–20

Number of jobs  +0.2% −3.1% −0.8% +1.4% +1.0% +1.0% −0.2% +0.3% 
in 2020, relative to  
business as usual 

employment results, 2°C target	
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1.3 Key emission reduction opportunities

This study reveals the key technological approaches needed to achieve major reductions in 

Canada’s GHG emissions. The most important of these are

• capture and storage of carbon dioxide from the oil and gas industry and power plants

• reduction of “fugitive” emissions from the oil and gas industry and from landfills

• increased energy efficiency throughout the economy (e.g., in vehicles and buildings)

• increased production of renewable energy (e.g., wind power accounts for 18 per cent 

of electricity generated in 2020 when meeting either of the two targets, compared to 

less than two per cent now)

• replacement of fossil fuels by cleaner electricity (e.g., for heating buildings).

In the full technical report, tables 26 and 42 show the volume of emission reductions 

obtained from each of these key technological approaches when meeting each of the two 

targets; the appendix entitled “Technology Penetration in CIMS” shows the increasing 

market shares of specific technologies like wind power, public transit or heat pumps be-

tween 2010 and 2020.

Besides the price on GHG emissions, our policy packages include a series of regulations 

in areas where overall economic costs are expected to be lower when using mandatory 

measures rather than carbon pricing alone. For instance, substantial emission reductions 

are achieved through regulations to require the capture of methane, a potent GHG, from 

landfills. In our analysis, this simple yet effective measure eliminates the vast majority of 

Canada’s landfill emissions.

Another example is tailpipe GHG regulations to accelerate the application of fuel effi-

cient vehicle technology in the cars Canadians drive. As a result, Canadians will experience 

a considerable reduction in the amount of money they spend on personal transportation. 

In this analysis, under the 2°C target, by 2020 Canadians pay $6.7 billion less each year for 

personal transportation compared to business as usual, despite fuel prices being higher 

under our policy package. Under the government’s target, the figure is $6.5 billion. (This 

is also due in part to greater use of public transit and shorter commutes.)

The complete set of regulations and public investments is outlined in Section 2. In the 

full technical report, table 54 shows the volume of emission reductions attributable to 

each individual regulation or investment when meeting each of the two emissions targets.

	 B C	 A B 	 S K 	 M B 	 O N	 Q C	 A T L	 CA NA D A

Increase in number 11% 8% 10% 9% 16% 7% 3% 11%
of jobs, 2010–20

Number of net new 264,000 163,000 49,000 58,000 1,049,000 282,000 40,000 1,906,000
jobs, 2010–20

Number of jobs +0.6% −1.7% +0.3% +1.4% +0.9% +1.0% 0.0% +0.5%
in 2020, relative to 
business as usual 

employment results, government target	

Substantial 
employment growth 
continues in all 
regions and nearly 
all sectors of the 
Canadian
economy under the 
policies needed to 
meet the 2°C target.
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1.4 International emission reduction opportunities

Investments by the federal government in emission reduction projects in less wealthy 

countries can help lower the cost of meeting a national GHG target, while simultaneously 

helping those countries address climate change. This can be done through the purchase 

of international emission credits, such as those currently available under the UN’s Clean 

Development Mechanism.

In this study the federal government purchases 80 million tonnes11 of international 

reductions annually by 2020 to meet the 2°C target. This means that Canada’s domestic 

GHG emissions are reduced to 11 per cent below the 1990 level in 2020, with international 

reductions used to achieve the remainder of the 25 per cent target. In our analysis the gov-

ernment purchases 56 million tonnes of international reductions annually by 2020 to meet 

its own current target, which means Canada’s domestic emissions are reduced to eight per 

cent above the 1990 level. Looked at another way, international reductions close one-fifth 

of the gap between business as usual and the target, for both targets.

To ensure Canada is acquiring credits that are of high environmental quality and rep-

resent real emission reductions,12 we have assumed a relatively high price for them: $75 

per tonne by 2020 for the 2°C target and $50 by 2020 for the government’s target. These 

prices are nonetheless lower than the cost of additional domestic emisssion reductions, as 

indicated by the domestic carbon price. 

The significant reliance on international reductions to meet either target by 2020 is a 

consequence of the longstanding failure by Canada to take serious action to control its 

GHG emissions since first committing to do so nearly two decades ago. However, we be-

lieve that the responsible solution is not to weaken Canada’s targets but rather to recognize 

that genuine GHG reductions have the same global environmental benefit wherever they 

occur, and that in the near term Canada can cost-effectively take responsibility for its past 

domestic failures through international investments. These investments can also create 

opportunities for Canadian exporters of clean technologies.

It is noteworthy that the U.S. is currently contemplating a massive use of international 

emission reductions to meet its GHG targets. The American Clean Energy and Security Act 

of 2009 (“Waxman-Markey”), passed by the House of Representatives in June, mandates 

the U.S. government to invest, by 2020, in a volume of emission reductions in developing 

countries equivalent to 12 per cent of U.S. emissions in 1990.13

1.5 International competitiveness

This study examined two different scenarios under which Canada could achieve either 

emissions target in 2020. In the first scenario, “OECD acts together,” Canada’s OECD trad-

ing partners implement GHG emission reduction policies at least as strong as Canada’s. 

If Canada’s major trading partners implement similar policies, their costs of production 

will change by a similar amount to Canada’s, reducing the likelihood that customers of 

Canadian goods will replace their purchases with foreign equivalents.

In the second scenario, “Canada goes further,” other OECD countries (including the 

U.S.) do implement a price on GHG emissions, but Canada’s GHG reduction policies are 

To ensure Canada 
is acquiring credits 
that are of high 
environmental quality 
and represent real 
emission reductions, 
we have assumed a 
relatively high price 
for them: $75 per 
tonne by 2020 for  
the 2°C target and  
$50 by 2020 for the 
government’s target.
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sufficiently stronger that the country can be considered to be “acting alone.” In this scen-

ario the analysis shows some shifting of GHG-intensive activities to other jurisdictions. 

However, we ensure that no manufacturing sector experiences a decline in output relative 

to 2008 levels by returning some carbon pricing revenue to producers in proportion to 

production levels. With the 2°C target, the industrial minerals and metal smelting sectors 

receive this protection; while with the government’s target only the metal smelting sector 

needs to be protected.

In both international scenarios, developing countries such as China, India and Brazil are 

assumed to have considerably less stringent GHG reduction policies than OECD countries 

between now and 2020.

It is noteworthy that the carbon prices required in our analysis to meet either the 2°C 

target or the government’s target are much higher than those currently expected in the 

U.S. The Waxman-Markey bill (see Section 1.4) is projected to generate a carbon price of 

just US$16–32 per tonne14 by 2020.15, 16 Accordingly, we have chosen to present results in 

this summary report only for the “Canada goes further” scenario. Results for “OECD acts 

together” can be found in the full technical report. The differences in results between the 

two scenarios are generally small, with the notable exception of the two manufacturing 

sectors mentioned above. Under “OECD acts together,” these sectors do not need to receive 

any carbon pricing revenue to avoid a decline in output.

Since the models we have used do not contain an explicit representation of the U.S. 

economy, the conclusions regarding trade effects should be treated with caution. How-

ever, the results in Sections 1.2 and 1.3 above do lend support to the notion that Canada 

can feasibly implement much stronger GHG reduction policies than the U.S. This study 

shows that Canada must do so whether it is aiming for the government’s target or a more 

ambitious one.

1.6 Revenue from carbon pricing

Under the carbon pricing policy modelled in this study, emitters would have to pay for 

every tonne they emit, either by purchasing emission allowances auctioned by government 

in a cap-and-trade system, or by paying an emissions tax. This would generate considerable 

government revenue. The analysis shows that the revenue from carbon pricing would be 

more than $70 billion per year by 2020 under the 2°C target, and over $45 billion per year 

by 2020 under the government’s target.

It is important to note that in our approach, almost half of this revenue is returned to 

Canadians in the form of reductions in the rate of personal income tax, which provides a 

boost to job creation and take-home pay. Smaller portions are used to fund public invest-

ments to reduce GHG emissions, to make payments to individuals to compensate regional 

variations in household energy cost increases, and to protect the international competitive-

ness of the most vulnerable manufacturing sectors (see Section 1.5).

We ensure that 
no manufacturing 
sector experiences 
a decline in output 
relative to 2008 
levels by returning 
some carbon pricing 
revenue to producers 
in proportion to 
production levels.
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	 2 °C	T A R G E T 	 G O v E R NM E NT 	
	 	 T A R G E T

Use of carbon pricing revenue, 2020 (2005 dollars)

Investments in domestic emission reductions $10.1 billion $9.4 billion

Investments in international emission reductions $6.0 billion $2.8 billion

Payments to individuals to compensate regional 
variations in household energy cost increases

$7.1 billion $4.5 billion

Payments to targeted manufacturing sectors to 
ensure there are no absolute declines in output

$1.8 billion $0.1 billion

Expenditure to maintain public services and 
government transfers to households at business as 
usual levels17

$13.7 billion $7.5 billion

Reduction in the rate of personal income tax $33.2 billion $21.2 billion

Total $71.9 billion $45.5 billion

	 B C	 A B 	 S K 	 M B 	 O N	 Q C	 A T L	 CA NA D A 18

2°C target $68  $940  $737  $42  $93  $30  $196  $191 

Government target $38  $501  $372  $22  $57  $21  $154  $109 

Payments to individuals to compensate projected increases in household 
energy costs, per person in 2020	

The payments to individuals fully compensate the projected increases in household 

energy costs relative to business as usual, which are considerably higher in regions like 

Alberta and Saskatchewan because they rely most heavily on fossil fuels. The payments also 

serve to limit the net outflows of carbon pricing revenue from those regions. Payment of a 

fixed amount per person provides compensation without diluting the incentive to conserve 

energy, and provides significant protection for low income earners.
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T
here is a strong consensus among experts that an effective and economically 

efficient national plan to achieve substantial GHG reductions must combine

• a policy that puts a significant price on GHG emissions broadly across the 

economy – this can be a cap-and-trade system or an emissions tax

• regulations and public investments in sectors where the response to the 

emissions price is hampered by market barriers or market failures, or where it is 

administratively difficult to implement emissions pricing

• measures to protect people on low incomes from increases in energy costs

• measures to protect industry sectors where a significant portion of production and 

associated emissions would otherwise relocate to countries with weaker policies.19

We believe there is also a need for

• regulations and/or public investments to stimulate more rapid emission reductions 

during the transitional period when the emissions price is rising to the necessary 

level.20

The packages of policies that we modelled were designed to meet all of these criteria. 

The resources available for this project unfortunately did not allow us to model explicit 

measures for low income earners, although they receive significant protection from the 

fixed payments to individuals to compensate household energy cost increases.

In the following table we provide a complete list of the policies modelled, with brief 

rationales for each one. Except where noted, all of the policies start in 2011. In part this 

reflects lead times for implemention, and in part the fact that the CIMS model uses fixed 

five-year periods for investments, with the next such period being 2011–2015. Carbon 

pricing is an exception: given the urgency of initiating progress towards the 2°C target, the 

carbon price is announced and immediately implemented at the beginning of 2010. For 

the government’s target, the carbon price is announced at the beginning of 2010 but only 

implemented starting in 2011.

2. Federal and provincial  
government policies required

10
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Most of these policies could be either federal or provincial. However, we believe that the 

federal government has a responsibility to take a strong lead on climate change, in which 

case most of the policies should be implemented at the federal level. For policies that fall 

under exclusive provincial jurisdiction, we believe the federal government should make 

their implementation a condition for the transfer of carbon pricing revenue to provinces.

In the full technical report, table 54 shows the volume of emission reductions attribut-

able to each individual policy when meeting the two emissions targets.2. Federal and provincial  
government policies required Policies modelled in this study

PolICy RatIonale

Carbon price: an emissions pricing 
policy (cap-and-trade system or 
emissions tax)21 covering about 80 
per cent of national emissions. in the 
case of cap-and-trade, emitters would 
have to pay for every tonne they emit, 
by purchasing emission allowances 
auctioned by government. (see “public 
investments of carbon pricing revenue” 
below for the detailed use of the 
revenue.) the stringency of the policy 
increases steadily over time and is 
announced in advance so that firms and 
households can plan ahead.

experts agree that an emissions price 
is the most important policy to achieve 
substantial ghg reductions. auctioning 
all permits reflects the polluter-pays 
principle and generates revenues 
that can be used to finance the public 
investments outlined later in this table.  
a steadily rising price allows the 
economy to adjust.

regulations:

Vehicle emission standards:
ghg emission regulations for cars 
and light trucks initially in line with 
california standards and then gradually 
tightened.

increased vehicle efficiency is hampered 
by significant market barriers. california’s 
are the strongest standards that have 
been proposed by governments in 
north america, and they have now been 
endorsed by the obama administration.

Building codes: stronger energy 
efficiency requirements in building 
codes for new houses and commercial 
buildings: new houses 50 per cent more 
energy efficient than current norms; new 
commercial buildings built to leed gold 
standard; mandatory electric heating in 
Bc, manitoba and Québec.

energy efficiency in buildings is hampered 
by significant market barriers/failures. Bc, 
manitoba and Québec produce electricity 
that is nearly emissions-free and is already 
routinely used to heat buildings using 
electric heating including the option of 
heat pumps.

Appliance efficiency standards: 
energy efficiency regulations for major 
appliances set at the level of the most 
efficient commercially available models.

appliance efficiency is hampered by 
significant market barriers.

Regulations to require 
the capture of landfill gas

these emissions are difficult to include in 
a carbon pricing policy because they are 
difficult to measure. targeted regulations 
are therefore preferred.

The federal 
government has a 
responsibility to take 
a strong lead on 
climate change, in 
which case most of 
the policies should 
be implemented at 
the federal level.



12 c l i m at e  l e a d e r s h i p,  e c o n o m i c  p r o s p e r i t y

Policies modelled in this study (continued)

PolICy RatIonale

Venting and flaring regulations:
regulations to limit unnecessary 
venting and flaring emissions from oil 
and gas production.

these emissions are difficult to include in 
a carbon pricing policy because they are 
difficult to measure. targeted regulations 
are therefore preferred.

Carbon capture requirement (2°C 
target only): requirement to capture 
and permanently store carbon dioxide 
from all new natural gas processors, 
coal-fired power plants and oil sands 
operations, starting in 2016.

in the context of an ambitious ghg 
reduction target, we consider new fossil 
fuel developments to be acceptable only 
if they use carbon capture. several years’ 
lead time is provided to allow plans for 
new facilities to be adjusted. without 
this regulation, the cost of reducing 
emissions from new oil sands facilities 
would lead to an even higher domestic 
carbon price for other sectors. 

Full cost pricing for nuclear power:
requirement that nuclear power 
producers pay the full estimated cost of 
waste management, decommissioning 
and insurance.

major costs are not currently taken into 
account in decisions to invest in nuclear 
power, leading to economic inefficiency 
in addition to serious environmental and 
security issues. this measure requires 
nuclear power to compete fairly with 
other sources of electricity.

public investments of carbon pricing revenue:

Investments in electricity transmission 
infrastructure: conversion to smart 
grids across canada, new transmission 
lines within provinces and increased 
transmission capacity between Québec 
and ontario; total investment of $14 
billion between 2010 and 2020.

although the carbon price is high 
enough to spur a massive increase in the 
deployment of low-impact renewable 
electricity production, notably wind 
power, market failures prevent adequate 
private investment in the transmission 
infrastructure needed to capture the full 
potential of these technologies.

Investments in public transit 
infrastructure: expansion of urban 
transit, mostly rail, across canada; plus 
new high speed intercity train systems 
for Québec city–windsor, edmonton–
calgary and vancouver–seattle; total 
investment of $77 billion between 2010 
and 2020. 

the level of transit investments is not 
expected to respond efficiently to 
an emissions price. more convenient 
transit services can significantly reduce 
emissions from transportation.

Government purchase of agricultural 
offsets: purchase by the federal 
government of “offset credits” 
representing emission reductions in 
the agriculture sector; the government 
pays a price per tonne equal to the 
carbon price.

agricultural emissions are administratively 
difficult to cover under a cap-and-trade 
system or emissions tax; purchase of 
credits is an alternative way to effectively 
price these emissions. purchase by 
government, not the private sector, 
prevents any weakening of the carbon 
price applying to other emissions.

For policies that 
fall under exclusive 
provincial jurisdiction, 
we believe the 
federal government 
should make their 
implementation a 
condition for the 
transfer of carbon 
pricing revenue to 
provinces.
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Policies modelled in this study (continued)

PolICy RatIonale

Investments in international emission 
reductions: investment by the federal 
government in emission reduction 
projects in less wealthy countries.22 see 
section 1.4.

carefully chosen international 
investments can have the same 
environmental benefit as domestic 
action, while being more cost-effective 
in the near term; they are also important 
in helping less wealthy countries address 
climate change.

Payments to individuals to 
compensate regional variations in 
household energy cost increases
see section 1.6.

these payments effectively remove 
regional variations in household energy 
cost increases, relative to business as 
usual, and limit net outflows of carbon 
pricing revenue in regions like alberta 
and saskatchewan that rely most heavily 
on fossil fuels.

Payments to targeted manufacturing 
sectors: payments proportional 
to production levels to ensure no 
manufacturing sector experiences 
a decline in output relative to 2008 
levels. see section 1.5.

there will be little or no environmental 
benefit if production and associated 
emissions relocate to other countries 
with weaker ghg reduction policies.

Reductions in the rate of personal 
income tax: 
recycling of the remaining carbon 
pricing revenue to reduce personal 
income taxes. see section 1.6.

this will offset the increased cost of 
pollution and stimulate job creation.

It should be noted that emission or absorption of carbon dioxide by forests has not 

been considered in this project. Reducing emissions from forests through conservation and, 

where appropriate, enhancing “sinks” (absorption of carbon dioxide from the air), could 

be important ways for Canada to reinforce its action on climate change or reduce the cost 

of meeting a given GHG target, as the potential volumes of carbon dioxide involved are 

large.23 However, the economic models we have used are not yet capable of including forests.
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T
he ultimate objective of the UN Framework Convention on Climate Change 

(UNFCCC), which has been ratified by virtually all countries in the world, is 

to “avoid dangerous anthropogenic interference with the climate system” – in 

other words, to avoid dangerous climate change. This objective should be the 

primary consideration for any country, Canada included, in setting targets for reducing 

GHG emissions.

There is now a broad consensus that more than 2°C of average global warming above the 

pre-industrial level would constitute dangerous climate change. The Bali Climate Declara-

tion by Scientists, signed in 2007 by over 200 of the world’s leading climate scientists, states 

that staying within 2°C must be “the prime goal” of the next global climate agreement.24 

The governments of all the world’s top GHG-emitting countries, including Canada, now 

“recognize the scientific view that the increase in global average temperature above pre-

industrial levels ought not to exceed 2°C.”25

Prominent U.S. climate scientist James Hansen says that global warming above this 

threshold would be “exceedingly dangerous,”26 given that the last time the world crossed 

it for a sustained period (3 million years ago), melting ice raised the sea level at least 15 

metres higher than where it is now.27 Scientists are now projecting sea levels to rise by as 

much as a metre or more this century alone if there is no action to cut GHG emissions28 – 

enough to make tens of millions of people homeless.29 Impacts like these would clearly be 

extraordinarily costly to people, the environment and the economy – but these costs are 

not included in our economic modelling results.

The Intergovernmental Panel on Climate Change (IPCC), the world’s leading climate 

science body, has shown that to have a chance of not exceeding the 2°C limit, industrial-

ized countries’ combined GHG emissions must fall to 25–40 per cent below the 1990 level 

by 2020, if they are to make a fair contribution to the necessary cuts in global emissions.30 

Although industrialized countries as a whole could, in principle, meet a target within the 

3. Climate science and  
GHG targets for Canada  
and the industrialized world

14
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25–40 per cent range even if Canada met only a weaker target, there are at least four rea-

sons why Canada’s target should be at least a 25 per cent reduction below the 1990 level:

• An analysis of various formulas for determining individual countries’ fair share of 

emission reductions shows that under most formulas, Canada’s percentage reduction 

target for 2020, relative to the 1990 level, should be close to the percentage reduction 

target for the industrialized world as a whole.31

• A formula that apportions the global emission reduction effort based on the key 

principles of countries’ financial capacity to act and their historical responsibility for 

GHG emissions indicates that Canada should reduce its net emissions by fully 50 per 

cent below the 1990 level by 2020.32

• Emission reductions by industrialized countries in the 25–40 per cent range, 

accompanied by a fair share of reductions by developing countries, correspond to 

only about a 50 per cent chance of keeping warming below 2ºC.30

• The international climate science community is now suggesting that the scale of 

emission reductions needed may have been underestimated: “Recent observations 

show that greenhouse gas emissions and many aspects of the climate are changing 

near the upper boundary of the IPCC range of projections.”33

Countries that are parties to the Kyoto Protocol, including Canada, agreed in 2007 that 

the IPCC’s range of a 25–40 per cent emission reduction by industrialized countries should 

guide the current negotiations on a new global treaty for GHG reductions post-2012,34 

which countries have agreed to finalize at the UN climate conference in Copenhagen, in 

December 2009.

Although 
industrialized 
countries as a whole 
could, in principle, 
meet a target within 
the 25–40 per cent 
range even if Canada 
met only a weaker 
target, there are at 
least four reasons 
why Canada’s target 
should be at least a 
25 per cent reduction 
below the 1990 level.



16 c l i m at e  l e a d e r s h i p,  e c o n o m i c  p r o s p e r i t y

 n o t e s

  1 It should be noted that the starting point for the analysis is a 
business as usual scenario that is merely one plausible view of 
a future in which governments do not implement policies to 
cut emissions. If the business-as-usual scenario were changed, 
the rates of economic and employment growth reported here 
would also change, both for the business as usual scenario and 
the scenarios in which the GHG targets are met.

 2 Of carbon dioxide equivalent.

 3 See the short Executive Summary, available online at  
http://www.hm-treasury.gov.uk/sternreview_summary.htm.

  4 We have used data from Environment Canada’s latest National 
Inventory Report on GHG emissions to re-express this target 
relative to the 1990 level.

  5 MKJA, Final Report – Exploration of two Canadian greenhouse 
gas emissions targets: 25% below 1990 and 20% below 2006 levels 
by 2020, October 18th, 2009 (Vancouver, BC: MKJA, 2009). 
Available online at http://climate.pembina.org.

 6 Deep Reductions, Strong Growth: An economic analysis showing 
that Canada can prosper economically while doing its share  
to prevent dangerous climate change (Drayton Valley, AB and 
Vancouver, BC: The Pembina Institute and David Suzuki  
Foundation, 2008). Available online at http://climate.pembina.
org/pub/1740.

 7 “Net” emissions are physical domestic emissions minus  
international emission credits purchased by Canada.

  8 Of carbon dioxide equivalent.

 9 See the short Executive Summary, available online at  
http://www.hm-treasury.gov.uk/sternreview_summary.htm.

10  In this and other tables, “ATL” means the four Atlantic  
provinces, plus the territories.

11  Of carbon dioxide equivalent.

12  For example, the Pembina Institute and the David Suzuki  
Foundation endorse credits from developing countries  
that are registered to the Gold Standard.  
See http://www.cdmgoldstandard.org/.

13  The bill mandates the purchase of 720 million tonnes of  
reductions in 2020 from reduced deforestation, which compares 
to U.S. emissions in 1990 of 5,975 million tonnes (see Climate 
Analysis Indicators Tool Version 6.0 (Washington, DC: 
World Resources Institute, 2009), http://cait.wri.org).  

14  Of carbon dioxide equivalent.

15  EPA Analysis of the American Clean Energy and Security Act of 
2009 (Washington, DC: U.S. Environmental Protection Agency, 
2009), 3. Available online at http://www.epa.gov/climatechange/
economics/pdfs/HR2454_Analysis.pdf.

16  Energy Market and Economic Impacts of H.R. 2454, the American 
Clean Energy and Security Act of 2009 (Washington, DC: U.S. 
Department of Energy, 2009), xi. Available online at http://
www.eia.doe.gov/oiaf/servicerpt/hr2454/pdf/sroiaf(2009)05.pdf.

17  This item compensates for lower government revenue from cor-
porate and sales taxes and royalties when meeting either target.

18  National average payment.

19  Clare Demerse and Matthew Bramley, Choosing Greenhouse 
Gas Emission Reduction Policies in Canada (Drayton Valley, AB: 
The Pembina Foundation, 2008). Available online at  
http://climate.pembina.org/pub/1720.

20  Ibid.

21  In the full technical report, the emissions pricing policy is 
referred to as a “carbon charge.”

22  In the full technical report, this is referred to as “purchases of 
international emissions permits.”

23  See Canadian Forest Service, Is Canada’s Forest a Carbon Sink or 
Source? (Ottawa, ON: Natural Resources Canada, 2007). Avail-
able online at http://warehouse.pfc.forestry.ca/HQ/27501.pdf.

24  Available online at http://www.ccrc.unsw.edu.au/news/2007/
Bali.html.

25  Declaration of the Leaders of the Major Economies Forum on 
Energy and Climate (2009). Available online at http://www.
g8italia2009.it/static/G8_Allegato/MEF_Declarationl.pdf. The 
signatories are Australia, Brazil, Canada, China, the European 
Union, France, Germany, India, Indonesia, Italy, Japan, Mexico, 
Russia, South Africa, South Korea, the U.K. and the U.S.

26  James Hansen et al., “Climate change and trace gases,” Phil. 
Trans. R. Soc. A 365: 1925 (2007). Available online at http://pubs.
giss.nasa.gov/docs/2007/2007_Hansen_etal_2.pdf.

27  Eystein Jansen et al., “Paleoclimate,” in S. Solomon et al., eds., 
Climate Change 2007: The Physical Science Basis. Contribution  
of Working Group I to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change (Cambridge, UK 
and New York, NY: Cambridge University Press, 2007), 440–442. 
Available online at http://www.ipcc.ch/pdf/assessment-report/
ar4/wg1/ar4-wg1-chapter6.pdf.

28  See, for example, Stefan Rahmstorf, “A Semi-Empirical  
Approach to Projecting Future Sea-Level Rise,” Science 315: 368 
(2007). Available online at http://www.pik-potsdam.de/~stefan/
Publications/Nature/rahmstorf_science_2007.pdf. See also W. T. 
Pfeffer et al., “Kinematic Constraints on Glacier Contributions 
to 21st-Century Sea-Level Rise,” Science 321: 1340 (2008).

29  Koko Warner et al., In Search of Shelter: Mapping the Effects of 
Climate Change on Human Migration and Displacement (CARE 
International, UN High Commissioner for Refugees and others, 
2009). Available online at http://www.care.org/getinvolved/
advocacy/pdfs/Migration_Report.pdf.

30  Sujata Gupta et al., “Policies, Instruments and Co-operative 
Arrangements,” in B. Metz et al., eds., Climate Change 2007: 
Mitigation. Contribution of Working Group III to the Fourth 
Assessment Report of the Intergovernmental Panel on Climate 
Change (Cambridge, UK and New York, NY: Cambridge 
University Press, 2007), 776. Available online at http://www.
ipcc.ch/pdf/assessment-report/ar4/wg3/ar4-wg3-chapter13.pdf. 
The IPCC’s analysis applied to stabilization of the atmospheric 
GHG concentration at 450 parts per million of CO

2
e. This 

corresponds to about a 50 per cent chance of limiting average 
global warming to 2°C relative to the pre-industrial level. See 
Bill Hare and Malte Meinshausen, “How Much Warming Are 
We Committed to and How Much Can Be Avoided?,” Climatic 
Change 75, nos. 1–2 (2006): 111. Available online at http://www.
springerlink.com/content/g5861615714m7381/fulltext.pdf.

31  M.G.J. den Elzen et al., Exploring comparable post-2012 reduction 
efforts for Annex I countries (Netherlands Environmental 
Assessment Agency, 2008), 56, 62. Available online at  
http://www.rivm.nl/bibliotheek/rapporten/500102019.pdf.

32  Tom Athanasiou et al., Canada’s Fair Share in a Climate Con-
strained World (Ottawa, ON: Climate Action Network Canada, 
2009), 5. Available online at http://www.climateactionnetwork.
ca/e/issues/climate-justice/gdr-canada-fair-share-es.pdf.

33  Synthesis Report from Climate Change: Global Risks, Challenges 
& Decisions, Copenhagen 2009, 10–12 March (Copenhagen, 
Denmark: University of Copenhagen, 2009). Available online  
at http://climatecongress.ku.dk/pdf/synthesisreport.

34  UNFCCC Secretariat, Report of the Ad Hoc Working Group 
on Further Commitments for Annex I Parties under the Kyoto 
Protocol on its resumed fourth session, held in Bali from 3 to 15 
December 2007 (FCCC/KP/AWG/2007/5), 5. Available online 
at http://unfccc.int/files/meetings/cop_13/application/pdf/
awg_work_p.pdf.

http://www.hm-treasury.gov.uk/sternreview_summary.htm
http://climate.pembina.org
http://climate.pembina.org/pub/1740
http://climate.pembina.org/pub/1740
http://www.hm-treasury.gov.uk/sternreview_summary.htm
http://www.cdmgoldstandard.org/
http://cait.wri.org
http://www.epa.gov/climatechange/economics/pdfs/HR2454_Analysis.pdf
http://www.epa.gov/climatechange/economics/pdfs/HR2454_Analysis.pdf
http://www.eia.doe.gov/oiaf/servicerpt/hr2454/pdf/sroiaf(2009)05.pdf
http://www.eia.doe.gov/oiaf/servicerpt/hr2454/pdf/sroiaf(2009)05.pdf
http://climate.pembina.org/pub/1720
http://warehouse.pfc.forestry.ca/HQ/27501.pdf
http://www.ccrc.unsw.edu.au/news/2007/Bali.html
http://www.ccrc.unsw.edu.au/news/2007/Bali.html
http://www.g8italia2009.it/static/G8_Allegato/MEF_Declarationl.pdf
http://www.g8italia2009.it/static/G8_Allegato/MEF_Declarationl.pdf
http://pubs.giss.nasa.gov/docs/2007/2007_Hansen_etal_2.pdf
http://pubs.giss.nasa.gov/docs/2007/2007_Hansen_etal_2.pdf
http://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-chapter6.pdf
http://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-chapter6.pdf
http://www.care.org/getinvolved/ advocacy/pdfs/Migration_Report.pdf
http://www.care.org/getinvolved/ advocacy/pdfs/Migration_Report.pdf
http://www.ipcc.ch/pdf/assessment-report/ar4/wg3/ar4-wg3-chapter13.pdf
http://www.ipcc.ch/pdf/assessment-report/ar4/wg3/ar4-wg3-chapter13.pdf
http://www.springerlink.com/content/g5861615714m7381/fulltext.pdf.
http://www.springerlink.com/content/g5861615714m7381/fulltext.pdf.
http://www.rivm.nl/bibliotheek/rapporten/500102019.pdf
http://www.climateactionnetwork.ca/e/issues/climate-justice/gdr-canada-fair-share-es.pdf
http://www.climateactionnetwork.ca/e/issues/climate-justice/gdr-canada-fair-share-es.pdf
http://climatecongress.ku.dk/pdf/synthesisreport
http://unfccc.int/files/meetings/cop_13/application/pdf/awg_work_p.pdf
http://unfccc.int/files/meetings/cop_13/application/pdf/awg_work_p.pdf




18 c l i m at e  l e a d e r s h i p,  e c o n o m i c  p r o s p e r i t y

219–2211 West 4th Avenue
Vancouver, BC, Canada  V6K 4S2
Tel 604.732.4228
www.davidsuzuki.org

Design by Arifin Graham, Alaris Design
Cover photos by iStock

Box 7558
Drayton Valley, AB, Canada T7A 1S7
Tel: 780.542.6272
www.pembina.org

www.davidsuzuki.org
www.pembina.org

	Contents
	Executive Summary
	Introduction
	1. Economic Modelling Results
	1.1 Continued economic growth 
	1.2 Continued employment growth 
	1.3 Key emission reduction opportunities 
	1.4 International emission reduction opportunities 
	1.5 International competitiveness 
	1.6 Revenue from carbon pricing 

	2. Federal and provincial government policies required
	3. Climate science and  GHG targets for Canada  and the industrialized world
	 Notes

