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Docket: C65807 

COURT OF APPEAL FOR ONTARIO 

IN THE MATTER OF A REFERENCE to the Court of Appeal pursuant to 
section 8 of the Courts of Justice Act, RSO 1990, c. C.34, by Order-in-Council 
1014/2018 respecting the constitutionality of the Greenhouse Gas Pollution 
Pricing Act, Part 5 of the Budget Implementation Act, 2018, No. I, SC 2018, c. 12 

AFFIDAVIT OF WARREN GOODLET 

I, Warren Goodlet, of the City of Ottawa, in the Province of Ontario, SOLEMNLY 
AFFIRM AND DECLARE THAT: 

1. I am currently the acting Director General of the Economic Analysis Directorate of 

Environment and Climate Change Canada' s Strategic Policy Branch, and as such have personal 

knowledge of the facts and matters deposed to herein, except where these are stated to be based 

upon information and belief, in which case I believe the same to be true. 

2 . I earned a Bachelor of Science degree in biological science (with minors in mathematics 

and economics) in 2001 , a Master' s degree in economics in 2002, both from the University of 

Guelph, and a Bachelor of Education from St. Thomas University in 2007. I worked for the 

Department of Finance as an economist and senior economist from 2002 to 2006, providing 

economic analyses of climate change proposals from Environment Canada and Natural 

Resources Canada, as well as proposals relating to international negotiations and adaptation. I 

returned to working for the Government of Canada in 2009, when I joined Environment Canada, 

which is now known as Environment and Climate Change Canada ("ECCC"). 

3. Since joining ECCC, I have worked as a policy analyst and manager in a number of 

areas dealing with greenhouse gas ("GHG") emissions, including work in developing regulatory 

policy options for the oil and gas, and coal-fired electricity sectors, as well as in the Deputy 

Minister' s office. I joined the Economic Analysis Directorate in 2015 as acting Director of the 

Current Analysis and Economic Research Division, and became the Director of that Division 

on a permanent basis in 2016. I began working as the acting Director General of the Economic 

Analysis Directorate in 2018. 
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The Economic Analysis Directorate 

4. As the acting Director General of the Economic Analysis Directorate, I am responsible 

for the work of four divisions which conduct economic analysis and create, develop, and 

modernize economic models and modelling tools to analyze and evaluate the economic and 

environmental impacts of ECCC's current and proposed policies. Three of those divisions -

the Current Analysis and Economic Research Division, the Model Development and 

Quantitative Research Division, and the Analysis and Modelling Division - were particularly 

involved in the analysis of the economic and environmental impacts of pricing carbon pollution 

prior to the Vancouver Declaration, in the lead-up to the adoption of the Pan-Canadian 

Framework on Clean Growth and Climate Change, in Canada's reporting under the United 

Nations Framework Convention on Climate Change ("UNFCCC'), and in the lead-up to the 

introduction of the Greenhouse Gas Pollution Pricing Act. 

5. The Current Analysis and Economic Research Division ("CAER") is responsible for 

qualitative and quantitative analysis of sectors, industries, and facilities to evaluate the effects 

of environmental regulation, including carbon pricing, on Canadian economic competitiveness. 

CAER also leads ECCC's work on valuing the costs of GHG emissions through measures of 

the global social cost (i.e. the cost to society) of GHG emissions, as well as leading ECCC's 

academic engagement in the area of environmental economics. Currently, CAER is supporting 

the development of the specific output-based emissions standards for the output-based pricing 

system ("OBPS") under Part 2 of the Greenhouse Gas Pollution Pricing Act. Specifically, 

CAER is performing economic analysis examine the proposed output-based emissions 

standards for various economic sectors to minimize competitiveness impacts and carbon 

leakage under the OBPS. I have been informed by counsel for Canada that the concept of 

carbon leakage will be explained in the Affidavit of Mr. John Moffet. 

6. The Model Development and Quantitative Research Division is responsible for the 

development and modernization of a suite of quantitative analytical modelling tools, including 

ECCC's tools for macroeconomic modelling. Those tools include models to assess GHG 

emissions trends, mitigation activities (both Canadian and international), and their potential 

economic impacts on multiple regions and sectors within Canada. 
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7. The Analysis and Modelling Division is charged with the development of Canada' s 

annual emissions projections and GHG reference cases. The Analysis and Modelling Division 

develops those projections using the Energy, Emissions, and Economy Model for Canada 

("E3MC"), which incorporates a model of Canada's energy supply and demand structure, called 

Energy 2020, and a macroeconomic model of the Canadian economy, called The Infometrica 

Model, based on current emissions information, as well as provincial and federal emissions

reduction policies, and analyzes the potential effects of those proposed policies. 

Forecasting the impacts of pricing carbon pollution 

ECCC's Models 

8. The models with which my group works are used to perform quantitative analyses of 

alternative policy scenarios to identify the need for and the impact of changes in ECCC policy. 

In order to support policy decisions around the use of carbon pollution pricing and the ongoing 

design of the federal carbon pollution pricing system, we thoroughly examined carbon pricing 

policies by modelling a series of approaches, including the effects of a carbon price or levy, an 

output-based pricing system, and cap-and-trade measures. In so doing, we examined the effects 

of various policies by modelling the GHG emission reductions they would achieve, their costs 

to households, consumers and industry, as well as their impacts upon Canadian industrial 

competitiveness. 

9. Our main model for forecasting GHG emissions is E3MC. As discussed above, E3MC 

has two components: Energy 2020, which incorporates Canada's energy supply and demand 

structure, and The Infometrica Model, which reflects the dimensions of the Canadian economy. 

Instead of examining just the forms of energy purchased by consumers, industry, and 

government, the model ties the energy to its end use. For example, gasoline is not generally 

purchased for its own sake, but is used for transportation, and accordingly, demand for gasoline 

is driven by the interaction between the efficiency and cost of the vehicles that consume it, the 

cost of gasoline, and how much those vehicles are used for transportation. The E3MC model 

determines energy price and demand by simulating energy producers' and consumers' discrete 

choices to purchase equipment based on a comparison between the cost of the equipment and 
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its efficiency. The E3MC model also assumes that the equipment that can be purchased will 

improve in efficiency over time, at a rate based on the available literature. Among other 

macroeconomic information, the E3MC model provides forecasts of GHG emissions and 

energy demand, which are used both in Canada' s reporting and in modelling the effects of 

carbon pricing policies. 

10. Our primary model for assessing the effects on the Canadian economy and Canadian 

GHG emissions of alternative carbon pricing policies is a computable gener~l equilibrium 

("COE") model called EC-Pro. EC-Pro incorporates both provincial and federal carbon pricing 

policies. 

11 . CGE models like EC-Pro simulate whole economies based on supply, demand, and 

pricing within a series of markets, and are used to forecast the effects of changes in policy (or 

other external factors). They are based on detailed input-output tables for industrial sectors, 

households, and government, showing goods and services necessary to produce that sector's 

output, with each sector's output linked to the inputs of the industries, households, or 

governments that consume the products of the industry in question. Because of those linkages, 

changes in input prices propagate through the remainder of the model, until the supplies and 

demands for each of those industries reach an equilibrium price. While many of the results 

produced by CGE models are intuitively predictable, the dense interconnections between 

sectors of the economy mean that small changes to an input price or provincial policies can 

have substantial effects which ripple through the remainder of the economy. 

12. Our COE model, EC-Pro, is built based on the detailed supply use tables compiled by 

Statistics Canada, which set out each of the inputs required for particular industries and their 

corresponding outputs. Further, the emissions from each industry are overlaid upon the supply 

use tables, to give a full correspondence of energy, emissions, and economic value. The model 

is iteratively calibrated by simulating each year forward from the base year of the supply tables 

and comparing the results to historical emissions and economic data, as well as the projections 

from the E3MC model. 
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13. The EC-Pro model allows us to explore the effects of pricing mechanisms on GHG 

emissions. Based on the effects of price on supply and demand throughout the economy as a 

whole, our forecasts accord with the intuitive expectation that price affects behavior: as the 

price for GHG emissions increases, GHG emissions themselves decrease. 

Modelling for the Carbon Pricing Mechanisms Working Group 

14. Following the meetings which resulted in the Vancouver Declaration, my group was 

actively involved in assisting the Working Group on Carbon Pricing Mechanisms (the 

"Working Group"), using our EC-Pro model to project the economic and GHG emissions 

impacts of the emissions-reduction methods and targets contemplated by the Working Group. 

The results of a series of scenarios analyzed using the EC-Pro model formed the basis of Part 4 

of the Working Group on Carbon Pricing Mechanisms Final Report, which explicitly examines 

the economic and emissions impacts that additional carbon pricing could have in Canada. I 

have been informed by counsel for Canada that a copy of the Final Report will be attached as 

an Exhibit to the Affidavit of Mr. John Moffet. 

15. To assist the Working Group' s deliberations, my group projected Canada's GHG 

emissions through 2030 under a variety of scenarios, using the EC-Pro and E3MC models. 

Baseline GHG emissions were projected using E3MC, reflecting the carbon pricing policies in 

place or sufficiently well-defined and planned to be included within the model when the 

Working Group began its work. The baseline reflected Canada's likely GHG emissions through 

2030, based on the measures then in place and without additional GHG emissions mitigation 

measures. This initial reference case was in line with the information Canada provided in its 

211
d Biennial Report under the UNFCCC in 2016. The baseline projections provided to the 

Working Group of Canada's likely GHG emissions through 2030, by province or territory, 

were: 

Reference Baseline Emissions (in megatonnes ("Mt")) 

2017 2020 2025 2030 

Alberta 291.3 297.0 302.9 320.0 

BC 67.7 71.8 80.4 82.8 

Manitoba 21.S 22.0 22.9 23.7 
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New Brunswick 16.7 16.9 16.8 16.5 

Newfoundland & Labrador 9.0 9.3 9.9 7.8 

Nova Scotia 16.9 15.2 14.7 13.6 

Northwest Territories 1.7 1.8 2.0 2.1 

Nunavut 0.3 0.3 0.4 0.4 

Ontario 168.9 170.5 176.5 181.4 

Prince Edward Island 1.9 1.9 1.9 1.9 

Quebec 83.9 84.7 87.4 90.3 

Saskatchewan 75.0 75.3 75.8 73.2 

Yukon 0.5 0.6 0.7 0.7 

All of Canada 755.2 767.4 792.2 814.6 

16. Each of the amounts in the above table are expressed as carbon dioxide (C02) equivalent 

(C02e) emissions, which reflects the amount of C02 that would have the same effect on the 

Earth's average temperature as the actual GHGs emitted. I have been informed by counsel for 

Canada that the concept of C02e will be further explained in the affidavit of John Moffet. 

17. The impacts of three carbon pricing scenarios were then projected for the Working 

Group using EC-Pro. The specific scenarios modelled for the Working Group used prices of: 

1. $15 per tonne of C02e emissions in 2018, rising to $30 by 2030; 

11. $30 per tonne ofC02e emissions in 2018, rising to $40 by 2030; and 

m. $30 per tonne of C02e emissions in 2018, rising to $90 by 2030. 

18. Those scenarios are discussed at pages 21 through 26 of the Final Report (an Exhibit to 

the Affidavit of Mr. John Moffet). Each of these pricing scenarios is different from the final 

design of GHG pollution pricing adopted under the Greenhouse Gas Pollution Pricing Act, and 

they do not include an OBPS. In addition, the scenarios reported in the Final Report do not 

account for the carbon pricing policies which were subsequently adopted by Alberta, nor the 

effects of Ontario and Quebec joining the cap-and-trade program under the Western Climate 

Initiative ("WCI"). The three scenarios modelled for the Working Group estimated annual 

GHG emissions reductions from the baseline scenario by 38 to 95 Mt of C02e. 
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19. Working with the Department of Finance, my group also estimated the economic 

impacts of those three pricing scenarios for the Working Group. As set out at page 26 of the 

Final Report, the estimated reduction in GDP by 2030 averaged approximately 0.02% annually 

(0.28% in total) for the scenario with the lowest carbon prices, and approximately 0.08% 

annually (0.93% in total) for the scenario with the highest carbon prices. 

20. The pricing model introduced in the Greenhouse Gas Pollution Pricing Act differs from 

the pricing scenarios studied by the Working Group. Instead of simply implementing a charge 

per tonne of C02e emissions, the Greenhouse Gas Pollution Pricing Act contains both a fuel 

charge based on a carbon price of $20 per tonne of C02e emissions for 2019, rising to $50 per 

tonne for 2022 and following years, as well as an OBPS for emissions-intensive and trade

exposed industries based on the same pricing trajectory as the fuel charge. Accordingly, while 

the modelling done for the Working Group is instructive, it does not predict the results under 

the Greenhouse Gas Pollution Pricing Act. 

Modelling for UNFCCC Reporting 

21. Since the Working Group's work concluded, Canada's GHG emissions projections have 

been updated annually on the basis of new emissions data, updated economic and demographic 

forecasts, and further federal and provincial policy changes affecting emissions. Using E3MC, 

my group models those policy changes and combines the results with updated emissions data 

to create a new baseline. In 2017, these policy changes included a number of provincial 

measures in Alberta, Ontario and Quebec joining the WCI cap-and-trade regime, as well as 

further measures by Canada to increase equipment efficiency. 

22. The results of that modelling were used in meeting Canada' s reporting requirements 

under the UNFCCC, and were included in chapter 5 of Canada's 7th National Communication 

and 3rd Biennial Report (the "7th National Communication"). The E3MC model was updated 

to project two GHG emissions scenarios, both of which were included in chapter 5 of the 7th 

National Communication: a "with measures" scenario, and a "with additional measures" 

scenario. A copy of chapter 5 of Canada's 7th National Communication is attached as Exhibit 

"A" to my affidavit. 
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23. Based on those policies and updated emissions information, the "with measures" 

scenario set out in the 7'" National Communication projected that Canada's GHG emissions in 

2030 would be 722 megatonnes of C02e. That projection - which is 93 megatonnes of C02e 

less per year by 2030 than the initial baseline projection used by the Working Group-does not 

include carbon pricing resulting from the federal backstop under the Greenhouse Gas Pollution 

Pricing Act. 

24. Canada' s "with additional measures" scenario includes projections of the additional 

GHG emissions reductions resulting from the fuel charge portion of the Greenhouse Gas 

Pollution Pricing Act and other additional policies set out on page 166 of chapter 5 of the 7'" 
National Communication. The total impact of those additional measures, as set out on page 

153 of chapter 5 of the 7'" National Communication, was estimated to provide additional GH G 

emissions reductions of 139 megatonnes of C02e in 2030. 

Subsequent Modelling 

25. Early in 2018, the Model Development and Quantitative Research Division prepared 

further estimates of the economic effects and emission reductions under the Greenhouse Gas 

Pollution Pricing Act for ECCC' s Environmental Protection Branch. I am informed by Nick 

Macaluso, Director of the Model Development and Quantitative Research Division, and do 

verily believe, that he and his Division generated forecasts of Canada' s GDP through 2022 both 

with and without the federal carbon pricing backstop under the Greenhouse Gas Pollution 

Pricing Act. Those forecasts were generated using the EC-Pro model and information from the 

Department of Finance, including Canada' s actual 2017 GDP of$ l .855 trillion (in 2007 dollars, 

the base year for inflation-adjusted economic parameters provided by Statistics Canada). They 

projected that, as of2022, Canada's GDP without the federal carbon pricing backstop would be 

$2.028 trillion (in 2007 dollars), and that with the federal carbon pricing backstop, Canada' s 

GDP in 2022 would be $2.026 trillion - a 0.1 % reduction in GDP growth. The following graph 

was produced by ECCC based on their analysis: 
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Projected real GDP in Canada with and without carbon pricing• 

$2007 trillions 

2.10 

Range of uncertainty 

- Projected GDP with carbon pricing 

2.05 
- Projected GDP 

2.00 

1.95 

1.90 

1.85 

2017 2018 2019 2020 2021 2022 

•Assumes the federal system is applied in the nine jurisdictions that do not currently have pricing systems in place, and also that 
existing pricing systems continue to meet the federal standard. 
•Does not include the economic benefits of how governments choose to return carbon pricing revenue into the economy. 

26. That graph was incorporated in a document published by ECCC in April 2018, titled 

Estimated Results of the Federal Carbon Pollution Pricing System ("Estimated Results"). I 

have been informed by counsel for Canada that Estimated Results will be attached as an Exhibit 

to the Affidavit of John Moffet. 

27. Using EC-Pro, the Model Development and Quantitative Research Division has 

continued to prepare and update projections of the effects on Canada's GHG emissions of the 

carbon pricing scheme set out in the Greenhouse Gas Pollution Pricing Act, incorporating both 

the fuel charge and the OBPS. A series of those projections were shared in meetings with 

ECCC's provincial counterparts to assi~t in the development of provincial carbon pricing 

systems. I am informed by Nick Macaluso and do verily believe that ECCC officials attempted 

to schedule meetings to discuss projections and impacts of climate mitigation policies with 

officials from Ontario last year, but received no response. 
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28. My team has continued to update the projections as details of provincial systems became 

available, and as the design of the federal system progressed. Significantly, we updated the 

projections after the July 2018 announcement by the Government of Ontario that it would be 

withdrawing from the WCI and terminating its cap and trade system. Our updates also 

accounted for decisions by the Government of Canada on where Part 1 and Part 2 of the 

Greenhouse Gas Pollution Pricing Act will apply, to incorporate the current iteration of the 

emissions limits under consideration for the federal OBPS, and to incorporate both feedback 

received from the provinces with respect to our modelling and changes to provincial systems. 

29. The changes to Ontario policy have had a substantial impact on the effects of carbon 

pricing policies on Canada's GHG emissions. As of the most recent update of ECCC's 

projections, Ontario ' s change in provincial emissions targets and withdrawal from the WCI are 

forecast to result in an additional 30 Mt ofC02e ofGHG emissions per year in 2030, even when 

the federal backstop is applied. Broadly speaking, that change is based on the decrease in the 

total number of emissions credits that Ontario entities were projected to purchase from 

California, as well as indirect increases on emissions in other provinces related to changes in 

Ontario's forecast economic activity. Ontario's provincially-set emissions target had 

previously been a reduction of 37% below its 1990 emissions of 179 Mt; Ontario's new target 

is 30% below 2005 emissions of205 Mt. 

30. ECCC's most recent projections included both a reference case (based on policies 

implemented by Canada and the provinces and with sufficient detail to be modelled as of 

September 2018) and an additional measures case (based on announced policies that were not 

yet in place in September 2018). ECCC's additional measures case includes the application of 

the federal backstop, the federal Clean Fuel Standard, and other complementary federal 

measures. 

31 . Under the federal and provincial policies that were in place in September 2018 (not 

including the federal backstop, as it did not then apply in any provinces), emissions from 

Ontario are projected to only decrease by 1 Mt C02e-from 161 Mt to 160 Mt- between 2016 

and 2030. By contrast, under the additional measures case, including the application of the 
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federal backstop, ECCC predicts that Ontario's annual emissions would decrease by 18 Mt, to 

143 Mt in 2030. 

32. Although Ontario has set out a number of proposed policies since withdrawing from the 

WCI and terminating its cap and trade system, those policies are not detailed enough to allow 

ECCC to model their effects, if any, on GHG emissions. Specifically, of the policies that the 

government of Ontario has stated will allow them to meet their target (beginning at pages 23-

24 of Preserving and Protecting our Environment for Future Generations: A Made-in-Ontario 

Environment Plan, which I have been informed by counsel for Canada is found at pages 35-36 

of Volume 1 of the Record of the Attorney General of Ontario), Ontario has not provided ECCC 

with sufficient information to model the effects of: 

I. the uptake of Low Carbon Vehicles; 

11. Industry Performance Standards (which appear to implement an output

based pricing system allowing for discretionary exemptions of entire 

industries); 

nI. Ontario's Clean Fuels proposal (as opposed to Canada' s Clean Fuel 

Standard); 

iv. Natural Gas Conservation; 

v. The Ontario Carbon Trust; 

VI. Innovation; or 

v1I. Other Policies. 

DECLARED UNDER OATH 
BEFORE ME at the City of 
Gatineau, in the ProJ!f:l of 
QuOb;:;,~fi'Y- , 2019. 

~_J 

) 
) 
) 
) 
) 
) We~ j)f Jdj 

Warren Goodlet~~ 
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This is Exhibit A ref erred to in the 

affidavit of Warren Goodlet 

affirmed before me on January 29, 2019 

Commissioner for Oaths for Quebec 
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CHAPTER 5

Projections and the Total Effect of 
Policies and Measures

5IJT�DIBQUFS�QSPWJEFT�QSPKFDUJPOT�PG�HSFFOIPVTF�HBT�	()(
�FNJTTJPOT�UISPVHI������BMJHOFE�
UP�$BOBEBnT�IJTUPSJDBM�FNJTTJPOT�GSPN������UP������BT�QSFTFOUFE�JO�$BOBEBnT������National 

Inventory Report 	/*3
�BOE�JO�UIJT�SFQPSU�JO�$IBQUFS����$BOBEBnT�(SFFOIPVTF�(BT�*OWFOUPSZ��
5IF�QSPKFDUJPOT�BSF�QSFTFOUFE�CZ�HBT�BOE�CZ�TFDUPS�BT�XFMM�BT�TFMFDUFE�TVCTFDUPST��5IJT�DIBQUFS�
QSFTFOUT�EFUBJMFE�QSPKFDUJPOT�BDDPSEJOH�UP�$BOBEBnT�FDPOPNJD�TFDUPS�DBUFHPSJFT�BMJHOFE�XJUI�UIF�
QSFTFOUBUJPO�PG�QPMJDJFT�BOE�NFBTVSFT�JO�$IBQUFS����1PMJDJFT�BOE�.FBTVSFT��"�TIPSU�QSFTFOUBUJPO�
PG�QSPKFDUFE�FNJTTJPOT�CZ�*OUFSHPWFSONFOUBM�1BOFM�PO�$MJNBUF�$IBOHF�	*1$$
�TFDUPS�DBUFHPSJFT�
JT�BMTP�QSPWJEFE��"�EFTDSJQUJPO�PG�UIF�SFMBUJPOTIJQ�CFUXFFO�$BOBEBnT�FDPOPNJD�TFDUPST�BOE�
*1$$�TFDUPST�DBO�CF�GPVOE�JO�$IBQUFS����$BOBEBnT�()(�JOWFOUPSZ�JT�BWBJMBCMF�CPUI�POMJOF�
on the (PWFSONFOU�PG�$BOBEB�XFCTJUF as well as on the (PWFSONFOU�PG�$BOBEB�0QFO�%BUB�
1PSUBM�XFCTJUF.

6OEFS�UIF�1BSJT�"HSFFNFOU�$BOBEB�IBT�GPSNBMMZ�DPNNJUUFE�UP�BDIJFWJOH�BO�FDPOPNZ�XJEF�
UBSHFU�UP�SFEVDF�()(�FNJTTJPOT�CZ�����CFMPX������MFWFMT�CZ������BOE�VOEFS�UIF�$PQFOIBHFO�
"DDPSE�$BOBEB�DPNNJUUFE�UP�SFEVDJOH�()(�FNJTTJPOT�CZ�����CFMPX������MFWFMT�CZ�������5IF�
(PWFSONFOU�PG�$BOBEB�JO�DMPTF�DPMMBCPSBUJPO�XJUI�QSPWJODFT�BOE�UFSSJUPSJFT�IBT�FTUBCMJTIFE�UIF�
1BO�$BOBEJBO�'SBNFXPSL�PO�$MFBO�(SPXUI�BOE�$MJNBUF�$IBOHF�	1BO�$BOBEJBO�'SBNFXPSL
��
"T�EFTDSJCFE�JO�GVSUIFS�EFUBJM�JO�$IBQUFS���UIJT�JT�B�GFEFSBM�QSPWJODJBM�BOE�UFSSJUPSJBM�QMBO�UP�
HSPX�UIF�$BOBEJBO�FDPOPNZ�SFEVDF�()(�FNJTTJPOT�BOE�IFMQ�$BOBEJBO�DPNNVOJUJFT�BEBQU�UP�B�
changing climate. 

1SPKFDUJPOT�QSFTFOUFE�JO�UIJT�SFQPSU�SFQSFTFOU�CPUI�B�oXJUI�NFBTVSFTp�TDFOBSJP�BOE�B�oXJUI�
BEEJUJPOBM�NFBTVSFTp�TDFOBSJP�a 

a The policies and measures modeled in each of these scenarios are listed in Table 5A.9 in Annex 1 of this chapter, 

and several are described in more detail in Chapter 4: Policies and Measures. It should be noted that the sum of 

emission reductions associated with individual policies and measures—as summarized in Table 1, Chapter 4: Policies 

and Measures of the National Communication—will not be equivalent to the overall projected emission reductions 

of policies and measures in this chapter due to the interaction effects between measures and different modeling 

approaches.
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5IF�oXJUI�NFBTVSFTp�TDFOBSJP�PVUMJOFE�JO�4FDUJPO�����
JODMVEFT�BDUJPOT�UBLFO�CZ�HPWFSONFOUT�DPOTVNFST�BOE�
CVTJOFTTFT�QVU�JO�QMBDF�PWFS�UIF�MBTU�UXP�ZFBST�VQ�UP�
4FQUFNCFS������	TFF�4FDUJPO�������GPS�NPSF�EFUBJMT
��
5IJT�TDFOBSJP�EPFT�OPU�BDDPVOU�GPS�BMM�NFBTVSFT�PG�UIF�
1BO�$BOBEJBO�'SBNFXPSL�BT�B�OVNCFS�PG�UIFN�BSF�TUJMM�
under development. 

Taking into consideration all climate change policies 

BOE�NFBTVSFT�UIBU�IBWF�CFFO�BOOPVODFE�JO�$BOBEB�
BOE�GPS�XIJDI�FOPVHI�JOGPSNBUJPO�JT�BWBJMBCMF�B�oXJUI�
BEEJUJPOBM�NFBTVSFT�TDFOBSJPp�IBT�BMTP�CFFO�EFWFMPQFE��
"T�EFTDSJCFE�JO�4FDUJPO�����UIF�oXJUI�BEEJUJPOBM�
NFBTVSFTp�TDFOBSJP�BDDPVOUT�GPS�UIPTF�BEEJUJPOBM�QPMJDJFT�
BOE�NFBTVSFT�UIBU�BSF�VOEFS�EFWFMPQNFOU�CVU�IBWF�
OPU�ZFU�CFFO�GVMMZ�JNQMFNFOUFE�TPNF�PG�XIJDI�XFSF�
BOOPVODFE�BT�QBSU�PG�UIF�1BO�$BOBEJBO�'SBNFXPSL�
	F�H��QBO�$BOBEJBO�DBSCPO�QSJDJOH
��5IJT�TDFOBSJP�JT�
QSPWJEFE�GPS�UIF�QVSQPTFT�PG�QSFTFOUJOH�QSPHSFTT�UP�
$BOBEBnT������UBSHFU�BOE�UP�CFUUFS�EFNPOTUSBUF�UIF�
FYQFDUFE�JNQBDU�PG�UIF�1BO�$BOBEJBO�'SBNFXPSL��

6OEFS�UIJT�TDFOBSJP�FNJTTJPOT�JO������XPVME�CF�
����.U�B�����.U�EFDMJOF�GSPN�QSPKFDUJPOT�JODMVEFE�JO�
UIF�oXJUI�NFBTVSFTp�TDFOBSJP�JO�UIF�2nd Biennial Report 

	#3�
��5IJT�EFDMJOF�FRVJWBMFOU�UP�BQQSPYJNBUFMZ�B�UIJSE�
PG�$BOBEBnT�FNJTTJPOT�JO������JT�XJEFTQSFBE�BDSPTT�BMM�
FDPOPNJD�TFDUPST�SFáFDUJOH�UIF�CSFBEUI�BOE�UIF�EFQUI�
PG�UIF�1BO�$BOBEJBO�'SBNFXPSL��

'JHVSF�����TIPXT�UIF�oXJUI�NFBTVSFTp�BOE�oXJUI�
BEEJUJPOBM�NFBTVSFTp�QSPKFDUJPOT�BT�XFMM�BT�UIF�
QSPKFDUJPOT�QSFTFOUFE�JO�$BOBEBnT�#3���(PJOH�GPSXBSE�
JU�JT�FYQFDUFE�UIBU�GVSUIFS�QSPHSFTT�XJMM�UBLF�QMBDF�
FTQFDJBMMZ�BT�DVSSFOU�FTUJNBUFT�EP�OPU�JODMVEF�UIF�GVMM�
SFEVDUJPOT�GSPN�JOWFTUNFOU�JO�QVCMJD�USBOTJU�DMFBO�
UFDIOPMPHZ�BOE�JOOPWBUJPO��1PUFOUJBM�JODSFBTFT�JO�TUPSFE�
DBSCPO�	DBSCPO�TFRVFTUSBUJPO
�JO�GPSFTUT�TPJMT�BOE�
XFUMBOET�XJMM�BMTP�DPOUSJCVUF�UP�SFEVDUJPOT�XIJDI�GPS�B�
DPVOUSZ�TVDI�BT�$BOBEB�DPVME�BMTP�QMBZ�BO�JNQPSUBOU�
role in achieving the 2030 target. 
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*These scenarios are the "with measures" scenarios as defined by the UNFCCC. 

December 2017 

Projections*: 

722 Mt 

December 2017 

Projections (With 

specific measures 

from Canada's 

clean growth and 

climate plan): 

583 Mt 

Canada's Target:  

517 Mt 

February 2016 

Projections*: 

815 Mt 

Canada is committed to meeting its 2030 target. To do so, Canada 

is investing in public transit, clean technology, and innovation, and 

working with provinces and territories to develop further 

measures. We also expect additional reductions from increases in 

carbon sequestered in forests, soils, and wetlands. 

Figure 5.1: Scenarios of Canadian Emissions to 2020 and 2030 (Mt CO
2
 eq) (Excluding Land Use, Land-Use Change 

and Forestry)
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.PSFPWFS�UIFTF�QSPKFDUFE�FNJTTJPO�SFEVDUJPOT�EP�OPU�
BDDPVOU�GPS�BEEJUJPOBM�NJUJHBUJPO�NFBTVSFT�UIBU�DPVME�CF�
JNQMFNFOUFE�CZ�UIF�QSPWJODFT�BOE�UFSSJUPSJFT�CFUXFFO�
OPX�BOE�������&NJTTJPOT�SFEVDUJPOT�GSPN�BEEJUJPOBM�
GVUVSF�BDUJPOT�XJMM�CF�BTTFTTFE�BT�OFX�NFBTVSFT�
are implemented. 

5.1 Comparing Activity Sector 
Categories to Economic Sectors
$BOBEBnT�()(�QSPKFDUJPOT�BSF�EFSJWFE�VTJOH�B�EFUBJMFE�
CPUUPN�VQ�TJNVMBUJPO�NPEFM�XIFSF�FOFSHZ�EBUB�JT�
BMMPDBUFE�UP�JOEJWJEVBM�TVCTFDUPST�VTJOH�UIF�/PSUI�
"NFSJDBO�*OEVTUSJBM�$MBTTJßDBUJPO�4ZTUFN��5IFTF�
TVCTFDUPST�BSF�UIFO�BHHSFHBUFE�JOUP�UIF�FDPOPNJD�
sectors presented in this report. Considering that 

HSPTT�EPNFTUJD�QSPEVDU�	(%1
�BOE�SFMBUJWF�FOFSHZ�
QSJDFT�BSF�B�LFZ�ESJWFS�PG�()(�FNJTTJPOT�JO�NPTU�
TFDUPST�NBDSPFDPOPNJD�NPEFMT�BSF�UIF�QSJNBSZ�
UPPM�GPS�HFOFSBUJOH�FNJTTJPOT�QSPKFDUJPOT�JO�$BOBEB��
5IJT�NFUIPE�PG�FOFSHZ�BOE�FNJTTJPOT�BMMPDBUJPO�JT�
FTTFOUJBM�GPS�JEFOUJGZJOH�QPTTJCMF�JNQBDUT�GSPN�DVSSFOU�
BOE�GVUVSF�QPMJDJFT�BOE�NFBTVSFT�JNQMFNFOUFE�JO�B�
particular sector.

In line with United Nations Framework Convention 

PO�$MJNBUF�$IBOHF�	6/'$$$
�SFQPSUJOH�HVJEFMJOFT�
Canada has chosen to use economic sectors to present 

QPMJDJFT�BOE�NFBTVSFT�BT�XFMM�BT�QSPKFDUJPOT�JO�PVS�
7th National Communication and 3rd Biennial Report. 

&YBNJOJOH�UIF�IJTUPSJDBM�QBUI�PG�$BOBEJBO�()(�
FNJTTJPOT�CZ�FDPOPNJD�TFDUPS�BMMPXT�GPS�B�CFUUFS�
VOEFSTUBOEJOH�PG�UIF�DPOOFDUJPO�CFUXFFO�FDPOPNJD�
BDUJWJUJFT�BOE�FNJTTJPOT�GPS�UIF�QVSQPTFT�PG�BOBMZ[JOH�
USFOET�BOE�GPS�QPMJDZ�BOBMZTJT��5IJT�BQQSPBDI�JT�BMTP�
NPSF�DMPTFMZ�BMJHOFE�XJUI�UIBU�UBLFO�JO�UIF�1BO�
Canadian Framework. This approach to categorisation 

XBT�VTFE�JO�$BOBEBnT�QSFWJPVT�#3�JO�$BOBEBnT�6th 

National Communication and in Canada’s GHG Emissions 

Reference Case�	%FDFNCFS�����
�B�QVCMJDBUJPO�XIJDI�
QSPWJEFE�QSPKFDUJPOT�PG�()(�FNJTTJPOT�UP�UIF�ZFBS�
2030. It is also presented in Canada’s NIR along with 

()(�FNJTTJPOT�DBUFHPSJTFE�VOEFS�UIF�*1$$�SFQPSUJOH�
SFRVJSFNFOUT�CZ�BDUJWJUZ�TFDUPST�

'JHVSF�����TIPXT�UIF�EJTUSJCVUJPO�PG������FNJTTJPOT�PO�
BO�*1$$�BDUJWJUZ�CBTJT�WFSTVT�BO�FDPOPNJD�TFDUPS�CBTJT��
4PNF�BEKVTUNFOUT�UIBU�BSF�NBEF�UP�UIF�*1$$�DBUFHPSJFT�
to calculate economic sector emissions include:

 • 3FBMMPDBUJOH�PGG�SPBE�USBOTQPSUBUJPO�FNJTTJPOT�
SFMBUFE�UP�GBSNJOH�	QSJNBSJMZ�GBSN�USBDUPST�BOE�PUIFS�
NPCJMF�NBDIJOFSZ
�UP�UIF�BHSJDVMUVSF�TFDUPS�JOTUFBE�
PG�USBOTQPSUBUJPO�

 • 3FBMMPDBUJOH�PGG�SPBE�USBOTQPSUBUJPO�FNJTTJPOT�SFMBUFE�
UP�NJOJOH�PQFSBUJPOT�GSPN�USBOTQPSUBUJPO�UP�UIF�PJM�
BOE�HBT�TFDUPS�BOE�UIF�IFBWZ�JOEVTUSZC sector.

 • Reallocating emissions related to pipeline operations 

to the oil and gas sector.

 • 3FBMMPDBUJOH�TPNF�PG�UIF�JOEVTUSJBM�QSPDFTT�FNJTTJPOT�
UP�UIF�CVJMEJOHT�TFDUPS�

*O�BEEJUJPO�TUBUJPOBSZ�DPNCVTUJPO�FNJTTJPOT�VOEFS�
the IPCC categorisation are allocated across economic 

TFDUPST�BT�BQQSPQSJBUF��"MNPTU�BMM�JOEVTUSJBM�QSPDFTT�BOE�
GVHJUJWF�FNJTTJPOT�VOEFS�UIFTF�QSPDFTTFT�BSF�BMJHOFE�XJUI�
UIF�FDPOPNJD�TFDUPS�UIBU�HFOFSBUFT�UIFN�	QSJNBSJMZ�JO�
UIF�IFBWZ�JOEVTUSZ�BOE�PJM�BOE�HBT�TFDUPST
��*O�BEEJUJPO�
FNJTTJPOT�GSPN�MBOEßMMT�BSF�JODMVEFE�JO�UIF�XBTUF�BOE�
PUIFST�TFDUPS��'PS�B�NPSF�EFUBJMFE�EFTDSJQUJPO�PG�UIF�
SFDPODJMJBUJPO�PG�CFUXFFO�FDPOPNJD�BOE�*1$$�TFDUPS�
DBUFHPSJFT�QMFBTF�TFF�$IBQUFS����$BOBEBnT�(SFFOIPVTF�
(BT�*OWFOUPSZ�

b Heavy industry subsectors include mining activities, smelting and refining, and the production and processing of industrial goods such as 

chemicals, fertilizers, pulp and paper, aluminum, iron and steel and cement.
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Figure 5.2: Total Canadian 2015 GHG emissions (722 Mt CO
2
 eq)—Methods of Categorisation

5.2 Historical Emissions Trends
"MUIPVHI�IJTUPSJDBM�FNJTTJPOT�IBWF�CFFO�EFTDSJCFE�JO�
EFUBJM�JO�$IBQUFS����$BOBEBnT�()(�*OWFOUPSZ�B�CSJFG�
TVNNBSZ�PG�IJTUPSJDBM�USFOET�CZ�FDPOPNJD�TFDUPS�JT�
provided here.c Changes to historical data since Canada’s 

previous National Communication are discussed in 

$IBQUFS����$BOBEBnT�(SFFOIPVTF�(BT�*OWFOUPSZ�

"T�TIPXO�JO�5BCMF�����GSPN������UP������UPUBM�
FNJTTJPOT�HSFX�GSPN�����.U�UP�����.U��5IF�NBKPSJUZ�PG�
UIJT�JODSFBTF�PDDVSSFE�JO�UIF�PJM�BOE�HBT�USBOTQPSUBUJPO�
BOE�FMFDUSJDJUZd sectors. As production increased and 

$BOBEBnT�PJM�TBOET�JOEVTUSZ�EFWFMPQFE�FNJTTJPOT�JO�UIF�
PJM�BOE�HBT�TFDUPS�JODSFBTFE����.U��*O�UIF�USBOTQPSUBUJPO�
TFDUPS�QPQVMBUJPO�BOE�FDPOPNJD�HSPXUI�XFSF�QSJNBSZ�
ESJWFST�PG�B����.U�JODSFBTF�JO�FNJTTJPOT�PWFS�UIJT�QFSJPE��
5IF�FMFDUSJDJUZ�TFDUPS�DPOUSJCVUFE�UP�B�GVSUIFS����.U�
PG�UIF�JODSFBTF�JO�UPUBM�FNJTTJPOT�BT�NPSF�GPTTJM�GVFMFE�
power generation came online to meet rising demand.

$BOBEJBO�()(�FNJTTJPOT�GFMM�CZ����.U�GSPN������UP�
�����ESJWFO�NPTUMZ�CZ�SFEVDUJPOT�JO�UIF�FMFDUSJDJUZ�BOE�
IFBWZ�JOEVTUSZ�TFDUPST�XIJMF�FNJTTJPOT�HSPXUI�DBNF�
NPTUMZ�GSPN�UIF�PJM�BOE�HBT�BOE�USBOTQPSUBUJPO�TFDUPST��
&NJTTJPOT�JO�NPTU�PUIFS�TFDUPST�XFSF�TUBCMF�PWFS�UIF�
QFSJPE��5IF�EFDMJOF�JO�FNJTTJPOT�GSPN�UIF�FMFDUSJDJUZ�
TFDUPS�JT�QSJNBSJMZ�UIF�SFTVMU�PG�0OUBSJPnT�DPBM�ßSFE�
FMFDUSJDJUZ�HFOFSBUJPO�QIBTF�PVU��$PNQPTJUJPOBM�DIBOHFT�
XJUIJO�UIF�TFDUPST�FOFSHZ�FGßDJFODZ�JNQSPWFNFOUT�BOE�
DIBOHFT�UP�FOFSHZ�QSJDFT�IBWF�BMM�IFMQFE�DPOUSJCVUF�UP�
SFMBUJWFMZ�TUBCMF�FNJTTJPOT�JO�UIF�PUIFS�TFDUPST��

&NJTTJPOT�BSF�JOUSJOTJDBMMZ�MJOLFE�UP�FDPOPNJD�BDUJWJUZ�
although in Canada this link has weakened over the past 

two decades due to technological and structural changes 

TVDI�BT�JODSFBTFT�JO�FOFSHZ�FGßDJFODZ�BOE�UIF�HSPXUI�PG�
MPXFS�FNJTTJPOT�BOE�TFSWJDF�CBTFE�JOEVTUSJFT��&NJTTJPOT�
JOUFOTJUZ�EFßOFE�BT�()(�FNJTTJPOT�QFS�EPMMBS�PG�(%1�
NFBTVSFT�UIF�SFMBUJPOTIJQ�CFUXFFO�FDPOPNJD�BDUJWJUZ�BOE�

c Canada’s NIR 2017 provides historical emissions by IPCC sector and by economic sector.
d For purposes of modeling emissions projections, ECCC defines the electricity sector as consisting of electricity production from power plants 

whose primary purpose is to sell electricity to the grid (i.e., to the public. This is as per the North American Industry Classification System code 

that begins with “22”). This definition does not necessarily include all electricity production in Canada (e.g., does not include industrial electricity 

generation that is not sold to the grid).
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FNJTTJPOT�HFOFSBUJPO��*O�$BOBEB�FNJTTJPOT�JOUFOTJUZ�IBT�
EFDMJOFE�BU�BO�BWFSBHF�BOOVBM�SBUF�PG������CFUXFFO������

BOE������PS�B�DVNVMBUJWF�������PWFS�UIF�FOUJSF�QFSJPE�
	'JHVSF����
�

Table 5.1: GHG Emissions by Economic Sector (kt CO
2
 eq) from 1990 to 2015

SECTOR

HISTORICAL

1990 1995 2000 2005 2010 2015

Oil and Gas 108,000 133,000 159,000 158,000 160,000 189,000

Electricity 94,000 98,000 127,000 117,000 96,000 79,000

Transportation 122,000 127,000 147,000 163,000 171,000 173,000

Heavy Industry 97,000 99,000 93,000 86,000 73,000 75,000

Buildings 73,000 79,000 85,000 85,000 81,000 86,000

Agriculture 60,000 70,000 72,000 74,000 70,000 73,000

Waste & Others 57,000 56,000 55,000 54,000 50,000 48,000

Total 611,000 661,000 738,000 738,000 701,000 722,000

Note: Numbers may not sum to the total due to rounding.

5.3 Greenhouse Gas Emissions 
Projections by Economic Sector 
and Gas under the “With Measures” 
Scenario
5.3.1 National Emissions Projections

&OWJSPONFOU�BOE�$MJNBUF�$IBOHF�$BOBEB�	&$$$
�
VQEBUFT�$BOBEBnT�()(�FNJTTJPOT�BOOVBMMZ�SFáFDUJOH�
UIF�MBUFTU�IJTUPSJDBM�EBUB�BOE�VQ�UP�EBUF�GVUVSF�FDPOPNJD�
BOE�FOFSHZ�NBSLFU�BTTVNQUJPOT��"T�TVDI�QSPKFDUJPOT�
áVDUVBUF�PWFS�UJNF�BT�B�SFTVMU�PG�DIBOHFT�JO�UIFTF�LFZ�
drivers assumptions. 

*O�UIJT�DIBQUFS�FNJTTJPOT�BSF�QSPKFDUFE�UP������XJUI�
DPNQBSJTPOT�NBEF�UP������$BOBEBnT�CBTF�ZFBS�GPS�JUT�
()(�FNJTTJPOT�SFEVDUJPO�UBSHFUT�e�1SPKFDUJPOT�BSF�
CBTFE�PO�QPMJDJFT�BOE�NFBTVSFT�JO�QMBDF�BT�PG�4FQUFNCFS�
�����BOE�BTTVNF�OP�GVSUIFS�HPWFSONFOU�BDUJPO��8IFSF�
BQQMJDBCMF�IJTUPSJDBM�FNJTTJPOT�GPS������BOE������
	UIF�NPTU�SFDFOU�ZFBS�GPS�XIJDI�IJTUPSJDBM�FNJTTJPOT�
BSF�BWBJMBCMF
�BSF�BMTP�TIPXO��1SPKFDUJPOT�BSF�CBTFE�PO�
UIF�&OFSHZ�&OWJSPONFOU�BOE�&DPOPNZ�.PEFM�GPS�

$BOBEB�	&�.$
�XIJDI�JT�JOUFSOBUJPOBMMZ�SFDPHOJ[FE�
BOE�JODPSQPSBUFT�FYUFSOBM�EBUB�GSPN�DPOTJTUFOU�TPVSDFT�
	GPS�NPSF�JOGPSNBUJPO�PO�&�.$�QMFBTF�TFF�"OOFY���PG�
UIJT�DIBQUFS
�

&$$$�DPOTVMUT�FYUFOTJWFMZ�XJUI�PUIFS�HPWFSONFOU�
PGßDJBMT�TFMFDUFE�FYQFSUT�BOE�QSPWJODFT�BOE�UFSSJUPSJFT�
PO�FNJTTJPOT�QSPKFDUJPOT��'PSFDBTU�BTTVNQUJPOT�TVDI�BT�
QPQVMBUJPO�HSPXUI�JOEVTUSZ�HSPXUI�SBUFT�FMFDUSJDJUZ�
TVQQMZ�QMBOT�BOE�NBKPS�QSPKFDUT�BSF�TIBSFE�XJUI�
provinces and territories prior to the development 

PG�UIF�QSPKFDUJPOT�JO�PSEFS�UP�JOTVSF�UIFJS�BDDVSBDZ��
$VSSFOU�NPEFMMFE�QSPWJODJBM�QPMJDJFT�BSF�DMBSJßFE�BOE�
VQEBUFE�CBTFE�PO�DPOTVMUBUJPO�GFFECBDL�BOE�EFUBJMFE�
JOGPSNBUJPO�JT�PCUBJOFE�PO�BOZ�OFX�QSPWJODJBM�
UFSSJUPSJBM�QPMJDJFT�TP�UIBU�UIFZ�DBO�CF�NPEFMMFE�BOE�
JODPSQPSBUFE�JOUP�UIF�GPSFDBTU��1SFMJNJOBSZ�QSPKFDUJPOT�
BSF�QSFQBSFE�NJEXBZ�UISPVHI�UIFJS�EFWFMPQNFOU�
BOE�TIBSFE�GPS�DPOTVMUBUJPO�UP�JEFOUJGZ�BOZ�FSSPST�
PS�DPODFSOT��"EKVTUNFOUT�BSF�NBEF�BT�BEEJUJPOBM�
JOGPSNBUJPO�BOE�DMBSJßDBUJPO�JT�CFJOH�QSPWJEFE�BCPVU�

e Under the 2009 Copenhagen Accord, Canada committed to reduce its emissions by 17% below 2005 levels by 2020, or 126 Mt. This target 

covers all sectors and GHGs.  

In May 2015, Canada submitted its Intended Nationally Determined Contribution to the UNFCCC. The submission included an econ-

omy-wide target to reduce GHG emissions by 30% below 2005 levels by 2030, or 222 Mt. This submission was updated in 2017 following 

the release of the Pan-Canadian Framework on Clean Growth and Climate Change, Canada’s plan to address climate change and grow the 

economy. As outlined in the Paris Agreement and accompanying decisions adopted in December 2015, Parties are invited to submit final 

targets as part of ratifying the new agreement and will be obligated to submit revised nationally determined contributions every five years. 
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FDPOPNJD�BTTVNQUJPOT�QPMJDJFT�FMFDUSJDJUZ�TVQQMZ�
QMBOT�FUD��1SPWJODJBM�BOE�UFSSJUPSJBM�EFUBJMT�PG�UIF�ßOBM�
QSPKFDUJPOT�BSF�UIFO�TIBSFE�XJUI�FBDI�KVSJTEJDUJPO�QSJPS�
UP�QVCMJDBUJPO�

5.3.2 Comparison of Current and Previous 

“With Measures” Emissions Projections

*O������UIF�()(�FNJTTJPOT�JO�UIF�oXJUI�NFBTVSFTp�
TDFOBSJP�JO�$BOBEB�BSF�QSPKFDUFE�BU�����.U����.U�
CFMPX�XIBU�XBT�QSFTFOUFE�JO�$BOBEBnT�#3��B�EFDMJOF�
HSFBUFS�UIBO������FNJTTJPOT�GSPN�$BOBEBnT�FOUJSF�
CVJMEJOH�TFDUPS��5IJT�SFáFDUT�UIF�GVUVSF�JNQBDUT�PG�B�
OVNCFS�PG�GFEFSBM�BOE�QSPWJODJBM�QPMJDJFT�UIBU�XFSF�QVU�
JO�QMBDF�PWFS�UIF�MBTU�UXP�ZFBST�TVDI�BT�
 • "MCFSUBnT�$BSCPO�MFWZ������QIBTF�PVU�PG�DPBM�ßSFE�
FMFDUSJDJUZ�BOE�����.U�DBQ�PO�PJM�TBOE�FNJTTJPOT��

 • %PNFTUJD�SFEVDUJPOT�GSPN�0OUBSJP�KPJOJOH�2VÁCFD�
BOE�$BMJGPSOJB�JO�UIF�8FTUFSO�$MJNBUF�*OJUJBUJWF�
	8$*
�DBQ�BOE�USBEF�SFHJNF�JO������

 • 2VÁCFDnT�SFHVMBUJPO�GPS�OFX�DPNNFSDJBM�JOTUJUVUJPOBM�
BOE�SFTJEFOUJBM�IJHI�SJTF�CVJMEJOHT�

 • 'FEFSBM�NFBTVSFT�UP�JODSFBTF�FGßDJFODZ�PG�SFTJEFOUJBM�
BOE�DPNNFSDJBM�FRVJQNFOU�BOE�BQQMJBODFT�

 • 'FEFSBM�SFHVMBUJPOT�UP�SFEVDF�SFMFBTFT�PG�NFUIBOF�JO�
the upstream oil and gas sector;

 • 'FEFSBM�SFHVMBUJPOT�QIBTJOH�PVU�UIF�VTF�PG�
IZESPáVPSPDBSCPOT��

 • 'FEFSBM�()(�FNJTTJPOT�TUBOEBSET�GPS�IFBWZ�EVUZ�
WFIJDMFT�BOE�USBJMFST�PG�NPEFM�ZFBST������UP������

 • *ODSFBTJOH�DBSCPO�UBY�JO�#SJUJTI�$PMVNCJB�UP�����U�CZ�
2022 and onwards; and

 • 0UIFS�QSPWJODJBM�BOE�GFEFSBM�QPMJDJFT��	"�GVMM�MJTU�
PG�QPMJDJFT�BOE�NFBTVSFT�JT�QSPWJEFE�JO�"OOFY���PG�
UIJT�DIBQUFS�


*O�BEEJUJPO�UP�UIF�OFX�QPMJDJFT�UIF�MPXFS�FNJTTJPOT�
QSPKFDUJPOT�GPS�UIF�oXJUI�NFBTVSFTp�TDFOBSJP�BSF�BMTP�
ESJWFO�CZ�B�MPXFS�(%1�HSPXUI�GPSFDBTU�BOE�MPXFS�MJHIU�
PJM�PJM�TBOET�BOE�OBUVSBM�HBT�QSPEVDUJPO�FTUJNBUFT�
compared to the BR2. Changes to historical data 

since Canada’s previous National Communication 

BSF�EJTDVTTFE�JO�$IBQUFS����$BOBEBnT�(SFFOIPVTF�
(BT�*OWFOUPSZ�

Table 5.2: Revisions to Canada’s “With Measures” GHG 
Emissions (Mt CO

2
 eq) since Canada’s 2nd Biennial 

Report

2005 2010 2015 2020 2030

2nd Biennial Report 749 707 736 768 815

7th National 

Communication

738 701 722 728 722

Difference -11 -6 -14 -40 -92

Note: Numbers may not sum to the total due to rounding.

5.3.3 Emissions Intensity

5IF�MJOL�CFUXFFO�HSPXUI�JO�(%1�BOE�()(�FNJTTJPOT�
DPOUJOVFT�UP�XFBLFO��5IFSF�IBT�CFFO�BO�BWFSBHF�BOOVBM�
EFDMJOF�JO�$BOBEJBO�FNJTTJPOT�JOUFOTJUZ�	FNJTTJPOT�QFS�
VOJU�PG�(%1
�PG�BQQSPYJNBUFMZ������GSPN������UP�������
&NJTTJPOT�JOUFOTJUZ�JT�FYQFDUFE�UP�DPOUJOVF�UP�EFDSFBTF�
UISPVHI������	'JHVSF����
��
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Figure 5.3: Canadian Emissions Intensity (1990 to 2030)

Decomposition of Projected Change in Canada’s “With Measures” GHG Emissions Projection
The following explores how different factors contribute to trends in projected emissions through a decomposition analysis of Canada’s 

projected GHG emissions under the “with measures” scenario (Figure 5.4). 

 • The Activity Effect measures the impact of economic growth (estimated to be 53% over the 2005–2030 period). On its own, this growth 

would have been expected to lead to 327 Mt of additional GHG emissions in 2030 (or 13 Mt per year).

 • The Carbon Intensity Effect measures changes in the carbon emission coefficient of energy. The shift to cleaner fuels such as the 

replacement of coal-fired electricity with cleaner sources, as well as measures to reduce fugitive and process emissions, are projected to 

have a significant impact, reducing emissions by 111 Mt in 2030 (or 4.4 Mt per year).

 • The Energy Efficiency Effect measures changes in energy efficiency at the subsector level. The projections indicate that the uptake of 

energy efficient technologies—induced by policies, consumer responses to energy prices, and stock turnover— reduces emissions by 

232 Mt in 2030 (or 9.2 Mt per year).

The decomposition shows that over the period 2005–2030, there is a decoupling of economic growth on projected combustion emissions: 

upward pressure on GHG emission projections arising from GDP growth are slightly more than offset by the switch to cleaner and more efficient 

energy use. 

Figure 5.4: Decomposition of Emissions Growth 2005–2030 (excluding Land Use, Land-Use Change and Forestry)
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5.3.4 Per Capita Emissions

$BOBEJBO�QFS�DBQJUBM�()(�FNJTTJPOT�IBWF�CFFO�
EFDSFBTJOH�TJHOJßDBOUMZ�TJODF������XIFO�UIFZ�XFSF�
�����UPOOFT�DBSCPO�EJPYJEF�FRVJWBMFOU�	$0

2
�FR
�QFS�

QFSTPO��*O������FNJTTJPOT�QFS�DBQJUB�XFSF������UPOOFT�
$0

2
�FR�QFS�QFSTPO�UIF�MPXFTU�MFWFM�SFDPSEFE�TJODF�

SFDPSET�CFHBO�JO�������

1SPKFDUJPOT�TIPX�QFS�DBQJUB�FNJTTJPOT�UP�DPOUJOVF�
UP�EFDSFBTF�UISPVHI������BOE�BSF�FYQFDUFE�UP�GBMM�UP�
�����UPOOFT�QFS�QFSTPO�JO������	5BCMF����
��5IJT�SFáFDUT�
B�QSPKFDUFE�JODSFBTF�JO�$BOBEBnT�QPQVMBUJPO�PG�����
CFUXFFO������BOE������XIJMF�FNJTTJPOT�BSF�QSPKFDUFE�UP�
CF�BU�UIF�TBNF�MFWFM�JO������BT�JO�������

Table 5.3: Canadian GHG Emissions Per Capita

PER CAPITA 2005 2010 2015 2020 2030

Tonnes CO
2
 eq 22.9 20.6 20.1 19.2 17.2

5.3.5 Emissions by Gas

5PUBM�$BOBEJBO�()(�FNJTTJPOT�PWFS�UIF�QSPKFDUJPO�
QFSJPE�BSF�QSFTFOUFE�CZ�HBT�JO�5BCMF�����BOE�5BCMF�����JO�
$0

2
�FR�BOE�JO�UIFJS�OBUJWF�HBTFPVT�GPSNT�SFTQFDUJWFMZ��

4FDUJPO�������QSPWJEFT�BEEJUJPOBM�EFUBJMT�CZ�
economic sector.

$0
2
�FNJTTJPOT�EFDSFBTFE�CZ����CFUXFFO������BOE�

�����BOE�BSF�QSPKFDUFE�UP�SJTF�CZ�BCPVU����CFUXFFO�
�����BOE�������0O�B�$0

2
�FR�CBTJT�$0

2
 represented 

����PG�UPUBM�$BOBEJBO�()(�FNJTTJPOT�JO�������#Z�
�����UIJT�TIBSF�JT�FYQFDUFE�UP�JODSFBTF�TMJHIUMZ�UP�����

#FUXFFO������BOE������$0
2
 emissions increased 

JO�UIF�BHSJDVMUVSF�IFBWZ�JOEVTUSZ�PJM�BOE�HBT�BOE�
USBOTQPSUBUJPO�TFDUPST��&NJTTJPOT�BSF�QSPKFDUFE�UP�
DPOUJOVF�UP�JODSFBTF�JO�UIFTF�TFDUPST�CFUXFFO������
BOE������XJUI�UIF�FYDFQUJPO�PG�USBOTQPSUBUJPO�XIFSF�
FNJTTJPOT�BSF�QSPKFDUFE�UP�EFDSFBTF��"HSJDVMUVSF�$0

2
 

FNJTTJPOT�JODSFBTF�NPTUMZ�CFGPSF������BOE�UIFO�EFDMJOF�
TMJHIUMZ�VOUJM�������*O�UIF�DBTF�PG�IFBWZ�JOEVTUSZ�
FNJTTJPOT�EFDMJOFE�CZ�����CFUXFFO������BOE������BOE�
BSF�FYQFDUFE�UP�JODSFBTF�CFUXFFO������BOE�������

5PUBM�NFUIBOF�	$)
4

�FNJTTJPOT�IBWF�JODSFBTFE�JO�

$BOBEB�TJODF�������#FUXFFO������BOE������FNJTTJPOT�

JODSFBTFE�CZ�����EVF�UP�JODSFBTJOH�BDUJWJUZ�JO�UIF�
agriculture and oil and gas sectors. Between 2005 and 

�����UIJT�USFOE�SFWFSTFE�XJUI�FNJTTJPOT�EFDSFBTJOH�
CZ�����NPTUMZ�EVF�UP�EFDMJOFT�JO�FNJTTJPOT�GSPN�UIF�
agriculture and waste and others sectors. Between 2015 

BOE������$)
4
�FNJTTJPOT�BSF�QSPKFDUFE�UP�DPOUJOVF�

EFDSFBTJOH�SFáFDUJOH�B�QSPKFDUFE�EFDSFBTF�PG�����JO�
UIF�PJM�BOE�HBT�TFDUPS��'VHJUJWF�$)

4
�FNJTTJPOT�GSPN�

conventional oil production are expected to decline as 

B�SFTVMU�PG�QSPQPTFE�HPWFSONFOU�SFHVMBUJPOT�UP�SFEVDF�
emissions in the oil and gas sector. The upstream oil 

BOE�HBT�TFDUPS�SFNBJOT�UIF�MBSHFTU�JOEVTUSJBM�TPVSDF�PG�
methane in Canada. 

Nitrous oxide (N
2
0
�FNJTTJPOT�XIJDI�EFDSFBTFE�TMJHIUMZ�

CFUXFFO������BOE������BMTP�EFDMJOFE�CFUXFFO������
BOE������BOE�BSF�QSPKFDUFE�UP�SFNBJO�DPOTUBOU�CFUXFFO�
2015 and 2030. N

2
0�FNJTTJPOT�BSJTF�QSJNBSJMZ�GSPN�UIF�

agriculture sector. 

)ZESPáVPSPDBSCPOT�	)'$T
�IBWF�CFFO�JODSFBTJOHMZ�
VTFE�JO�UIF�MBTU�EFDBEF�JO�SFGSJHFSBUJPO�BOE�BJS�
DPOEJUJPOJOH�TZTUFNT�BT�BO�BMUFSOBUJWF�UP�P[POF�
EBNBHJOH�IZESPDIMPSPáVPSPDBSCPOT�	)$'$T
��)$'$T�
BSF�CFJOH�QIBTFE�PVU�VOEFS�UIF�.POUSÁBM�1SPUPDPM�BOE�
an amendment to that agreement in 2016 added the 

QIBTF�EPXO�PG�UIF�VTF�BOE�QSPEVDUJPO�PG�)'$T��"T�B�
SFTVMU�FNJTTJPOT�PG�)'$T�BSF�QSPKFDUFE�UP�QFBL�JO������
BU������.U�PG�$0

2
�FR�CFGPSF�EFDMJOJOH�UP������.U�PG�

$0
2
�FR�JO������

1FSáVPSPDBSCPOT�	1'$T
�TVMQIVS�IFYBáVPSJEF�
(SF

6

�BOE�OJUSPHFO�USJáVPSJEF�	/'

3

�BSF�QSPKFDUFE�

UP�EFDSFBTF�TVCTUBOUJBMMZ�PWFS�UIF�QSPKFDUJPO�QFSJPE��
5IF�NBJO�SFMFBTFT�PG�UIFTF�HBTFT�JOUP�UIF�FOWJSPONFOU�
PDDVS�EVSJOH�UIF�NBOVGBDUVSF�PG�TFNJ�DPOEVDUPST�
SFGSJHFSBUJPO�FRVJQNFOU�BOE�UIF�QSPEVDUJPO�PG�
aluminium as well as other industrial processes such as 

JO�UIF�NBHOFTJVN�JOEVTUSZ��3FEVDUJPOT�BSF�BOUJDJQBUFE�
GSPN�WPMVOUBSZ�NFBTVSFT�JO�UIF�BMVNJOVN�JOEVTUSZ�BOE�
other sectors.
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5BCMF�����DPOWFSUT�UIF�BCPWF�JOGPSNBUJPO�JOUP�$0
2
�FR�

XJUI�HMPCBM�XBSNJOH�QPUFOUJBM�WBMVFT�GSPN�UIF�Fourth 

Assessment Report�PG�UIF�*1$$�BOE�QSPWJEFT�FNJTTJPOT�

UPUBMT�FYDMVEJOH�-BOE�6TF�-BOE�6TF�$IBOHF�BOE�
'PSFTUSZ�	-6-6$'
�FNJTTJPOT�

Table 5.4: Total Canadian Emissions Projections by Gas in CO
2
 eq, Excluding LULUCF Emissions (Mt CO

2
 eq) from 

2005 to 2030

GAS

HISTORICAL PROJECTED CHANGE 2005 
TO 20302005 2010 2015 2020 2030

CO
2

574 554 568 579 584 11

CH
4

110 100 100 96 86 -24

N
2
O 41 37 39 38 39 -2

HFC 5 8 11 15 12 7

PFC 4 2 1 <1 <1 -4

SF
6

1 <1 <1 <1 <1 -1

NF
3

<1 <1 <1 <1 <1 <1

Total 738 701 722 728 722 -16

Note: Numbers may not sum to the total due to rounding.

Table 5.5: Total Canadian Emissions Projections by Gas, Excluding LULUCF Emissions (kilotonne (Kt)—natural 
form) from 1990 to 2030

GAS

HISTORICAL PROJECTED

1990 1995 2000 2005 2010 2015 2020 2030

CO
2

463,000 496,000 570,000 574,000 554,000 568,000 579,000 584,000

CH
4

3,700 4,400 4,700 4,500 4,000 4,100 3,800 3,500

N
2
O 140 150 130 140 130 130 130 130

HFC 1 0 2 4 5 8 10 9

PFC 1 1 1 1 <1 <1 <1 <1

SF
6

<1 <1 <1 <1 <1 <1 <1 <1

NF
3

<1 <1 <1 <1 <1 <1 <1 <1

Figure 5.5: Total Canadian Emissions by Gas, 1990–2030: CO
2
, CH

4
, N

2
O, HFC
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5.3.6 Emissions Projections by Economic Sector

5BCMF�����JMMVTUSBUFT�IPX�UIF�QSPKFDUFE�USFOET�JO�()(�
FNJTTJPOT�WBSZ�CZ�FDPOPNJD�TFDUPS��5IJT�JT�B�SFTVMU�PG�
UIF�FYQFDUFE�FWPMVUJPO�PG�UIF�LFZ�ESJWFST�PG�FNJTTJPOT�
JO�FBDI�TFDUPS�BT�XFMM�BT�WBSJPVT�HPWFSONFOU�BOE�PUIFS�
JOJUJBUJWFT��'PS�FYBNQMF�JO�UIF�USBOTQPSUBUJPO�TFDUPS�
HSPXJOH�FDPOPNJD�BDUJWJUZ�JO�$BOBEB�BGGFDUT�UIF�OVNCFS�
PG�GSFJHIU�USVDLT�PO�UIF�SPBE�UIVT�FNJTTJPOT�GSPN�UIF�
GSFJHIU�USBOTQPSUBUJPO�TVCTFDUPS�BSF�QSPKFDUFE�UP�SJTF��

)PXFWFS�PGGTFUUJOH�UIJT�USFOE�BSF�UIF�(PWFSONFOU�PG�
$BOBEBnT�-JHIU�EVUZ�WFIJDMFT�	-%7
�()(�FNJTTJPOT�
TUBOEBSET�GPS�UIF�-%7�NPEFM�ZFBST������UP������XIJDI�
BSF�DBVTJOH�UIF�BWFSBHF�FNJTTJPOT�JOUFOTJUZ�GPS�BMM�PO�SPBE�
QBTTFOHFS�WFIJDMFT�UP�EFDMJOF�UISPVHI�UIF�QSPKFDUJPO�
QFSJPE��'PS�UIF�FMFDUSJDJUZ�TFDUPS�FNJTTJPOT�BSF�FYQFDUFE�
UP�GBMM�MBSHFMZ�EVF�UP�UIF�DPNCJOFE�JNQBDU�PG�WBSJPVT�
HPWFSONFOU�NFBTVSFT�UP�DSFBUF�B�DMFBOFS�FMFDUSJDJUZ�
TZTUFN�QSFEPNJOBUFMZ�CZ�SFQMBDJOH�DPBM�ßSFE�HFOFSBUJPO�
with lower-emitting natural gas and non-emitting sources.

Table 5.6: GHG emissions by Economic Sector (Mt CO
2
 eq) from 2005 to 2030

SECTOR

HISTORICAL PROJECTED CHANGE 2005 

TO 20302005 2010 2015 2020 2030

Oil and Gas 158 160 189 197 215 57

Electricity 117 96 79 71 46 -70

Transportation 163 171 173 168 155 -8

Heavy Industry 86 73 75 83 97 11

Buildings 85 81 86 88 83 -2

Agriculture 74 70 73 71 72 -3

Waste & Others 54 50 48 50 53 -2

Total 738 701 722 728 722 -16

Note: Numbers may not sum to the total due to rounding.

5BCMF�����QSPWJEFT�B�CSFBLEPXO�PG�QSPKFDUFE�USFOET�JO�()(�FNJTTJPOT�CZ�*1$$�TFDUPS�

Table 5.7: GHG emissions by IPCC Sector (Mt CO
2
 eq) from 2005 to 2030

SECTOR

HISTORICAL PROJECTED CHANGE 2005 

TO 20302005 2010 2015 2020 2030

Stationary Combustion and 

Fugitive Sources

400 372 385 388 382 -18

Transport 195 199 202 199 190 -5

Industrial Processes 54 48 51 57 64 10

Agriculture 61 56 59 57 58 -3

Waste 28 25 25 27 28 1

Total 738 701 722 728 722 -16

Note: Numbers may not sum to the total due to rounding.

5.3.6.1 Oil and Gas

Emissions in the oil and gas sector are related to the 

QSPEVDUJPO�USBOTNJTTJPO�QSPDFTTJOH�SFßOJOH�BOE�
EJTUSJCVUJPO�PG�PJM�BOE�HBT�QSPEVDUT��*O������UIF�PJM�BOE�
HBT�TFDUPS�QSPEVDFE�UIF�MBSHFTU�TIBSF�PG�()(�FNJTTJPOT�
JO�$BOBEB�	���
��&NJTTJPOT�JODSFBTFE�CZ����.U�$0

2
�FR�

PWFS�UIF������UP������UJNF�QFSJPE�QSJNBSJMZ�BT�B�SFTVMU�
PG�UIF�EFWFMPQNFOU�PG�UIF�VODPOWFOUJPOBM�PJM�BOE�
HBT�JOEVTUSZ��

4JODF������()(�FNJTTJPOT�GSPN�UIF�PJM�BOE�HBT�TFDUPS�
IBWF�JODSFBTFE�BT�B�SFTVMU�PG�HSPXUI�JO�QSPEVDUJPO�EVF�UP�
higher oil prices and evolving technologies in oil sands 

PQFSBUJPOT�GSPN�����.U�JO������UP�����.U�JO�����sB�
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����JODSFBTF��*ODSFBTFE�FNJTTJPOT�GSPN�VODPOWFOUJPOBM�
PJM�TBOET�BDUJWJUZ�IBWF�CFFO�PGGTFU�CZ�UIF�HSBEVBM�
EFQMFUJPO�PG�DPOWFOUJPOBM�PJM�BOE�OBUVSBM�HBT�SFTPVSDFT�
JO�$BOBEB�BOE�MJNJUFE�FYQBOTJPO�PG�UIF�SFßOJOH�TFDUPS��

(PWFSONFOU�BDUJPOT�TVDI�BT�SFDFOUMZ�QVCMJTIFE�
regulations on methane emissions in the upstream oil 

BOE�HBT�TFDUPS�XJMM�BMTP�DPOTUSBJO�JODSFBTFT�JO�FNJTTJPOT�
PWFS�UIF�QSPKFDUJPO�QFSJPE��

Table 5.8: Oil and Gas Sector Emissions (Mt CO
2
 eq) from 2005 to 2030

2005 2010 2015 2020 2030

CHANGE 2005 

TO 2030

Natural Gas Production and Processing 57 49 56 50 45 -12

Conventional Oil Production 30 27 31 26 23 -8

Light Oil Production 12 11 14 9 10 -1

Heavy Oil Production 17 14 15 15 11 -6

Frontier Oil Production 2 2 2 2 2 0

Oil Sandsf 35 53 71 89 115 80

Bitumen In Situ 11 20 34 42 65 54

Bitumen Mining 10 14 18 25 26 17

Bitumen Upgrading 14 19 19 21 23 10

Oil and Natural Gas Transmission 12 7 10 9 9 -3

Petroleum Products 22 22 21 22 22 -1

Natural Gas Distribution 1 1 1 1 1 0

Total 158 160 189 197 215 57

Note: Numbers may not sum to the total due to rounding.

Upstream Oil and Gas Production

6QTUSFBN�PJM�BOE�HBT�JODMVEFT�UIF�FYUSBDUJPO�QSPEVDUJPO�
BOE�QSPDFTTJOH�PG�CPUI�DPOWFOUJPOBM�BOE�VODPOWFOUJPOBM�
PJM�BOE�HBT��5IJT�TVCTFDUPS�SFQSFTFOUT�BQQSPYJNBUFMZ�

����PG�UIF�PJM�BOE�HBT�TFDUPS�FNJTTJPOT�JO������BOE�UIJT�
TIBSF�JT�FYQFDUFE�UP�JODSFBTF�UP�BMNPTU�����CZ������BT�
oil sands extraction continues to grow. 

Table 5.9: Upstream Oil and Natural Gas Production: Emissions and Drivers

2005 2010 2015 2020 2030

Conventional Oil Production

Emissions (Mt CO
2
 eq) 30 27 31 26 23

Production (1,000 barrels/day) 1,360 1,227 1,264 1,207 1,400

Natural Gas Production and Processing

Emissions (Mt CO
2
 eq) 57 49 56 50 45

Production (1,000 barrels/day) 7,221 6,247 6,320 6,323 6,614

Oil Sandsg

Emissions (Mt CO
2
 eq) 35 53 71 89 115

Production (1,000 barrels/day) 1,065 1,612 2,526 3,361 4,236

f Based on the Alberta Government’s announcement, Alberta’s 100 Mt cap on oil sands emissions excludes emissions from cogeneration of 

electricity and new upgrading. When taking these into account, total emissions from oil sands is 99 Mt in 2030 under the “with measures” 

scenario, below the 100 Mt cap.
g Based on the Alberta Government’s announcement, Alberta’s 100 Mt cap on oil sands emissions excludes emissions from cogeneration of elec-

tricity and new upgrading. When taking these into account, total emissions from oil sands is 99 Mt in 2030 under the “with measures” scenario, 

below the 100 Mt cap.
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*O�HFOFSBM�FYUSBDUJOH�PJM�GSPN�PJM�TBOET�WJB�BO�in situ 

NFUIPE�	F�H��VTJOH�JO�HSPVOE�UFDIOJRVFT�UP�TFQBSBUF�
UIF�PJM�GSPN�UIF�TBOE
�JT�NPSF�FNJTTJPOT�JOUFOTJWF�UIBO�
oil sands mining. In the historical period within the oil 

TBOET�TFDUPS�UIF�PWFSBMM�FNJTTJPOT�JOUFOTJUZ�IBT�CFFO�
EFDSFBTJOH�PWFS�UJNF�XJUI�JODSFBTJOHMZ�FOFSHZ�FGßDJFOU�
in situ�PQFSBUJPOT�BOE�áBU�FOFSHZ�JOUFOTJUZ�JO�PJM�TBOET�
mining operations. 

*O�UIF�GPSFDBTU�TFWFSBM�GBDUPST�DPVME�MFBE�UP�JODSFBTJOH�
FNJTTJPOT�JOUFOTJUZ�JO�UIF�PJM�TBOET�TVCTFDUPS�TVDI�BT�
EFDMJOJOH�SFTFSWPJS�RVBMJUZ�BHJOH�PG�FYJTUJOH�GBDJMJUJFT�
BOE�TIJGUT�GSPN�NJOJOH�PQFSBUJPOT�UP�NPSF�FNJTTJPOT�
intensive in situ�FYUSBDUJPO�QSPDFTTFT��0O�UIF�PUIFS�
IBOE�DMFBO�UFDIOPMPHZ�EFQMPZNFOU�DPVME�MFBE�UP�
TJHOJßDBOU�FNJTTJPOT�JOUFOTJUZ�SFEVDUJPOT�JO�UIF�
TVCTFDUPS��$POTJEFSJOH�UIF�VODFSUBJOUJFT�BTTPDJBUFE�
XJUI�UIFTF�DPVOUFSCBMBODJOH�USFOET�JO�PJM�TBOET�
FNJTTJPOT�JOUFOTJUJFT�UIF�QSPKFDUJPOT�LFFQ�UIF�FNJTTJPOT�
JOUFOTJUJFT�PG�OFX�PJM�TBOET�QSPEVDUJPOT�BU�UIF�MFWFM�PG�
existing technologies. 

&NJTTJPO�QSPKFDUJPOT�JO�UIF�PJM�BOE�HBT�TFDUPS�BSF�ESJWFO�
CZ�UIF�/BUJPOBM�&OFSHZ�#PBSEnT�	/&#
�QSPKFDUJPOT�
PG�PJM�BOE�OBUVSBM�HBT�QSJDFT�BT�XFMM�BT�UIF�/&#nT�
DPSSFTQPOEJOH�FTUJNBUFT�PG�QSPEVDUJPO�h Emissions 

GSPN�VQTUSFBN�PJM�BOE�HBT�QSPEVDUJPO�BSF�FTUJNBUFE�UP�
HSPX�GSPN�����.U�$0

2
�FR�JO������UP�����.U�$0

2
�FR�JO�

������5IJT�JODSFBTF�JT�ESJWFO�CZ�UIF�HSPXUI�JO�CJUVNFO�
QSPEVDUJPO�GSPN�UIF�PJM�TBOET�XIFSF�FNJTTJPOT�BSF�
FYQFDUFE�UP�JODSFBTF�GSPN����.U�$0

2
�FR�JO������UP�

����.U�CZ������i�4QFDJßDBMMZ�FNJTTJPOT�GSPN�PJM�TBOET�
NJOJOH�BSF�QSPKFDUFE�UP�JODSFBTF�CZ���.U�$0

2
�FR�BOE�

in situ�QSPEVDUJPO�BSF�FYQFDUFE�UP�JODSFBTF�CZ����.U��

"T�QBSU�PG�UIF�1BO�$BOBEJBO�'SBNFXPSL�UIF�
(PWFSONFOU�PG�$BOBEB�SFBGßSNFE�JUT�DPNNJUNFOU�UP�
SFEVDF�NFUIBOF�FNJTTJPOT�GSPN�UIF�PJM�BOE�HBT�TFDUPS�
CZ����UP�����GSPN������MFWFMT�CZ������CVJMEJOH�PO�
QSPWJODJBM�BDUJPOT�BOE�UBSHFUT��5P�BDIJFWF�UIJT�HPBM�UIF�
$BOBEJBO�HPWFSONFOU�IBT�QVCMJTIFE�regulations which 

BSUJDVMBUF�DPOUSPM�NFBTVSFT�GPS�NFUIBOF�FNJTTJPOT�JO�
the oil and gas sector. The regulations are expected to 

BDIJFWF����.U�$0
2
�FR�PG�SFEVDUJPOT�JO�������

&NJTTJPOT�GSPN�DPOWFOUJPOBM�DSVEF�PJM�QSPEVDUJPO�BSF�
FYQFDUFE�UP�GBMM�GSPN����.U�JO������UP����.U�JO�������
&NJTTJPOT�GSPN�OBUVSBM�HBT�QSPEVDUJPO�BOE�QSPDFTTJOH�
BSF�BMTP�FYQFDUFE�UP�EFDMJOF�GSPN����.U�JO������UP�
���.U�JO�������

$POTJTUFOU�XJUI�UIF�NPTU�SFDFOU�/&#�QSPKFDUJPOT�UIJT�
SFQPSU�EPFT�OPU�JODMVEF�UIF�DPOTUSVDUJPO�PG�BOZ�MJRVFßFE�
OBUVSBM�HBT�QSPEVDUJPO�QSPKFDUT�OPS�FNJTTJPOT�GSPN�UIBU�
TFDUPS�PWFS�UIF�QSPKFDUJPO�QFSJPE��

Transportation and Distribution of Oil and Gas

&NJTTJPOT�GSPN�UIF�QJQFMJOF�USBOTQPSUBUJPO�PG�PJM�BOE�HBT�
BOE�UIF�MPDBM�EJTUSJCVUJPO�PG�OBUVSBM�HBT�BSF�FYQFDUFE�UP�
SFNBJO�SFMBUJWFMZ�áBU�UISPVHIPVU�UIF�QSPKFDUJPO�QFSJPE��

Petroleum Refining and Upgrading

5BCMF������EJTQMBZT�FNJTTJPOT�BTTPDJBUFE�XJUI�QFUSPMFVN�
SFßOJOH�BOE�VQHSBEJOH�GSPN������UP�������&NJTTJPOT�
GSPN�USBEJUJPOBM�QFUSPMFVN�SFßOJOH�BSF�FYQFDUFE�UP�
SFNBJO�SFMBUJWFMZ�VODIBOHFE�UISPVHIPVU�UIF�QSPKFDUJPO�
QFSJPE��&NJTTJPOT�BTTPDJBUFE�XJUI�UIF�VQHSBEJOH�PG�PJM�
TBOET�CJUVNFO�BSF�FYQFDUFE�UP�TMJHIUMZ�JODSFBTF�GSPN�
���.U�$0

2
�FR�JO������UP����.U�CZ������MBSHFMZ�ESJWFO�

CZ�BEEJUJPOBM�DBQBDJUZ�JO�8FTUFSO�$BOBEB�K

h Oil and gas production projections used in preparation of this report are slightly different from the ones published in NEB Energy Future 2017. 

These projections have been also developed by NEB, but assumption about Canada-wide carbon price of $50 has been removed from the 

“with measures” scenario, thus leading to slightly higher production numbers than the ones that were published in NEB Energy Futures 2017.
i Based on the Alberta Government’s announcement, Alberta’s 100 Mt cap on oil sands emissions excludes emissions from cogeneration of elec-

tricity and new upgrading. When taking these into account, total emissions from oil sands is 99 Mt in 2030 under the “with measures” scenario, 

below the 100 Mt cap.
j The increase in refining sector’s emissions between 2015 and 2020 is associated with the new Sturgeon facility in Edmonton, Alberta. This 

facility is reported under the refining sector as it will be producing refined petroleum products, even though it will be processing bitumen. The 

facility is expected to be equipped with a carbon capture technology.
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Table 5.10: Petroleum Refining and Upgrading Sector Emissions and Drivers

2005 2010 2015 2020 2030

Traditional Refineries

Emissions (Mt CO
2
 eq) 22 22 21 22 22

Refined Petroleum Processed (1,000 barrels/day) 2,021 1,984 1,861 1,911 1,911

Upgraders

Emissions (Mt CO
2
 eq) 14 19 19 21 23

Refined Petroleum Processed (1,000 barrels/day) 611 849 1,058 1,298 1,415

5.3.6.2 Transportation

*O������USBOTQPSUBUJPO�	JODMVEJOH�QBTTFOHFS�GSFJHIU�
BOE�SFTJEFOUJBM�BOE�DPNNFSDJBM�PGG�SPBE�FNJTTJPOT
�XBT�
UIF�MBSHFTU�DPOUSJCVUPS�UP�$BOBEBnT�()(�FNJTTJPOT�
SFQSFTFOUJOH�����PG�PWFSBMM�()(T��

#FUXFFO������BOE������FNJTTJPOT�JO�UIF�USBOTQPSUBUJPO�
TFDUPS�JODSFBTFE�����GSPN�����.U�$0

2
�FR�JO������UP�

����.U�JO�������5IJT�XBT�ESJWFO�CZ�B�TUSPOH�QFSJPE�PG�
FDPOPNJD�HSPXUI�BOE�MPX�PJM�QSJDFT�GSPN������UP������
UIBU�JOáVFODFE�UIF�áFFU�DPNQPTJUJPO�BOE�JUT�VTF�	F�H��
GSPN�DBST�UP�MJHIU�EVUZ�USVDLT
��

4JODF������USBOTQPSUBUJPO�FNJTTJPOT�IBWF�DPOUJOVFE�
SJTJOH�SFQSFTFOUJOH�����.U�JO�������5IF�JODSFBTJOH�GVFM�
FGßDJFODZ�PG�MJHIU�EVUZ�WFIJDMFT�IBT�PGGTFU�UIF�FGGFDUT�PG�
an increased population putting more vehicles on the 

SPBE�BOE�SFTVMUJOH�JO�NPSF�LJMPNFUSFT�	LN
�ESJWFO��'PS�
FYBNQMF�CFUXFFO������BOE������UIF�TBMFT�XFJHIUFE�
PO�SPBE�GVFM�FGßDJFODZ�GPS�OFX�HBTPMJOF�DBST�JNQSPWFE�
GSPN�����MJUSFT�	-
�QFS�����LN�UP�����-�����LN�XIJMF�
UIF�TBMFT�XFJHIUFE�PO�SPBE�GVFM�FGßDJFODZ�GPS�OFX�
HBTPMJOF�MJHIU�USVDLT�JNQSPWFE�GSPN������-�����LN�UP�
�����-�����LN��

5PUBM�USBOTQPSUBUJPO�FNJTTJPOT�JODSFBTFE�GSPN�����.U�
$0

2
�FR�JO������UP�����.U�CZ������CVU�BSF�QSPKFDUFE�

UP�ESPQ�UP�����.U�JO������B�NBSLFE�EFDMJOF�PG�
FNJTTJPOT�JO�UIF�TFDUPS�EVF�UP�UIF�QSPKFDUFE�JODSFBTFE�
GVFM�FGßDJFODZ�PG�PO�SPBE�WFIJDMFT��5IJT�DIBOHF�GSPN�
IJTUPSJDBM�USFOET�JT�CFJOH�ESJWFO�CZ�UIF�GFEFSBM�-%7�
SFHVMBUJPOT�EFTQJUF�QSPKFDUFE�JODSFBTFT�JO�QPQVMBUJPO�
BOE�OVNCFS�PG�WFIJDMFT��&NJTTJPOT�BSF�QSPKFDUFE�UP�
EFDSFBTF�CZ����.U�CFUXFFO������BOE������BT�UIF�TUPDL�

PG�FYJTUJOH�WFIJDMFT�JT�HSBEVBMMZ�PWFSUVSOFE�XJUI�NPSF�
FGßDJFOU�HBTPMJOF�BOE�EJFTFM�WFIJDMFT�BT�XFMM�BT�UIF�
JODSFBTJOH�TIBSF�PG�[FSP�FNJTTJPO�WFIJDMFT�	;&7
��5IF�
GFEFSBM�IFBWZ�EVUZ�WFIJDMFT�	)%7
�()(�FNJTTJPOT�
TUBOEBSET�QBSUT���BOE���XJMM�BMTP�DPOUSJCVUF�UP�JODSFBTFE�
GVFM�FGßDJFODZ�PG�PO�SPBE�GSFJHIU�WFIJDMFT�UIPVHI�
FNJTTJPOT�XJMM�DPOUJOVF�UP�SJTF�JO�UIBU�TVC�TFDUPS�ESJWFO�
CZ�BO�FYQBOEJOH�FDPOPNZ�

*O�0DUPCFS������UIF�(PWFSONFOU�PG�$BOBEB�SFMFBTFE�
UIF�-JHIU�EVUZ�WFIJDMFT�	-%7��
�()(�FNJTTJPOT�
TUBOEBSET�XIJDI�QSFTDSJCF�QSPHSFTTJWFMZ�NPSF�
TUSJOHFOU�BOOVBM�FNJTTJPO�TUBOEBSET�GPS�OFX�WFIJDMFT�
PG�NPEFM�ZFBST������UP�������*O�4FQUFNCFS������UIF�
(PWFSONFOU�SFMFBTFE�UIF�-JHIU�EVUZ�WFIJDMFT���	-%7��
�
()(�FNJTTJPOT�TUBOEBSET�GPS�NPEFM�ZFBST������UP�������

5IFTF�SFHVMBUJPOT�XJMM�BDIJFWF�TJHOJßDBOU�BOE�TVTUBJOFE�
()(�SFEVDUJPOT�BOE�GVFM�TBWJOHT�CFOFßUT��#Z������
JU�JT�FTUJNBUFE�UIBU�$BOBEJBO�SFHVMBUJPOT�GPS�NPEFM�
ZFBST������UP������XJMM�MFBE�UP�BOOVBM�SFEVDUJPOT�PG�
CFUXFFO���BOE����.U��'PS�NPEFM�ZFBST������UP������UIF�
SFHVMBUJPOT�XJMM�SFEVDF�()(�FNJTTJPOT�CZ�BO�BEEJUJPOBM�
��.U�JO������JODSFBTJOH�UP����.U�CZ������BT�UIFTF�OFX�
FGßDJFOU�WFIJDMFT�SFQMBDF�UIF�FYJTUJOH�TUPDL��

6OEFS�CPUI�QIBTFT�PG�-%7�SFHVMBUJPOT�TQBOOJOH�NPEFM�
ZFBST������UP������UIF�GVFM�FGßDJFODZ�PG�OFX�DBST�XJMM�
JODSFBTF�CZ�����BT�DPNQBSFE�UP�NPEFM�ZFBS������	BOE�
����DPNQBSFE�UP�UIF������NPEFM�ZFBS
�BOE�UIF�GVFM�
FGßDJFODZ�PG�OFX�QBTTFOHFS�MJHIU�USVDLT�XJMM�JODSFBTF�
CZ������5IF�TBMFT�XFJHIUFE�GVFM�FGßDJFODZ�PG�OFX�DBST�
JT�QSPKFDUFE�UP�JNQSPWF�GSPN�����-�����LN�JO������UP�
����-�����LN�JO������BOE�UP�����-�����LN�CZ�������
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5IF�TBMFT�XFJHIUFE�GVFM�FGßDJFODZ�PG�OFX�QBTTFOHFS�
MJHIU�USVDLT�BSF�QSPKFDUFE�UP�JNQSPWF�GSPN������-�����
LN�JO������UP�����-�����LN�JO������BOE�UP�����-�����
LN�CZ�������*O�BEEJUJPO�UIF�-%7�SFHVMBUJPOT�BSF�
ESJWJOH�UIF�TIJGU�BXBZ�GSPN�UIF�VTF�PG�)'$T�JO�NPCJMF�
BJS�DPOEJUJPOFST�SFTVMUJOH�JO�B�TJHOJßDBOU�EFDSFBTF�JO�
FNJTTJPOT�PG�UIJT�HBT�XJUI�IJHI�HMPCBM�XBSNJOH�QPUFOUJBM��
4FF�5BCMF������GPS�USFOET�JO�)'$�FNJTTJPOT��

"T�EFQJDUFE�JO�5BCMF������UIF�USBOTQPSUBUJPO�TFDUPS�
DPNQSJTFT�TFWFSBM�EJTUJODU�TVCTFDUPST��QBTTFOHFS�GSFJHIU�

BJS�BOE�PUIFST�	F�H��SBJM�BOE�NBSJOF
��&BDI�TVCTFDUPS�
FYIJCJUT�EJGGFSFOU�USFOET�EVSJOH�UIF�QSPKFDUJPO�QFSJPE��
'PS�FYBNQMF�FNJTTJPOT�GSPN�QBTTFOHFS�USBOTQPSUBUJPO�
BSF�QSPKFDUFE�UP�EFDSFBTF�CZ����.U�$0

2
�FR�CFUXFFO�

�����BOE������XIJMF�UIPTF�GPS�HSPVOE�GSFJHIU�PGG�SPBE�
BOE�PUIFS�WFIJDMFT�BSF�QSPKFDUFE�UP�HSPX�CZ����.U�PWFS�
UIF�TBNF�UJNF�QFSJPE��/PUF�UIBU�BMUIPVHI�BCTPMVUF�
FNJTTJPOT�BSF�QSPKFDUFE�UP�HSPX�JO�UIF�GSFJHIU�TVCTFDUPS�
FNJTTJPOT�BSF�FYQFDUFE�UP�EFDSFBTF�SFMBUJWF�UP�CVTJOFTT�
BT�VTVBM�MFWFMT�BT�B�SFTVMU�PG�WBSJPVT�GFEFSBM�QSPWJODJBM�
and territorial programs.

Table 5.11: Transportation: Emissions by Subsector (Mt CO
2
 eq) from 2005 to 2030

2005 2010 2015 2020 2030

CHANGE 2005 

TO 2030

Passenger Transport 93 92 91 84 69 -24

Cars, Trucks and Motorcycles 85 85 83 76 61 -25

Bus, Rail and Domestic Aviation 7 7 7 8 8 1

Freight Transport 64 73 76 78 79 15

Heavy Duty Trucks, Rail 56 65 71 72 74 18

Domestic Aviation and Marine 8 8 5 5 5 -3

Other: Recreational, Commercial and Residential 7 7 6 7 8 1

Total 163 171 173 168 155 -8

Note: Numbers may not sum to the total due to rounding.

5.3.6.3 Electricity Generation

"T�BCPVU�����PG�UIF�VUJMJUZ�FMFDUSJDJUZ�TVQQMZ�JO�$BOBEB�
JT�HFOFSBUFE�GSPN�OPO�()(�FNJUUJOH�TPVSDFT�UIF�
FMFDUSJDJUZ�TFDUPS�DPNQSJTFE�POMZ�����PG�UPUBM�$BOBEJBO�
()(�FNJTTJPOT�JO�������4JODF������FMFDUSJDJUZ�TFDUPS�
FNJTTJPOT�IBWF�GBMMFO�BO�BWFSBHF�PG����QFS�ZFBS�UIF�
GBTUFTU�PG�BOZ�TFDUPS�JO�$BOBEB��5IF�NJY�PG�TPVSDFT�PG�
FOFSHZ�VTFE�UP�HFOFSBUF�QPXFS�WBSZ�DPOTJEFSBCMZ�BDSPTT�
UIF�DPVOUSZ�EFQFOEJOH�PO�SFHJPOBM�GFBUVSFT�TVDI�BT�UIF�
BWBJMBCJMJUZ�PG�OBUVSBM�SFTPVSDFT�TVDI�BT�IZESPQPXFS�
transmission interconnections to other provinces and 

UIF�6OJUFE�4UBUFT�BOE�BDDFTT�UP�OBUVSBM�HBT��4FWFSBM�
QSPWJODFT�SFMZ�BMNPTU�FYDMVTJWFMZ�PO�IZESPQPXFS�BU�
QSFTFOU�EVF�UP�BCVOEBOU�IZESP�SFTPVSDFT�XIJMF�PUIFS�
KVSJTEJDUJPOT�IBWF�IJHIMZ�EJWFSTJßFE�NJYFT�PG�QPXFS�
UIBU�DPNCJOF�OPO�FNJUUJOH�QPXFS�GSPN�SFOFXBCMFT�BOE�
OVDMFBS�XJUI�GPTTJM�GVFM�HFOFSBUJPO��"�GFX�SFMZ�QSJNBSJMZ�
PO�GPTTJM�GVFMT�TVDI�BT�SFßOFE�QFUSPMFVN�QSPEVDUT�
OBUVSBM�HBT�BOE�DPBM��

0WFS�UIF������UP������QFSJPE�EFNBOE�GPS�FMFDUSJDJUZ�
SPTF�DPOTJEFSBCMZ�BOE�UIJT�JODSFBTF�JO�EFNBOE�XBT�NFU�
XJUI�WBSZJOH�TPVSDFT�PG�QPXFS��&NJTTJPOT�GSPN�UIF�
FMFDUSJDJUZ�TFDUPS�JODSFBTFE�PWFS�UIJT�UJNF�QFSJPE�BT�TPNF�
QSPWJODFT�FYQBOEFE�UIFJS�DBQBDJUZ�CZ�CVJMEJOH�GPTTJM�GVFM�
ßSFE�QPXFS�QMBOUT�PS�CZ�JODSFBTJOH�UIF�VUJMJ[BUJPO�SBUF�PG�
FYJTUJOH�DPBM�VOJUT�JO�QMBDF�PG�OVDMFBS�QMBOUT�BT�XBT�EPOF�
JO�UIF�QSPWJODF�PG�0OUBSJP��*O�BEEJUJPO�PUIFS�QSPWJODFT�
JODSFBTFE�UIFJS�OBUVSBM�HBT�BOE�SFßOFE�QFUSPMFVN�
QSPEVDU�ßSFE�HFOFSBUJPO�UP�NFFU�HSPXJOH�EFNBOE��

1PTU������FNJTTJPOT�JO�UIJT�TFDUPS�GFMM�TJHOJßDBOUMZ�BT�
DPBM�ßSFE�VOJUT�XFSF�DMPTFE�BOE�NPSF�MPXFS�BOE�OPO�
FNJUUJOH�TPVSDFT�XFSF�CSPVHIU�POMJOF�UP�SFQMBDF�DPBM��
Provinces continued to replace some higher-emitting 

coal and diesel generation with lower-emitting natural 

HBT�HFOFSBUJPO�CVU�BMTP�B�TJHOJßDBOU�JODSFBTF�JO�OPO�
IZESP�SFOFXBCMF�HFOFSBUJPO�XBT�PCTFSWFE�PWFS�UIF�
TBNF�UJNF�QFSJPE��8JOE�HFOFSBUJPO�JODSFBTFE�GSPN�
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�����PG�UPUBM�HFOFSBUJPO�JO������UP������CZ������BO�
BWFSBHF�HSPXUI�SBUF�PG�PWFS�����QFS�ZFBS�XIJMF�TPMBS�
HFOFSBUJPO�IBT�JODSFBTFE�OFBSMZ�����QFS�ZFBS�EVSJOH�UIF�
TBNF�QFSJPE��5PHFUIFS�XJOE�TPMBS�BOE�CJPNBTT�TPVSDFT�
PG�HFOFSBUJPO�BDDPVOUFE�GPS������PG�VUJMJUZ�FMFDUSJDJUZ�
HFOFSBUJPO�JO������VQ�GSPN������JO�������*O�QBSUJDVMBS�
0OUBSJPnT�DPBM�ßSFE�HFOFSBUJPO�QIBTF�PVU�XBT�DPNQMFUFE�
JO������XJUI�SFQMBDFNFOU�HFOFSBUJPO�DPNJOH�QSJNBSJMZ�
GSPN�OPO�()(�FNJUUJOH�TPVSDFT�TVDI�BT�XJOE�OVDMFBS�
TPMBS�BOE�CJPNBTT��

4FWFSBM�$BOBEJBO�QSPWJODFT�IBWF�BDIJFWFE�OFBSMZ�
�����OPO�FNJUUJOH�HSJET�CZ������BOE�UIFJS�FMFDUSJDJUZ�
TVQQMZ�JT�FYQFDUFE�UP�SFNBJO�OPO�FNJUUJOH�UISPVHIPVU�
UIF�GPSFDBTU��2VÁCFD�.BOJUPCB�BOE�#SJUJTI�$PMVNCJB�
HFOFSBUF����UP������PG�FMFDUSJDJUZ�GSPN�IZESP�BOE�PUIFS�
SFOFXBCMFT�BOE�BSF�FYQFDUFE�UP�DPOUJOVF�UP�EFWFMPQ�OFX�
SFOFXBCMF�SFTPVSDFT�JO�UIF�GVUVSF�NBJOUBJOJOH�FNJUUJOH�
SFTPVSDFT�POMZ�GPS�SFNPUF�PS�CBDL�VQ�OFFET��1SJODF�
Edward Island has reduced thermal generation to near 

[FSP�XJUI�����PG�PO�JTMBOE�HFOFSBUJPO�DPNJOH�GSPN�JUT�
BNQMF�XJOE�SFTPVSDFT��5IF�:VLPO�IBT�BMTP�TVCTUBOUJBMMZ�
SFEVDFE�JUT�SFMJBODF�PO�EJFTFM�BOE�OPX�HFOFSBUFT�����PG�
FMFDUSJDJUZ�GSPN�SFOFXBCMF�TPVSDFT��

'JOBMMZ�HSPXJOH�VTF�PG�PO�TJUF�DPHFOFSBUJPO�UP�NFFU�
JOEVTUSJBM�FMFDUSJDJUZ�BOE�TUFBN�EFNBOET�QBSUJDVMBSMZ�JO�
UIF�"MCFSUB�PJM�BOE�HBT�TFDUPS�SFEVDFE�VUJMJUZ�EFNBOET�
BOE�GVSUIFS�SFEVDFE�FMFDUSJDJUZ�TFDUPS�FNJTTJPOT��
$PHFOFSBUJPO�JT�UIF�TJNVMUBOFPVT�HFOFSBUJPO�PG�
FMFDUSJDJUZ�BOE�IFBU�PS�TUFBN�UIBU�DBO�CF�UIFO�VTFE�JO�
industrial processes such as in situ oil sands extraction. 

"T�B�SFTVMU�PG�JODSFBTJOH�VTF�PG�DPHFOFSBUJPO�FNJTTJPOT�
GPS�FMFDUSJDJUZ�QSPEVDUJPO�BSF�TIJGUFE�GSPN�UIF�VUJMJUZ�
FMFDUSJDJUZ�TFDUPS�UP�UIF�PJM�BOE�HBT�TFDUPS��)PXFWFS�
UIF�DPNCJOFE�QSPEVDUJPO�PG�QPXFS�BOE�IFBU�JT�NPSF�
FGßDJFOU�UIBO�UIFJS�TFQBSBUF�QSPEVDUJPO�EVF�UP�UIF�
DBQUVSJOH�PG�XBTUF�IFBU�BOE�TUFBN�GSPN�DPNCVTUJPO�GPS�
VTFGVM�XPSL�UIBU�XPVME�PUIFSXJTF�OFFE�UP�CF�QSPEVDFE�
TFQBSBUFMZ��"T�B�SFTVMU�UIF�FDPOPNZ�XJEF�JNQBDU�

PG�TIJGUJOH�GSPN�VUJMJUZ�OBUVSBM�HBT�ßSFE�FMFDUSJDJUZ�
HFOFSBUJPO�	PS�PUIFS�GPTTJM�GVFM�TPVSDFT
�UP�JOEVTUSJBM�
cogeneration using natural gas in general results in a 

SFEVDUJPO�JO�()(�FNJTTJPOT��*O�UIF�QBSUJDVMBS�DPOUFYU�
PG�"MCFSUBnT�DPBM�CBTFE�FMFDUSJDJUZ�HSJE�UIFTF�SFEVDUJPOT�
DBO�CF�TVCTUBOUJBM��

5IF�SFDFOU�EPXOXBSE�USFOE�JO�FNJTTJPOT�GSPN�UIF�
FMFDUSJDJUZ�TFDUPS�JT�FYQFDUFE�UP�DPOUJOVF�PWFS�UIF�OFYU�
EFDBEF�BT�B�SFTVMU�PG�WBSJPVT�GFEFSBM�BOE�QSPWJODJBM�
HPWFSONFOUBM�JOJUJBUJWFT��&NJTTJPOT�JO�UIF�FMFDUSJDJUZ�
TFDUPS�GFMM�CZ����.U�$0

2
�FR�GSPN������UP������BOE�BSF�

QSPKFDUFE�UP�GVSUIFS�EFDSFBTF����.U�CZ������GPS�B�UPUBM�
EFDSFBTF�PG����.U�PWFS�UIF�QFSJPE�XIJMF�UPUBM�HFOFSBUJPO�
JODSFBTFE��5BCMF������PVUMJOFT�UIF�EFDMJOF�JO�QSPKFDUFE�
FNJTTJPOT�BMPOHTJEF�UIF�FYQFDUFE�JODSFBTF�JO�FMFDUSJDJUZ�
HFOFSBUJPO�GSPN������UISPVHI������

Table 5.12: Utility Electricity Sector: Emissions 
and Drivers

SECTOR 2005 2010 2015 2020 2030

Emissions (Mt CO
2
 eq) 117 96 79 71 46

Generation  

(Terawatt Hours)

551 539 580 588 587

$POUJOVFE�VTF�PG�PO�TJUF�JOEVTUSJBM�DPHFOFSBUJPO�BOE�
BO�PWFSBMM�EFDSFBTF�JO�OFU�FMFDUSJDJUZ�FYQPSUT�BT�NBKPS�
FYQPSUJOH�QSPWJODFT�VTF�JODSFBTJOHMZ�NPSF�FMFDUSJDJUZ�
EPNFTUJDBMMZ�BSF�QSPKFDUFE�UP�LFFQ�VUJMJUZ�FMFDUSJDJUZ�
HFOFSBUJPO�HSPXUI�MPX�FWFO�BT�FMFDUSJDJUZ�EFNBOE�
HSPXT��'VSUIFSNPSF�XIJMF�QPQVMBUJPO�BOE�UIF�FDPOPNZ�
DPOUJOVF�UP�HSPX�JO�UIF�GPSFDBTU�SFTJEFOUJBM�BOE�
DPNNFSDJBM�FMFDUSJDJUZ�EFNBOET�SFNBJO�áBU�PS�EFDMJOF�
EVF�UP�JNQSPWFNFOUT�JO�FOFSHZ�FGßDJFODZ��UIF�NBKPSJUZ�
PG�JODSFBTFE�EFNBOE�GPS�FMFDUSJDJUZ�JO�UIF�GPSFDBTU�JT�
GSPN�JOEVTUSJBM�BOE�NBOVGBDUVSJOH�TFDUPST��5IF�NPEFTU�
JODSFBTF�JO�FMFDUSJDJUZ�HFOFSBUJPO�FYQFDUFE�UISPVHI�
�����XJMM�CF�TVQQMJFE�CZ�WBSJPVT�GVFM�TPVSDFT��"MUIPVHI�
DPBM�VTBHF�GPS�FMFDUSJDJUZ�HFOFSBUJPO�JT�EFDMJOJOH�UIF�
QSPQPSUJPO�PG�QPXFS�HFOFSBUJPO�GSPN�GPTTJM�GVFMT�JT�
FYQFDUFE�UP�WBSZ�CZ�QSPWJODF�BOE�UFSSJUPSZ�EFQFOEJOH�
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PO�UIF�BWBJMBCJMJUZ�PG�FMFDUSJDJUZ�GSPN�IZESP�OVDMFBS�
QPXFS�BOE�OPO�IZESP�SFOFXBCMF�FOFSHZ�TPVSDFT�TVDI�
as wind.k

5IF�QSPQPSUJPO�PG�VUJMJUZ�FMFDUSJDJUZ�HFOFSBUJPO�DPNJOH�
GSPN�SFOFXBCMF�TPVSDFT�JT�QSPKFDUFE�UP�JODSFBTF�CFUXFFO�
�����BOE�������)ZESPQPXFS�HFOFSBUJPO�JT�FYQFDUFE�UP�
JODSFBTF�JO�NPTU�$BOBEJBO�QSPWJODFT�BOE�UFSSJUPSJFT�
CPUI�UISPVHI�MBSHF�EBN�DPOTUSVDUJPO�BOE�TNBMM�IZESP�
QSPKFDUT�CSJOHJOH�IZESPQPXFS�GSPN�����UP�����PG�
VUJMJUZ�FMFDUSJDJUZ�HFOFSBUFE�JO�$BOBEB��/PO�IZESP�
SFOFXBCMFT�TVDI�BT�XJOE�TPMBS�CJPNBTT�BOE�XBTUF�
HFOFSBUJPO�BSF�FYQFDUFE�UP�DPOUJOVF�UP�HSPX�BU�BCPVU�
���QFS�ZFBS�CFUXFFO������BOE������BOE�BSF�QSPKFDUFE�
UP�BDDPVOU�GPS�OFBSMZ�����PG�UPUBM�HFOFSBUJPO�CZ�������
/VDMFBS�QPXFS�IPXFWFS�JT�FYQFDUFE�UP�EFDMJOF�CZ�����
PWFS�UIF�TBNF�UJNF�GSBNF�BT�0OUBSJP�SFEVDFT�JUT�OVDMFBS�
DBQBDJUZ�CFUXFFO������BOE������XJUI�UIF�SFUJSFNFOU�PG�
several ageing units. 

$PBM�HFOFSBUJPO�JT�FYQFDUFE�UP�GBMM�CZ�����CFUXFFO�
2015 and 2030 as coal units continue to retire or reduce 

QSPEVDUJPO�JO�"MCFSUB�4BTLBUDIFXBO�BOE�/PWB�4DPUJB��
Natural gas generation is expected to increase to replace 

DPBM�BOE�OVDMFBS�HFOFSBUJPO�BT�XFMM�BT�UP�TVQQPSU�
JODSFBTJOH�VTF�PG�JOUFSNJUUFOU�TPVSDFT�PG�HFOFSBUJPO�
such as wind. 

'FEFSBM�SFHVMBUJPOT�UP�SFEVDF�$0
2
�FNJTTJPOT�GSPN�

DPBM�ßSFE�FMFDUSJDJUZ�DBNF�JOUP�FGGFDU�PO�+VMZ���������
5IF�SFHVMBUJPOT�BQQMZ�B�TUSJOHFOU�QFSGPSNBODF�TUBOEBSE�
UP�OFX�DPBM�ßSFE�FMFDUSJDJUZ�HFOFSBUJPO�VOJUT�BOE�
UIPTF�DPBM�ßSFE�VOJUT�UIBU�IBWF�SFBDIFE�UIF�FOE�PG�
UIFJS�FDPOPNJD�MJGF��5IF�SFHVMBUJPOT�XJMM�GBDJMJUBUF�B�
permanent transition towards lower or non-emitting 

UZQFT�PG�HFOFSBUJPO�TVDI�BT�IJHI�FGßDJFODZ�OBUVSBM�HBT�
BOE�SFOFXBCMF�FOFSHZ��8JUI�UIJT�SFHVMBUJPO�$BOBEB�
CFDBNF�UIF�ßSTU�NBKPS�DPBM�VTFS�UP�CBO�DPOTUSVDUJPO�PG�
USBEJUJPOBM�DPBM�ßSFE�FMFDUSJDJUZ�HFOFSBUJPO�VOJUT�

5IF�(PWFSONFOU�PG�$BOBEB�BOOPVODFE�JUT�JOUFOUJPO�
to amend these regulations to accelerate action and 

QIBTF�PVU�USBEJUJPOBM�DPBM�ßSFE�FMFDUSJDJUZ�HFOFSBUJPO�
CZ�%FDFNCFS����������%SBGU�BNFOENFOUT�BSF�UBSHFUFE�
GPS�QVCMJDBUJPO�JO�FBSMZ�+BOVBSZ������XJUI�ßOBM�
BNFOENFOUT�UBSHFUFE�GPS�QVCMJDBUJPO�CZ�%FDFNCFS�
������5IF�SFEVDUJPOT�GSPN�UIJT�BNFOENFOU�BSF�OPU�
JODMVEFE�JO�UIF�3FGFSFODF�$BTF�CVU�BSF�JOTUFBE�SFáFDUFE�
JO�UIF�oXJUI�BEEJUJPOBM�NFBTVSFTp�TDFOBSJP�HJWFO�UIF�
UJNFMJOF�PG�QVCMJDBUJPO�GPS�UIF�ESBGU�BNFOENFOUT�

*O�BEEJUJPO�TFWFSBM�QSPWJODFT�IBWF�JOUSPEVDFE�
TJHOJßDBOU�NFBTVSFT�UP�NPWF�BXBZ�GSPN�GPTTJM�GVFM�
FMFDUSJDJUZ�HFOFSBUJPO�BOE�UPXBSET�DMFBOFS�TPVSDFT�PG�
QPXFS�UIBU�DPOUSJCVUF�UP�UIF�EFDMJOF�JO�FNJTTJPOT�JO�
UIF�FMFDUSJDJUZ�TFDUPS��/PWB�4DPUJB�BJNT�UP�EFDSFBTF�
FNJTTJPOT�JO�JUT�FMFDUSJDJUZ�TFDUPS�UISPVHI�B�EFDMJOJOH�
DBQ�PO�FNJTTJPOT�BOE�B�SFOFXBCMF�QPSUGPMJP�TUBOEBSE�
UIBU�XJMM�SFRVJSF�����PG�FMFDUSJDJUZ�TBMFT�UP�DPNF�GSPN�
SFOFXBCMF�TPVSDFT�CZ�������"MCFSUB�XJMM�QIBTF�PVU�
USBEJUJPOBM�DPBM�ßSFE�HFOFSBUJPO�CZ�UIF�FOE�PG������
BOE�IBT�JOUSPEVDFE�DPNQMFNFOUBSZ�QMBOT�UP�BDIJFWF�
����SFOFXBCMF�DBQBDJUZ�PWFS�UIF�TBNF�UJNF�GSBNF��
/FXGPVOEMBOE�BOE�-BCSBEPS�JT�DPOTUSVDUJOH�B�OFX�MBSHF�
IZESP�EBN�BOE�BO�VOEFSXBUFS�USBOTNJTTJPO�MJOL�CFUXFFO�
-BCSBEPS�BOE�/FXGPVOEMBOE�*TMBOE�UP�SFQMBDF�BHFJOH�
IJHI�FNJUUJOH�IFBWZ�GVFM�PJM�HFOFSBUJPO�PO�UIF�*TMBOE�
XJUI�SFOFXBCMF�QPXFS��

"U�B�OBUJPOBM�MFWFM�FNJTTJPOT�GSPN�DPBM�ßSFE�HFOFSBUJPO�
BSF�QSPKFDUFE�UP�EFDMJOF�CZ����.U�PWFS�UIF������UP������
UJNF�QFSJPE�BOE�FNJTTJPOT�GSPN�SFßOFE�QFUSPMFVN�
QSPEVDUT�TVDI�BT�EJFTFM�BOE�GVFM�PJMT�BSF�FYQFDUFE�UP�
GBMM�CZ���.U��&NJTTJPOT�GSPN�OBUVSBM�HBT�BSF�FYQFDUFE�
UP�JODSFBTF�CZ����.U�PWFS�UIF�QFSJPE�JO�UIJT�TFDUPS�
BT�OBUVSBM�HBT�SFQMBDFT�DPBM�JO�TPNF�QSPWJODFT�IFMQT�
NFFU�HSPXJOH�FMFDUSJDJUZ�EFNBOE�BOE�TVQQPSUT�UIF�
JOUFHSBUJPO�PG�IJHIFS�MFWFMT�PG�JOUFSNJUUFOU�SFOFXBCMFT�

k See Annex Table 5A.7 Electricity Supply and Demand.
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Table 5.13: Utility Electricity Sector Emissions by Fuel Type (Mt CO
2
 eq) from 2005 to 2030

FUEL 2005 2010 2015 2020 2030

CHANGE 2005 

TO 2030

Coal 95 78 61 52 22 -73

Refined Petroleum Productsa 11 5 5 5 3 -8

Natural Gas 10 14 13 14 21 11

Biomass <1 <1 <1 <1 <1 0

Total 117 96 79 71 46 -70

Note: Numbers may not sum to the total due to rounding. 
a These estimates do not include the Government’s recent announcement on its intent to amend the existing federal regulations to accelerate 
action and phase out traditional coal-fired electricity generation by December 31, 2029. The reductions from this amendment are instead 
reflected in the “with additional measures” scenario.

5.3.6.4 Heavy Industry

5IF�IFBWZ�JOEVTUSZ�TFDUPS�JODMVEFT�NFUBM�BOE�OPO�
NFUBM�NJOJOH�BDUJWJUJFT�TNFMUJOH�BOE�SFßOJOH�BOE�UIF�
QSPEVDUJPO�BOE�QSPDFTTJOH�PG�JOEVTUSJBM�HPPET�TVDI�BT�
DIFNJDBMT�GFSUJMJ[FST�BMVNJOVN�QVMQ�BOE�QBQFS�JSPO�
and steel and cement.

&NJTTJPOT�GSPN�UIF�IFBWZ�JOEVTUSZ�TFDUPS�XFSF�
SFTQPOTJCMF�GPS�����PG�UPUBM�$BOBEJBO�FNJTTJPOT�JO�
�����BOE�GFMM�UP�����JO�������5IF�EFDMJOF�	���.U�
$0

2
�FR
�SFáFDUT�UFDIOPMPHJDBM�DIBOHFT�TVDI�BT�JNQSPWFE�

FNJTTJPO�DPOUSPM�UFDIOPMPHJFT�GPS�QFSáVPSPDBSCPOT�
	1'$T
�XJUIJO�UIF�BMVNJOVN�JOEVTUSZ�BOE�UIF�DMPTVSF�
PG�UIF�BEJQJD�BDJE�QMBOU�JO�0OUBSJP��&OFSHZ�FGßDJFODZ�

NFBTVSFT�SFQMBDFNFOU�PG�SBX�NBUFSJBMT�XJUI�SFDZDMFE�
NBUFSJBMT�BOE�VTF�PG�GVFMT�TVDI�BT�CJPNBTT�BOE�XBTUF�JO�
QSPEVDUJPO�QSPDFTTFT�XFSF�BMTP�SFTQPOTJCMF�GPS�UIF�()(�
reductions over time.

&NJTTJPOT�GSPN�UIF�IFBWZ�JOEVTUSZ�TFDUPS�EFDSFBTFE�
CZ����.U�CFUXFFO������BOE������CVU�BSF�QSPKFDUFE�
UP�JODSFBTF�CZ����.U�CFUXFFO������BOE������EVF�UP�
JODSFBTFE�QSPEVDUJPO�JO�TPNF�TVCTFDUPST��&NJTTJPOT�
BSF�FTUJNBUFE�UP�IBWF�CFFO�BU�UIFJS�MPXFTU�QPJOU�JO�
�����GPMMPXJOH�B�EFDMJOF�JO�QVMQ�BOE�QBQFS�JSPO�BOE�
TUFFM�BOE�TNFMUJOH�BOE�SFßOJOH�PVUQVU�CVU�UIFO�
recovered somewhat with increased chemical and 

GFSUJMJ[FS�QSPEVDUJPO�

Table 5.14: Heavy Industry: Emissions and Drivers

MT CO
2
 EQUIVALENT 2005 2010 2015 2020 2030

Emissions (Mt CO
2 
eq) 86 73 75 83 97

Gross Output of Heavy Industry (1997 $billions) 3,251 3,543 4,073 4,582 5,815

0O�BWFSBHF�FNJTTJPOT�HFOFSBUFE�CZ�IFBWZ�JOEVTUSZ�
TVCTFDUPST�BSF�QSPKFDUFE�UP�CF����MFTT�UIBO������
MFWFMT�CZ������PXJOH�UP�NPEFTU�QSPEVDUJPO�HSPXUI�
JO�UIF�SFDPWFSZ�ZFBST�PG�UIF�FDPOPNJD�EPXOUVSO�BOE�
DPOUJOVFE�SFEVDUJPO�PG�FNJTTJPOT�JOUFOTJUJFT��&YDFQUJPOT�
JODMVEF�EFDSFBTFE�FNJTTJPOT�JO�QVMQ�BOE�QBQFS�BOE�
JODSFBTJOH�FNJTTJPOT�GSPN�NJOJOH�DIFNJDBMT�BOE�
GFSUJMJ[FST�BT�TFWFSBM�OFX�QMBOUT�BSF�FYQFDUFE�UP�CF�CVJMU��

0WFS�UIF������UP������UJNFGSBNF�B�OVNCFS�PG�
TVCTFDUPST�BSF�QSPKFDUFE�UP�JODSFBTF��'PS�FYBNQMF�
FNJTTJPOT�GSPN�UIF�JSPO�BOE�TUFFM�TVCTFDUPS�BSF�QSPKFDUFE�
UP�SJTF�CZ������$FNFOU�FNJTTJPOT�BSF�QSPKFDUFE�UP�
JODSFBTF�CZ�����PWFS�UIF�QFSJPE�XIJMF�FNJTTJPOT�GSPN�
NJOJOH�JODSFBTF�CZ�����5IJT�SFáFDUT�FYQFDUFE�JODSFBTFT�
JO�QSPEVDUJPO�XIJMF�UIF�FOFSHZ�FGßDJFODZ�PG�UIF�
TVCTFDUPST�JODSFBTF�NPSF�TMPXMZ�
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Table 5.15: Heavy Industries’ Emissions by Subsector (Mt CO
2
 eq) from 2005 to 2030

SECTOR 2005 2010 2015 2020 2030

CHANGE 2005 

TO 2030

Mining 7 8 8 9 11 5

Smelting and Refining (Non-ferrous 

metals)

14 11 10 11 12 -2

Pulp and Paper 9 7 6 6 5 -4

Iron and Steel 16 14 14 15 19 2

Cement 13 10 10 11 14 1

Lime and Gypsum 3 3 2 3 3 0

Chemicals and Fertilizers 23 21 25 28 33 9

Total 86 73 75 83 97 11

Note: Numbers may not sum to the total due to rounding.

5.3.6.5 Buildings

Emissions in Canada’s commercial and residential 

CVJMEJOHT�JODSFBTFE�CZ����.U�$0
2
�FR�CFUXFFO������

BOE������BOE�UIFO�SFNBJOFE�SFMBUJWFMZ�TUBCMF�BSPVOE�
UIF������MFWFMT�UISPVHI�UP�������'SPN������UP������
CVJMEJOHT�IBWF�BDDPVOUFE�GPS�BCPVU�����PG�$BOBEBnT�
()(�FNJTTJPOT�JO�BOZ�HJWFO�ZFBS��%FTQJUF�B�HSPXJOH�
population and increased housing stock and commercial/

JOTUJUVUJPOBM�CVJMEJOH�TUPDL�QSPKFDUFE�FOFSHZ�FGßDJFODZ�
JNQSPWFNFOUT�IFMQ�UP�LFFQ�FNJTTJPOT�TUBCMF�QPTU�������

&NJTTJPOT�GSPN�DPNNFSDJBM�BOE�SFTJEFOUJBM�CVJMEJOHT�BSF�
QSPKFDUFE�UP�EFDMJOF�CZ����PWFS�UIF������UP������UJNF�
GSBNF�	FYDMVEJOH�JOEJSFDU�FNJTTJPOT�GSPN�FMFDUSJDJUZ
�

Residential

"T�TIPXO�JO�5BCMF������()(�FNJTTJPOT�GSPN�UIF�
SFTJEFOUJBM�CVJMEJOHT�	F�H��IPVTFT�BQBSUNFOUT�BOE�PUIFS�
EXFMMJOHT
�EFDMJOFE�CZ���.U�$0

2
�FR�CFUXFFO������BOE�

�����BOE�BSF�QSPKFDUFE�UP�EFDMJOF�CZ�B�GVSUIFS���.U�	PS�
��
�CFUXFFO������BOE�������5IJT�JT�EFTQJUF�BO�FYQFDUFE�
����JODSFBTF�	PS�����NJMMJPO
�PG�UIF�OVNCFS�PG�$BOBEJBO�
IPVTFIPMET�	B�LFZ�ESJWFS�PG�SFTJEFOUJBM�FNJTTJPOT�HSPXUI
�
CFUXFFO������BOE�������5IJT�IJHIMJHIUT�UIF�EFDSFBTJOH�
emissions intensities in the average dwelling due to 

JODSFBTJOH�FOFSHZ�DPTUT�CFJOH�NBOBHFE�XJUI�CFUUFS�
UFDIOPMPHJFT�BOE�QSBDUJDFT��*O�BEEJUJPO�GFEFSBM�BOE�
QSPWJODJBM�NFBTVSFT�BJNFE�BU�JODSFBTJOH�UIF�FOFSHZ�
FGßDJFODZ�PG�SFTJEFOUJBM�CVJMEJOHT�TVDI�BT�CVJMEJOH�DPEF�
SFHVMBUJPOT�SFCBUFT�GPS�FOFSHZ�FGßDJFODZ�JNQSPWFNFOUT�

BOE�WPMVOUBSZ�IPVTJOH�FOFSHZ�FGßDJFODZ�TUBOEBSET�
BSF�IFMQJOH�UP�JNQSPWF�FGßDJFODJFT�JO�UIJT�TVCTFDUPS�
over time.

Table 5.16: Residential Subsector: Emissions 
and Drivers

 2005 2010 2015 2020 2030

Emissions (Mt CO
2
 eq) 46 43 45 44 42

Households (millions) 12.1 13.0 13.9 14.9 16.5

Tonnes per household 3.79 3.32 3.19 2.96 2.55

Commercial

()(�FNJTTJPOT�GSPN�$BOBEBnT�DPNNFSDJBM�CVJMEJOHT�
JODSFBTFE�CZ���.U�CFUXFFO������BOE������BOE�BSF�
FYQFDUFE�UP�CF�BU�UIBU�MFWFM�JO������	5BCMF�����
��
&NJTTJPOT�JO�UIF�DPNNFSDJBM�TVCTFDUPS�SFNBJOFE�TUBCMF�
CFUXFFO������BOE������XIJMF�áPPS�TQBDF�DPOUJOVFE�
UP�JODSFBTF�EVF�JO�QBSU�UP�TUSFOHUIFOJOH�PG�CVJMEJOH�
FOFSHZ�DPEFT�BO�JODSFBTFE�DPNNJUNFOU�UP�CFODINBSL�
FOFSHZ�VTF�BOE�VOEFSUBLJOH�PG�FOFSHZ�SFMBUFE�SFUSPßUT��
Emissions are expected to decline despite an expansion 

PG�DPNNFSDJBM�áPPS�TQBDF�	UIF�QSJODJQBM�ESJWFS�PG�
FNJTTJPOT�GSPN�UIJT�TVCTFDUPS
�BT�UIF�FDPOPNZ�DPOUJOVFT�
UP�HSPX��5IJT�JT�B�SFTVMU�PG�DPOUJOVFE�FGßDJFODZ�
JNQSPWFNFOUT�BOE�UIF�QIBTF�EPXO�PG�BOE�CVML�JNQPSU�
CBO�PO�)'$T�VTFE�JO�SFGSJHFSBUJPO�BOE�BJS�DPOEJUJPOJOH��
"T�)'$T�IBWF�BO�BWFSBHF�HMPCBM�XBSNJOH�QPUFOUJBM�UIBU�
JT�VQ�UP������UJNFT�NPSF�QPUFOU�UIBO�$0

2
�EFDSFBTJOH�

)'$�DPOTVNQUJPO�IBT�B�TJHOJßDBOU�JNQBDU�PO�FNJTTJPOT��
#FUXFFO������BOE������FNJTTJPOT�BSF�QSPKFDUFE�UP�TUBZ�
DPOTUBOU�XIJMF�áPPS�TQBDF�JODSFBTFT�CZ������
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Table 5.17: Commercial Subsector: Emissions 
and Drivers

 2005 2010 2015 2020 2030

Emissions (Mt CO
2
 eq) 40 38 41 43 41

Floor space (millions m2) 654 714 749 776 863

5.3.6.6 Agriculture

()(�FNJTTJPOT�GSPN�QSJNBSZ�BHSJDVMUVSF�JO�$BOBEB�
DPOTJTU�NBJOMZ�PG�NFUIBOF�BOE�OJUSPVT�PYJEF�GSPN�
MJWFTUPDL�BOE�DSPQ�QSPEVDUJPO�TZTUFNT�BT�XFMM�BT�
FNJTTJPOT�GSPN�PO�GBSN�GVFM�VTF��&NJTTJPOT�IBWF�
SFNBJOFE�TUBCMF�PWFS�UIF������UP������QFSJPE�BU�
BQQSPYJNBUFMZ����.U�GPMMPXJOH�BO�JODSFBTF�PG����.U�
GSPN������UP�������4JODF������FNJTTJPOT�GSPN�UIF�

TFDUPS�IBWF�SFNBJOFE�TUBCMF�BU�BCPVU�����PG�$BOBEBnT�
UPUBM�FNJTTJPOT��&NJTTJPOT�BOE�SFNPWBMT�	TFRVFTUSBUJPO
�
PG�DBSCPO�GSPN�MBOE�NBOBHFNFOU�BOE�MBOE�VTF�DIBOHF�
BTTPDJBUFE�XJUI�BHSJDVMUVSBM�MBOET�XPVME�CF�BDDPVOUFE�
GPS�TFQBSBUFMZ�JO�UIF�-6-6$'�TFDUPS�

8IJMF�FNJTTJPOT�SFNBJO�TUBCMF�PWFS�UIF������UP������
QFSJPE�UIFSF�BSF�B�OVNCFS�PG�DPNQPTJUJPOBM�USFOET�
JO�UIF�TFDUPS��#FUXFFO������BOE������JODSFBTFT�JO�
DSPQ�QSPEVDUJPO�XFSF�PGGTFU�CZ�EFDSFBTFT�JO�BOJNBM�
QSPEVDUJPO��*O�UIF�QSPKFDUJPO�IPXFWFS�FNJTTJPOT�GSPN�
CPUI�DSPQ�QSPEVDUJPO�BOE�MJWFTUPDL�BSF�FYQFDUFE�UP�
SFNBJO�TUBCMF��"HSJDVMUVSF�FNJTTJPOT�BSF�QSPKFDUFE�UP�CF�
���.U�JO��������.U�MFTT�UIBO�UIF������MFWFMT��

Table 5.18: Agriculture Sector Emissions by Subsector (Mt CO
2
 eq) from 2005 to 2030

SECTOR 2005 2010 2015 2020 2030

CHANGE 2005 

TO 2030

On-Farm Fuel Use 14 14 14 14 14 0

Crop Production 16 19 22 21 21 5

Animal Production 45 37 37 36 37 -8

Total 74 70 73 71 72 -3

Note: Numbers may not sum to the total due to rounding.

5.3.6.7 Waste and Others

&NJTTJPOT�GSPN�XBTUF�NBOBHFNFOU�BOE�PUIFS�OPO�
emissions-intensive industrial sectors such as electric 

BOE�USBOTQPSU�FRVJQNFOU�NBOVGBDUVSJOH�SFNBJOFE�
SFMBUJWFMZ�TUBCMF�CFUXFFO������BOE�������'SPN�
�����UP������()(�FNJTTJPOT�GSPN�NVOJDJQBM�TPMJE�
XBTUF�MBOEßMMT�EFDMJOFE�XJUI�UIF�IFMQ�PG�QSPWJODJBM�
HPWFSONFOU�NFBTVSFT�BJNFE�BU�DBQUVSJOH�MBOEßMM�HBT�BT�
XFMM�BT�TPMJE�XBTUF�EJWFSTJPO��#FUXFFO������BOE������
FNJTTJPOT�BSF�FYQFDUFE�UP�HSPX�ESJWFO�CZ�QSPKFDUFE�
population growth.

/PO�FNJTTJPOT�JOUFOTJWF�JOEVTUSJBM�TVCTFDUPST�JODMVEFE�
JO�UIF�XBTUF�BOE�PUIFST�TFDUPS�SFQSFTFOU�B�XJEF�WBSJFUZ�PG�
PQFSBUJPOT�BOE�JODMVEF�MJHIU�NBOVGBDUVSJOH�	F�H��GPPE�
BOE�CFWFSBHF�BOE�FMFDUSPOJDT
�DPOTUSVDUJPO�BOE�UIF�
GPSFTUSZ�BOE�MPHHJOH�TFSWJDF�JOEVTUSZ��&NJTTJPOT�GSPN�
UIFTF�WBSJPVT�TVCTFDUPST�BSF�QSPKFDUFE�UP�JODSFBTF�TMJHIUMZ�
PWFS�UIF������UP������UJNFGSBNF�ESJWFO�CZ�QSPKFDUFE�
HSPXUI�JO�UIFTF�FDPOPNJD�BDUJWJUJFT�CVU�XJMM�SFNBJO�
lower than 2005 levels.
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Table 5.19: Waste and Others Emissions by Subsector (Mt CO
2
 eq) from 2005 to 2030

SECTOR 2005 2010 2015 2020 2030

CHANGE 2005 

TO 2030

Waste 28 25 25 27 28 1

Coal Production 2 3 2 2 2 -1

Light Manufacturing, Construction & Forest Resources 24 22 21 22 23 -2

Total 54 50 48 50 53 -2

Note: Numbers may not sum to the total due to rounding.

5.3.6.8 Land Use, Land-use Change and Forestry 

"�VOJRVF�DIBMMFOHF�JO�CPUI�QSPKFDUJOH�BOE�BDDPVOUJOH�
GPS�FNJTTJPOT�BOE�SFNPWBMT�JO�$BOBEBnT�NBOBHFE�
GPSFTU�JT�UIF�GBDU�UIBU�OBUVSBM�EJTUVSCBODFT�SFTVMU�JO�
TJHOJßDBOU�WBSJBUJPOT�JO�BOOVBM�GPSFTU�FNJTTJPO�BOE�
SFNPWBM�FTUJNBUFT��"T�XFMM�OBUVSBM�EJTUVSCBODFT�
HFOFSBMMZ�DBOOPU�CF�QSFEJDUFE��$BOBEBnT�/BUJPOBMMZ�
%FUFSNJOFE�$POUSJCVUJPO�SFMFBTFE�JO�.BZ������OPUFT�
that Canada is examining its approach to accounting 

JO�UIF�-6-6$'�TFDUPS�UPXBSET�JUT������FNJTTJPO�
reduction target. It also indicates that Canada will 

FYDMVEF�UIF�JNQBDUT�PG�OBUVSBM�EJTUVSCBODFT�BOE�VTF�UIF�
*1$$�QSPEVDUJPO�BQQSPBDI�UP�BDDPVOU�GPS�IBSWFTUFE�
wood products. This applies to Canada’s 2020 emission 

reduction target as well.

5IF�IJTUPSJDBM�FTUJNBUFT�GPS�-6-6$'�GSPN�����r�����
GPVOE�JO�$BOBEBnT������National Inventory Report 	/*3
�
FYDMVEF�GPS�UIF�ßSTU�UJNF�UIF�JNQBDUT�PG�TJHOJßDBOU�
OBUVSBM�EJTUVSCBODFT�JO�UIF�NBOBHFE�GPSFTU�UIBU�PDDVSSFE�
JO�UIF�IJTUPSJDBM�QFSJPE�	TFF�$IBQUFS���PG�UIF�/*3
��
"T�OPUFE�JO�UIF������/*3�XPSL�DPOUJOVFT�UP�SFßOF�
-6-6$'�FTUJNBUFT�UIBU�GPDVT�PO�BOUISPQPHFOJD�
FNJTTJPOT�BOE�SFNPWBMT�BT�B�CBTJT�GPS�JNQSPWFE�SFQPSUJOH�
BOE�BDDPVOUJOH�GPS�-6-6$'��"T�UIJT�XPSL�JT�TUJMM�

VOEFSXBZ�$BOBEB�IBT�OPU�TIPXO�-6-6$'�QSPKFDUJPOT�
BOE�BDDPVOUJOH�DPOUSJCVUJPOT��

5.3.6.9 Foreign Passenger and Foreign Freight

&NJTTJPOT�GSPN�'PSFJHO�1BTTFOHFS�BOE�'PSFJHO�'SFJHIU�
sectors are not included in the national total consistent 

with UNFCCC reporting guidelines. 

&NJTTJPOT�GSPN�UIF�'PSFJHO�1BTTFOHFS�BOE�'PSFJHO�
'SFJHIU�TFDUPST�DPNQSJTF�UPUBM�$BOBEJBO�GVFM�TPME�UP�
GPSFJHO�SFHJTUFSFE�XBUFSDSBGU�BOE�BJSDSBGU��&NJTTJPOT�
EFDMJOFE�CZ���.U�CFUXFFO������BOE������BOE�BSF�
FYQFDUFE�UP�JODSFBTF�����CFUXFFO������BOE������BT�UIF�
OVNCFS�PG�GPSFJHO�USBOTQPSUBUJPO�WFIJDMFT�BOE�OVNCFS�
PG�LJMPNFUFST�USBWFMFE�JODSFBTFT��

Table 5.20: Fuel Sold to Ships Emissions by Subsector 
(Mt CO

2
 eq) from 2005 to 2030

SECTOR 2005 2010 2015 2020 2030

Foreign Freight 5 4 2 2 2

Foreign Passenger 8 8 10 11 12

5.3.7 Detailed Emissions Projections by Gas 

and by Economic Sector

5IF�GPMMPXJOH�UBCMFT�TVNNBSJ[F�UPUBM�()(�QSPKFDUJPOT�
CZ�TFDUPS�BOE�CZ�HBT�VOEFS�UIF�oXJUI�DVSSFOU�NFBTVSFT�
TDFOBSJPp�BOE�JMMVTUSBUF�IPX�UIF�QSPKFDUFE�USFOET�WBSZ�CZ�
HBT�BOE�CZ�FDPOPNJD�TFDUPS��
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Table 5.21: CO
2
 Emissions Projections by Economic Sector (kt CO

2
 eq)

SECTOR

HISTORICAL PROJECTED

1990 1995 2000 2005 2010 2015 2020 2030

Oil and Gas 70,000 83,000 102,000 109,000 117,000 143,000 157,000 187,000

Electricity 92,000 96,000 125,000 115,000 95,000 78,000 70,000 46,000

Transportation 115,000 119,000 137,000 154,000 163,000 165,000 161,000 151,000

Heavy Industry 79,000 83,000 87,000 80,000 71,000 72,000 80,000 95,000

Buildings 67,000 72,000 77,000 78,000 72,000 74,000 73,000 69,000

Agriculture 12,000 15,000 15,000 14,000 14,000 15,000 15,000 15,000

Waste & Others 29,000 28,000 27,000 24,000 23,000 21,000 22,000 23,000

Total 463,000 496,000 570,000 574,000 554,000 568,000 579,000 584,000

Note: Numbers may not sum to the total due to rounding.

Table 5.22: CH
4
 Emissions Projections by Economic Sector (kt CO

2
 eq)

SECTOR

HISTORICAL PROJECTED

1990 1995 2000 2005 2010 2015 2020 2030

Oil and Gas 36,000 49,000 55,000 47,000 42,000 45,000 39,000 27,000

Electricity 0 100 100 100 100 200 100 200

Transportation 600 600 500 400 400 400 400 400

Heavy Industry 200 200 200 100 100 100 100 200

Buildings 4,600 4,500 4,000 3,000 3,200 3,200 3,000 2,800

Agriculture 26,000 31,000 32,000 36,000 30,000 29,000 28,000 29,000

Waste & Others 25,000 25,000 26,000 27,000 25,000 24,000 26,000 27,000

Total 94,000 111,000 118,000 114,000 100,000 102,000 96,000 86,000

Note: Numbers may not sum to the total due to rounding.

Table 5.23: N
2
O Emissions Projections by Economic Sector (kt CO

2
 eq)

SECTOR

HISTORICAL PROJECTED

1990 1995 2000 2005 2010 2015 2020 2030

Oil and Gas 500 600 800 800 1,000 1,100 1,300 1,500

Electricity 500 600 700 700 600 500 500 400

Transportation 4,500 5,600 6,500 6,300 4,700 3,600 3,700 3,700

Heavy Industry 12,000 12,100 2,900 4,500 1,800 1,900 1,300 1,600

Buildings 1,100 1,200 1,400 1,200 1,100 1,100 1,100 1,100

Agriculture 22,000 24,000 25,000 25,000 26,000 29,000 28,000 28,000

Waste & Others 1 900 2,000 2,100 2,100 2,100 2,100 2,200 2 ,400

Total 42,000 46,000 40,000 41,000 37,000 39,000 38,000 39,000

Note: Numbers may not sum to the total due to rounding.
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Table 5.24: HFC Emissions Projections by Economic Sector (kt CO
2
 eq)

SECTOR

HISTORICAL PROJECTED

1990 1995 2000 2005 2010 2015 2020 2030

Oil and Gas 0 0 0 0 0 0 0 0

Electricity 0 0 0 0 0 0 0 0

Transportation 0 100 1,100 1,900 2,600 3,200 2,900 700

Heavy Industry 1,000 0 0 0 500 600 600 400

Buildings 0 300 1,500 2,800 4,400 6,800 10,900 11,100

Agriculture 0 0 0 0 0 0 0 0

Waste & Others 0 0 100 400 300 400 400 300

Total 1,000 500 2,800 5,100 7,800 11,000 14,800 12,500

Note: Numbers may not sum to the total due to rounding.

Table 5.25: PFC Emissions Projections by Economic Sector (kt CO
2
 eq)

SECTOR

HISTORICAL PROJECTED

1990 1995 2000 2005 2010 2015 2020 2030

Oil and Gas 0 0 0 0 0 0 0 0

Electricity 0 0 0 0 0 0 0 0

Transportation 0 0 0 0 0 0 0 0

Heavy Industry 0 0 0 0 0 900 300 300

Buildings 0 0 0 0 0 0 0 0

Agriculture 0 0 0 0 0 0 0 0

Waste & Others 7,600 6,300 5,000 3,800 1,900 100 20 20

Total 7,600 6,300 5,000 3,800 1,900 1,000 300 300

Note: Numbers may not sum to the total due to rounding.

Table 5.26: SF
6
 Emissions Projections by Economic Sector (kt CO

2
 eq)

SECTOR

HISTORICAL PROJECTED

1990 1995 2000 2005 2010 2015 2020 2030

Oil and Gas 0 0 0 0 0 0 0 0

Electricity 200 200 200 200 200 200 100 100

Transportation 0 0 0 0 0 0 0 0

Heavy Industry 3,000 2,100 2,700 1,200 200 200 10 10

Buildings 0 0 0 0 0 0 0 0

Agriculture 0 0 0 0 0 0 0 0

Waste & Others 0 0 0 0 0 0 0 0

Total 3,200 2,300 2,900 1,400 400 400 100 100

Note: Numbers may not sum to the total due to rounding.

m While reported at the Provincial/Territorial level in Canada’s GHG Emissions Reference Case, emissions associated with ammonia produc-

tion as well as with the consumption of PFCs and SF
6
 (except for electric utilities) are only reported at the national level in Canada’s NIR. As 

such differences in emissions totals may occur, if these totals are calculated by summing up provincial values.
n Although provincial and territorial governments have announced a diverse range of measures, only measures that could be readily modeled or 

have an announced regulatory or budgetary dimension were modeled. Aspirational goals and targets that were not supported by measurable, 

real and verifiable actions were not included in the projections. The policies and measures modeled in this section are listed in Table 5A.9 in 

Annex 1 of this chapter and several are described in more detail in Chapter 4: Policies and Measures.
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5.4 Emissions by Provincem

&NJTTJPOT�WBSZ�DPOTJEFSBCMZ�CZ�QSPWJODF�ESJWFO�CZ�
EJWFSTJUZ�JO�QPQVMBUJPO�TJ[F�FDPOPNJD�BDUJWJUJFT�BOE�
SFTPVSDF�CBTF�BNPOH�PUIFS�GBDUPST��'PS�FYBNQMF�
QSPWJODFT�XIFSF�UIF�FDPOPNZ�JT�PSJFOUFE�NPSF�UPXBSE�
resource extraction will tend to have higher emissions 

MFWFMT�XIFSFBT�NPSF�NBOVGBDUVSJOH�PS�TFSWJDF�CBTFE�
economies tend to have lower emissions levels. 

&MFDUSJDJUZ�HFOFSBUJPO�TPVSDFT�BMTP�WBSZ�XJUI�QSPWJODFT�
UIBU�SFMZ�PO�GPTTJM�GVFMT�GPS�UIFJS�FMFDUSJDJUZ�HFOFSBUJPO�

IBWJOH�IJHIFS�FNJTTJPOT�UIBO�QSPWJODFT�UIBU�SFMZ�NPSF�
PO�IZESPFMFDUSJDJUZ��5BCMF������EJTQMBZT�QSPKFDUFE�
QSPWJODJBM�BOE�UFSSJUPSJBM�()(�FNJTTJPOT�GSPN������
UP�������5IF�QSPKFDUFE�FNJTTJPOT�SFáFDU�B�EJWFSTJUZ�PG�
FDPOPNJD�GBDUPST�BOE�HPWFSONFOU�NFBTVSFT�UP�SFEVDF�
()(�FNJTTJPOT��5IFTF�JODMVEF�FOFSHZ�FGßDJFODZ�
BOE�SFOFXBCMF�FMFDUSJDJUZ�QSPHSBNT�DBSCPO�UBYFT�PS�
MFWJFT�	J�F��#SJUJTI�$PMVNCJB�"MCFSUB�0OUBSJP�BOE�
2VÁCFD
�SFHVMBUPSZ�NFBTVSFT�BOE�MFHJTMBUFE�SFOFXBCMF�
FMFDUSJDJUZ�UBSHFUT�n

Table 5.27: Provincial and Territorial GHG Emissions (Mt CO
2
 eq) from 2005 to 2030

AREA 2005 2010 2015 2020 2030 CHANGE 2005 TO 2030

Newfoundland 10 10 10 12 10 -1

Prince Edward Island 2 2 2 2 2 0

Nova Scotia 23 20 16 15 13 -11

New Brunswick 20 19 14 14 14 -7

Québec 89 82 80 81 79 -10

Ontario 204 175 166 167 165 -39

Manitoba 21 20 21 21 21 0

Saskatchewan 70 70 75 74 70 0

Alberta 233 241 274 278 287 54

British Columbia 64 59 61 59 58 -6

Territories 3 2 2 4 4 2

Canada 738 701 722 728 722 -16

Note: Numbers may not sum to the total due to rounding.

Accounting for Purchasing of International Credits under the 
WCI Cap-and-Trade Program
The values in Table 5.27 represent domestic emissions. As such, 

they do not include potential allowances purchased internationally 

under the Western Climate Initiative (WCI) cap-and-trade program. 

Ontario and Québec have legislated GHG emissions targets for 

2020 and 2030. Both provinces have regulated emissions caps 

to achieve their 2020 targets, Ontario’s target being 15% below 

1990 levels and Québec being 20% (representing, as of the 2015 

Canadian inventory, 154 Mt and 71 Mt, respectively). In addition, 

both provinces have 2030 targets, Ontario’s being 37% below 

1990 levels and Québec’s being 37.5% (representing 114 Mt 

and 56 Mt respectively). The provinces will use a combination of 

new domestic policies and international allowances acquired from 

California (also part of the WCI) to meet their legislated targets. 

The impact of Ontario and Québec’s acquisition of international 

allowances will be additional to reductions shown in Table 5.27, and 

have been included in the additional measures described in Section 

5.5 and in Table 5.28.

5.5 Assessment of Aggregate Effect 
of Policies and Measures
5.5.1 With Measures and With Additional 

Measures Scenarios

6OEFS�UIF�1BSJT�"HSFFNFOU�$BOBEB�IBT�GPSNBMMZ�
DPNNJUUFE�UP�BDIJFWJOH�BO�FDPOPNZ�XJEF�UBSHFU�UP�
SFEVDF�()(�FNJTTJPOT�CZ�����CFMPX������MFWFMT�
CZ������BOE�VOEFS�UIF�$PQFOIBHFO�"DDPSE�$BOBEB�
DPNNJUUFE�UP�SFEVDJOH�()(�FNJTTJPOT�CZ�����
CFMPX������MFWFMT�CZ�������5IF�GFEFSBM�QSPWJODJBM�BOE�
UFSSJUPSJBM�HPWFSONFOUT�FTUBCMJTIFE�UIF�1BO�$BOBEJBO�
Framework to take action on climate change.

4JODF�UIF�TVCNJTTJPO�PG�$BOBEBnT�#3��B�OVNCFS�PG�
QPMJDJFT�BOE�NFBTVSFT�IBWF�CFFO�JNQMFNFOUFE�XIJDI�
IBWF�SFTVMUFE�JO�TJHOJßDBOUMZ�MPXFS�FNJTTJPOT�QSPKFDUJPOT�
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VOEFS�UIF�oXJUI�NFBTVSFTp�TDFOBSJP��8IFSFBT�JO�UIF�
#3��FNJTTJPOT�XFSF�QSPKFDUFE�UP�JODSFBTF�UP�����.U�CZ�
�����	PS����BCPWF������MFWFMT
�UIFZ�BSF�OPX�QSPKFDUFE�
UP�EFDMJOF�UP�����.U�	PS����CFMPX������MFWFMT
�VOEFS�
this scenario. 

6OEFS�UIF�1BO�$BOBEJBO�'SBNFXPSL�B�MBSHF�OVNCFS�
PG�QPMJDJFT�BOE�NFBTVSFT�IBWF�CFFO�BOOPVODFE�
TPNF�PG�XIJDI�BSF�BMSFBEZ�SFáFDUFE�JO�UIF�oXJUI�
NFBTVSFTp�TDFOBSJP�XIJMF�TPNF�QPMJDJFT�BSF�TUJMM�VOEFS�
development. When taking into consideration all 

DMJNBUF�DIBOHF�QPMJDJFT�BOE�NFBTVSFT�UIBU�IBWF�CFFO�
BOOPVODFE�JO�$BOBEB�BOE�GPS�XIJDI�FOPVHI�JOGPSNBUJPO�
JT�BWBJMBCMF�$BOBEBnT�FNJTTJPOT�BSF�QSPKFDUFE�UP�CF�
����.U�JO������B�����.U�EFDMJOF�GSPN�QSPKFDUJPOT�
included in the BR2. 

5IJT�EFDMJOF�FRVJWBMFOU�UP�BQQSPYJNBUFMZ�B�UIJSE�PG�
$BOBEBnT�FNJTTJPOT�JO������FODPNQBTTFT�BMM�FDPOPNJD�
TFDUPST�DPOTJTUFOU�XJUI�UIF�1BO�$BOBEJBO�'SBNFXPSL��

5ISFF�PG�UIF�NBKPS�QPMJDJFT�JODMVEFE�JO�UIF�oXJUI�
BEEJUJPOBM�NFBTVSFTp�TDFOBSJP�BSF�EFTDSJCFE�CFMPX��

Pricing Carbon Pollution 

5IF�(PWFSONFOU�PG�$BOBEB�IBT�PVUMJOFE�B�CFODINBSL�
GPS�QSJDJOH�DBSCPO�QPMMVUJPO�UIBU�XJMM�CVJME�PO�FYJTUJOH�
QSPWJODJBM�TZTUFNT�BOE�SFRVJSF�B�NJOJNVN�QSJDF�PG�����
QFS�UPOOF�JT�JO�QMBDF�BDSPTT�$BOBEB�CZ������SJTJOH�UP�
����QFS�UPOOF�CZ�������1SPWJODFT�BOE�UFSSJUPSJFT�XJMM�
DPOUJOVF�UP�IBWF�UIF�áFYJCJMJUZ�UP�JNQMFNFOU�FJUIFS�BO�
FYQMJDJU�QSJDF�PO�DBSCPO�	F�H��UISPVHI�B�DBSCPO�UBY
�
PS�B�DBQ�BOE�USBEF�TZTUFN�BOE�XJMM�SFUBJO�BMM�SFWFOVF�
HFOFSBUFE�CZ�DBSCPO�QSJDJOH��

"�OVNCFS�PG�QSPWJODFT�IBWF�BMSFBEZ�JNQMFNFOUFE�
DBSCPO�QSJDJOH�QPMJDJFT�BOE�UIFTF�BSF�SFáFDUFE�JO�UIF�
oXJUI�NFBTVSFTp�TDFOBSJP��PWFS�����PG�$BOBEJBOT�
DVSSFOUMZ�MJWF�JO�B�KVSJTEJDUJPO�XJUI�B�DBSCPO�QSJDF��
0OUBSJP�BOE�2VÁCFD�IBWF�KPJOFE�$BMJGPSOJB�JO�UIF�
8FTUFSO�$MJNBUF�*OJUJBUJWF�BOE�IBWF�JNQMFNFOUFE�DBQ�
BOE�USBEF�SFHVMBUJPOT��#SJUJTI�$PMVNCJB�IBT�SFDFOUMZ�
BOOPVODFE�BO�JODSFBTF�JO�JUT�DBSCPO�UBY�GSPN�����U�UP�

����U�CZ������	JODSFBTJOH�JO����JODSFNFOUT�FBDI�ZFBS
�
BOE�"MCFSUB�JT�USBOTJUJPOJOH�GSPN�UIF�4QFDJßFE�(BT�
&NJUUFST�3FHVMBUJPO�UP�B�DBSCPO�MFWZ�	����U
�BOE�PVUQVU�
CBTFE�BMMPDBUJPO�TZTUFN��

5IF�BEEJUJPOBM�NFBTVSFT�TDFOBSJP�BTTVNFT�UIBU�GFEFSBM�
CBDLTUPQ�DBSCPO�QSJDJOH�QPMJDZ�JT�JNQMFNFOUFE�JO�
QSPWJODFT�PUIFS�UIBO�0OUBSJP�2VÁCFD�#SJUJTI�$PMVNCJB�
BOE�"MCFSUB�BOE�BO�JODSFBTF�JO�DBSCPO�QSJDF�UP�����U�JO�
�����BOE�����U�CZ������JO�"MCFSUB��

Reducing CO
2
 emissions from coal-fired generation 

of electricity

1SPKFDUJPOT�GPS�UIF�oXJUI�NFBTVSFTp�TDFOBSJP�JODMVEF�UIF�
SFHVMBUJPO�UP�QIBTF�PVU�DPBM�ßSFE�FMFDUSJDJUZ�BU�UIF�FOE�
PG�UIF�FDPOPNJD�MJGF�PG�UIF�GBDJMJUJFT�XJUI�B�OVNCFS�PG�
DPBM�ßSFE�GBDJMJUJFT�DPOUJOVJOH�UP�PQFSBUF�JO�UIF�QPTU�
�����QFSJPE��8JUI�UIF�BEPQUJPO�PG�UIF�1BO�$BOBEJBO�
'SBNFXPSL�$BOBEB�JT�NPWJOH�GPSXBSE�UP�BDDFMFSBUF�UIF�
QIBTF�PVU�PG�USBEJUJPOBM�DPBM�VOJUT�BDSPTT�UIF�DPVOUSZ�
CZ�������

Clean Fuel Standard

5IF�$MFBO�'VFM�4UBOEBSE�XJMM�CF�B�NPEFSO�áFYJCMF�
QFSGPSNBODF�CBTFE�BQQSPBDI�UIBU�XJMM�FODPVSBHF�UIF�
VTF�PG�B�CSPBE�SBOHF�PG�MPXFS�DBSCPO�GVFMT�BMUFSOBUJWF�
FOFSHZ�TPVSDFT�BOE�UFDIOPMPHJFT�TVDI�BT�FMFDUSJDJUZ�
IZESPHFO�BOE�SFOFXBCMF�GVFMT�JODMVEJOH�SFOFXBCMF�
OBUVSBM�HBT��*U�XPVME�BEESFTT�B�CSPBE�TVJUF�PG�GVFMT�
JODMVEJOH�HBTFPVT�TPMJE�BOE�MJRVJE�GVFMT�BOE�XPVME�
HP�CFZPOE�USBOTQPSUBUJPO�GVFMT�UP�JODMVEF�UIPTF�VTFE�
JO�JOEVTUSZ�IPNFT�BOE�CVJMEJOHT��5IF�PCKFDUJWF�PG�
UIF�$MFBO�'VFM�4UBOEBSE�JT�UP�BDIJFWF����.U�PG�BOOVBM�
SFEVDUJPOT�JO�()(�FNJTTJPOT�CZ������

Other Complementary Measures Included

0UIFS�DPNQMFNFOUBSZ�NFBTVSFT�JODMVEFE�JO�UIF�oXJUI�
BEEJUJPOBM�NFBTVSFTp�TDFOBSJP�JODMVEF�BDUJPOT�BDSPTT�
all sectors:

 • SFUSPßU�CVJMEJOH�DPEFT�GPS�FYJTUJOH�CVJMEJOHT�OFU�
[FSP�SFBEZ�CVJMEJOH�DPEFT�GPS�OFX�CVJMEJOHT�BT�
XFMM�BT�NPSF�TUSJOHFOU�TUBOEBSET�GPS�FRVJQNFOU�BOE�
BQQMJBODFT�JO�UIF�CVJMEJOHT�TFDUPS��
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 • NFBTVSFT�JO�UIF�USBOTQPSUBUJPO�TFDUPS�UBSHFUJOH�PGG�
SPBE�WFIJDMFT�[FSP�FNJTTJPOT�WFIJDMFT�TUSBUFHZ�BOE�
GVSUIFS�FYUFOTJPO�PG�UIF�MJHIU�EVUZ�WFIJDMF�TUBOEBSET�
GPS�UIF�WFIJDMFT�PG�UIF�QPTU������NPEFM�ZFBST��

 • B�QPMJDZ�JO�UIF�JOEVTUSJBM�TFDUPS�UP�BDDFMFSBUF�
UIF�BEPQUJPO�PG�UIF�JOEVTUSJBM�FOFSHZ�
NBOBHFNFOU�TZTUFNT�

 • JNQSPWJOH�FMFDUSJDJUZ�USBOTNJTTJPO�TZTUFN�CZ�CVJMEJOH�
TUSBUFHJD�JOUFSDPOOFDUJPOT�NBLJOH�JOWFTUNFOUT�JOUP�
FNFSHJOH�SFOFXBCMFT�BOE�TNBSU�HSJE�BOE�SFEVDJOH�
SFMJBODF�PO�EJFTFM�JO�OPSUIFSO�SFNPUF�BOE�JOEJHFOPVT�
communities;

 • and other policies.

"�DPNQMFUF�MJTU�PG�NPEFMFE�NFBTVSFT�JODMVEFE�JO�UIF�
TDFOBSJP�JT�QSPWJEFE�JO�"OOFY����"MTP�SFáFDUFE�JO�UIF�
oXJUI�BEEJUJPOBM�NFBTVSFTp�TDFOBSJP�BSF�UIF�QVSDIBTFT�PG�
JOUFSOBUJPOBM�BMMPXBODFT�CZ�0OUBSJP�BOE�2VÁCFD�VOEFS�
the WCI that will allow them to achieve their respective 

2030 legislated targets. 

5IF�(PWFSONFOU�PG�$BOBEB�IBT�BMMPDBUFE�TJHOJßDBOU�
resources under the Pan-Canadian Framework through 

B�OVNCFS�PG�GVOET�TVDI�BT�UIF�-PX�$BSCPO�&DPOPNZ�
'VOE��5IFTF�SFTPVSDFT�XJMM�CF�VTFE�UP�GVOE�TPNF�PG�UIF�
measures included in the additional measures scenario 

	F�H��JO�UIF�CVJMEJOH�PS�FMFDUSJDJUZ�TFDUPST
�BOE�XJMM�
TVQQPSU�UIF�JNQMFNFOUBUJPO�PG�QSPQPTFE�TUBOEBSET�CZ�
MPXFSJOH�UIF�DPTUT�GPS�DPOTVNFST�BOE�JOEVTUSZ�

'JHVSF�����TIPXT�UIF�oXJUI�NFBTVSFTp�BOE�oXJUI�
BEEJUJPOBM�NFBTVSFTp�QSPKFDUJPOT�BT�XFMM�BT�UIF�
QSPKFDUJPOT�QSFTFOUFE�JO�$BOBEBnT�#3���

5BLFO�UPHFUIFS�UIFTF�QPMJDJFT�IBWF�BOE�XJMM�DPOUJOVF�UP�
JOáVFODF�()(�FNJTTJPOT�SFEVDUJPOT�GSPN�QSPKFDUFE�
MFWFMT�JO������BOE�CFZPOE��.PTU�JNQPSUBOUMZ�UIFZ�
FODPVSBHF�GVSUIFS�BDUJPO�CZ�EFNPOTUSBUJOH�UIBU�
HPWFSONFOU�QPMJDJFT�BSF�IBWJOH�B�RVBOUJßBCMF�JNQBDU�PO�
()(�FNJTTJPOT��

*U�JT�FYQFDUFE�UIBU�()(�FTUJNBUFT�XJMM�DPOUJOVF�UP�
EFDMJOF�JO�UIF�OFBS�UP�NFEJVN�UFSN�FTQFDJBMMZ�BT�
DVSSFOU�FTUJNBUFT�EP�OPU�JODMVEF�UIF�GVMM�SFEVDUJPOT�
GSPN�JOWFTUNFOU�JO�QVCMJD�USBOTJU�DMFBO�UFDIOPMPHZ�
BOE�JOOPWBUJPO��*O�BEEJUJPO�QPTTJCMF�JODSFBTFT�JO�
TUPSFE�DBSCPO�	DBSCPO�TFRVFTUSBUJPO
�JO�GPSFTUT�TPJMT�
BOE�XFUMBOET�XJMM�BMTP�DPOUSJCVUF�UP�SFEVDUJPOT�XIJDI�
DPVME�BMTP�QMBZ�BO�JNQPSUBOU�SPMF�JO�BDIJFWJOH�$BOBEBnT�
2030 target. 

'VSUIFSNPSF�UIFTF�QSPKFDUFE�FNJTTJPOT�SFEVDUJPOT�EP�
not take into consideration the additional mitigation 

NFBTVSFT�UIBU�DPVME�CF�JNQMFNFOUFE�CZ�UIF�QSPWJODFT�
BOE�UFSSJUPSJFT�CFUXFFO�OPX�BOE�������&NJTTJPOT�
SFEVDUJPOT�GSPN�BEEJUJPOBM�GVUVSF�BDUJPOT�XJMM�CF�BTTFTTFE�
as new measures are implemented. 
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*These scenarios are the "with measures" scenarios as defined by the UNFCCC. 

December 2017 

Projections*: 

722 Mt 

December 2017 

Projections (With 

specific measures 

from Canada's 

clean growth and 

climate plan): 

583 Mt 

Canada's Target:  

517 Mt 

February 2016 

Projections*: 

815 Mt 

Canada is committed to meeting its 2030 target. To do so, Canada 

is investing in public transit, clean technology, and innovation, and 

working with provinces and territories to develop further 

measures. We also expect additional reductions from increases in 

carbon sequestered in forests, soils, and wetlands. 

Figure 5.6: Scenarios of Canadian Emissions to 2020 and 2030 (Mt CO
2
 eq) (Excluding Land Use, Land-Use Change 

and Forestry)

5BCMF������TIPXT�UIF�CSFBLEPXO�PG�FNJTTJPOT�CZ�
FDPOPNJD�TFDUPST�GPS�UIF�EJGGFSFOU�TDFOBSJPT�JO�������
0WFSBMM�FNJTTJPOT�BSF�QSPKFDUFE�UP�EFDSFBTF�CZ�
����.U�DPNQBSFE�UP�UIF�FTUJNBUFT�JO�UIF�#3��XJUI�

UIF�CJHHFTU�SFEVDUJPOT�IBQQFOJOH�JO�UIF�FMFDUSJDJUZ�
BOE�CVJMEJOHT�TFDUPST�GPMMPXFE�CZ�PJM�BOE�HBT�BOE�
transportation sectors. 

Table 5.28: Canadian 2030 GHG Emissions Forecast (Mt CO
2
 eq) Under Different Scenarios

SECTOR

2ND BIENNIAL 

REPORT (BR2)

7TH NATIONAL 

COMMUNICATION 

(NC7)

7TH NATIONAL 

COMMUNICATION—

ADDITIONAL 

MEASURES (NC7AM)

DIFFERENCE 

BETWEEN NC7 

AND BR2

DIFFERENCE 

BETWEEN 

NC7AM AND 

BR2

Agriculture 76 72 71 -5 -5

Buildings 109 83 71 -26 -38

Electricity 58 46 21 -12 -37

Heavy Industry 107 97 93 -10 -14

Oil and Gas 242 215 192 -27 -50

Transportation 164 155 143 -9 -21

Waste & Others 59 53 51 -6 -8

Purchases of international 

allowances under the 

Western Climate Initiative

  -59  -59

Total 815 722 583 -93 -232

Note: Numbers may not sum to the total due to rounding.
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5.6. Alternate Emissions Scenarios
5.6.1. Sensitivity Analysis

1SPKFDUJPOT�BSF�VQEBUFE�BOOVBMMZ�BOE�SFáFDU�UIF�
MBUFTU�IJTUPSJDBM�EBUB�BOE�VQ�UP�EBUF�GVUVSF�FDPOPNJD�
BOE�FOFSHZ�NBSLFU�BTTVNQUJPOT��)PXFWFS�HJWFO�
UIF�VODFSUBJOUZ�SFHBSEJOH�UIF�LFZ�ESJWFST�PG�()(�
FNJTTJPOT�UIF�TDFOBSJP�QSFTFOUFE�JO�UIF�QSFWJPVT�
TFDUJPO�TIPVME�CF�TFFO�BT�POF�FTUJNBUF�XJUIJO�B�TFU�PG�
QPTTJCMF�FNJTTJPOT�PVUDPNFT�JO�UIF�QSPKFDUJPO�QFSJPE�
BT�FWFOUT�UIBU�XJMM�TIBQF�GVUVSF�FNJTTJPOT�BOE�FOFSHZ�
NBSLFUT�DBOOPU�CF�GVMMZ�BOUJDJQBUFE��*O�BEEJUJPO�
GVUVSF�EFWFMPQNFOUT�JO�UFDIOPMPHJFT�EFNPHSBQIJDT�

BOE�SFTPVSDFT�DBOOPU�CF�GPSFTFFO�XJUI�DFSUBJOUZ��
5IF�WBSJBUJPO�JO�UIFTF�DPNQMFY�WBSJBCMFT�JNQMJFT�UIBU�
NPEFMMJOH�SFTVMUT�BSF�NPTU�BQQSPQSJBUFMZ�WJFXFE�BT�B�
SBOHF�PG�QMBVTJCMF�PVUDPNFT��

6ODFSUBJOUZ�JT�BEESFTTFE�WJB�NPEFMMJOH�BOE�BOBMZTJT�
PG�BMUFSOBUF�DBTFT�UIBU�GPDVT�PO�WBSJBCJMJUZ�JO�UXP�
LFZ�GBDUPST��GVUVSF�FDPOPNJD�HSPXUI�BOE�QPQVMBUJPO�
QSPKFDUJPOT�BOE�UIF�FWPMVUJPO�PG�PJM�BOE�OBUVSBM�HBT�
QSJDFT�BOE�QSPEVDUJPO�BT�QFS�UIF�/BUJPOBM�&OFSHZ�
Board’s high and low scenarios. These assumptions are 

QSFTFOUFE�JO�5BCMF������BOE�5BCMF������BOE�UIF�PWFSBMM�
SBOHF�PG�FNJTTJPOT�JT�QSFTFOUFE�JO�'JHVSF�����o

Table 5.29: Economic Growth and Population from 2015 to 2030

 

2015 TO 2030

LOW WITH MEASURES HIGH

Annual GDP Growth Rate 1.0% 1.7% 2.5%

Annual Population Growth Rate 0.7% 1.0% 1.3%

Table 5.30: Oil and Gas Prices and Production in 2020 and 2030

FUEL UNITS

2020 2030

LOW WITH MEASURES HIGH LOW WITH MEASURES HIGH

Crude Oil Price (WTI) Real 2014 US$/bbl 39 66 81 37 77 116

Heavy Oil (WCS) Real 2014 US$/bbl 20 43 56 21 56 90

Crude Oil 1000 bbl/day 4,404 4,560 4,907 4,047 5,619 7,567

Natural Gas (Henry Hub) Real 2014 US$/GJ 2.65 3.13 3.55 2.86 3.77 4.67

Natural Gas Billion cubic feet 6471 6,789 7084 4828 7101 9570

Table 5.31: Sensitivity of GHG Emissions to Changes in GDP and Prices (excluding LULUCF) in Mt CO
2
 eq

SCENARIOS 2020 2030 2030 PROJECTIONS—2005 EMISSIONS

Slow GDP, Low World Oil and Gas Prices 709 651 -87

Fast GDP, High World Oil and Gas Prices 742 793 55

“With Measures” Scenario 728 722 -16

Sensitivity Range 709 to 742 651 to 793 -87 to 55

o The High and Low alternate emissions scenarios from Section 5.7 are equivalent to the Fast GDP—High World Oil Prices and Slow GDP—

Low World Oil Prices scenarios respectively in Annex 3 of this chapter.
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Figure 5.7: Canada’s Domestic Emissions Projections (Mt CO
2
 eq): low, “with measures” and high scenarios

5.6.2 Main Sources of Uncertainty for Canada’s 

GHG Projections

$BOBEB�EFWFMPQT�JUT�TDFOBSJPT�PG�FNJTTJPOT�QSPKFDUJPOT�
VTJOH�B�EFUBJMFE�QSPWFO�&OFSHZ�&NJTTJPOT�BOE�
&DPOPNZ�NPEFM��&BDI�ZFBS�UIF�NPEFM�JT�SF�DBMJCSBUFE�
VTJOH�UIF�NPTU�SFDFOU�EBUB�BWBJMBCMF�	TFF�"OOFY��
�UP�
QSPWJEF�B�SPCVTU�XFMM�HSPVOEFE�JO�FNQJSJDBM�FWJEFODF�
GPSFDBTU��/FWFSUIFMFTT�VODFSUBJOUZ�JT�JOIFSFOU�JO�
UIF�QSPKFDUJPOT�PG�BOZ�NPEFM�UIBU�MPPLT�EFDBEFT�JOUP�
UIF�GVUVSF�

5P�BEESFTT�UIJT�JTTVF�UIJT�DIBQUFS�QSFTFOUT�BMUFSOBUJWF�
TDFOBSJPT�TIPXJOH�UIF�TFOTJUJWJUZ�PG�()(�FNJTTJPO�
QSPKFDUJPOT�UP�QSPKFDUFE�FOFSHZ�QSJDFT�BOE�FDPOPNJD�
HSPXUI��5IBU�TBJE�PUIFS�TPVSDFT�PG�VODFSUBJOUZ�
FYJTU�JODMVEJOH�SFMBUJOH�UP�UIF�EFDJTJPO�NBLJOH�PG�
BHFOUT�VOEFS�HJWFO�BTTVNQUJPOT�BOE�UIF�QBDF�PG�DMFBO�
UFDIOPMPHZ�EFWFMPQNFOU�BOE�BEPQUJPO��'PS�JOTUBODF�UIF�
PCTFSWFE�DPOTVNFS�BEPQUJPO�PG�FNFSHJOH�UFDIOPMPHJFT�
NBZ�EJWFSHF�GSPN�NPEFM�QSFEJDUJPOT�EVF�UP�UIF�
JOáVFODF�PG�CFIBWJPSBM�EFDJTJPO�NBLJOH�QSPDFTTFT�OPU�

DBQUVSFE�JO�UIF�NPEFM��'PS�FYBNQMF�UIF�EJGGVTJPO�PG�
FMFDUSJD�WFIJDMFT�EFQFOET�OPU�POMZ�PO�SFMBUJWF�WFIJDMF�
QSJDFT�CVU�BMTP�DPOTVNFS�BXBSFOFTT�PG�FMFDUSJD�WFIJDMFT�
BOE�UIF�BWBJMBCJMJUZ�PG�SFDIBSHJOH�JOGSBTUSVDUVSF�CPUI�
PG�XIJDI�XJMM�FWPMWF�PWFS�UJNF�BOE�BSF�UIFSFGPSF�IBSE�
UP�QSFEJDU�XIFO�MPPLJOH�BU�IJTUPSJDBM�CFIBWJPVS��5IJT�
TPVSDF�PG�QSPKFDUJPO�VODFSUBJOUZ�JT�QSFTFOU�BDSPTT�BMM�
FDPOPNJD�TFDUPST�XJUI�UIF�SBQJE�FNFSHFODF�PG�OFX�BOE�
cleaner technologies.

4PNF�TPVSDFT�PG�VODFSUBJOUZ�BSF�BMTP�TQFDJßD�UP�TFDUPST�
TFWFSBM�PG�XIJDI�BSF�MJTUFE�CFMPX��
 • Oil and Gas: As mentioned in the Canada’s National 

Energy Board 2017 Energy Futures�SFQPSU�$BOBEJBO�
PJM�BOE�HBT�QSPEVDUJPO�QSPKFDUJPOT�WBSZ�TJHOJßDBOUMZ�
EFQFOEJOH�PO�XPME�QSJDF�BTTVNQUJPOT��5IF�HMPCBM�
QSJDF�JUTFMG�JT�EFUFSNJOFE�CZ�TVQQMZ�BOE�EFNBOE�
GPS�PJM�ESJWFO�CZ�GBDUPST�MJLF�FDPOPNJD�HSPXUI�
UFDIOPMPHJDBM�EFWFMPQNFOUT�BOE�HFPQPMJUJDT�BOE�JT�TFU�
in international markets. 
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 • Electricity: 'SPN�UIF�EFNBOE�TJEF�LFZ�GBDUPST�PG�
VODFSUBJOUZ�PUIFS�UIBO�FDPOPNJD�BOE�QPQVMBUJPO�
HSPXUI�JODMVEF�FMFDUSJDJUZ�EFNBOE�DIBOHFT�BSJTJOH�
GSPN�UIF�FMFDUSJßDBUJPO�PG�WFIJDMFT�PS�JOEVTUSJBM�
QSPDFTTFT��'SPN�UIF�TVQQMZ�TJEF�FNJTTJPOT�BSF�
BGGFDUFE�CZ�DIBOHFT�UP�UIF�TVQQMZ�NJY�GPS�FYBNQMF�
BTTVNQUJPOT�GPS�OFX�HFOFSBUJOH�DBQBDJUZ�BT�DPBM�VOJUT�
BSF�CFJOH�QIBTFE�PVU�GVUVSF�DPTUT�PG�SFOFXBCMFT�
UIF�EFHSFF�PG�MPDBMJ[FE�TNBMM�TDBMF�HFOFSBUJPO�CZ�
SFOFXBCMF�FOFSHZ�TPVSDFT�BOE�DPOTUSVDUJPO�PG�OFX�
transmission linkages. 

 • Transportation:�0WFS�UIF�TIPSU�UFSN�WFIJDMF�
LJMPNFUFST�USBWFMMFE�JT�UIF�LFZ�ESJWFS�PG�FNJTTJPOT�
JOáVFODFE�CZ�BTTVNQUJPOT�SFHBSEJOH�GBDUPST�TVDI�BT�
QPQVMBUJPO�GVFM�QSJDFT�BOE�PQUJNJ[BUJPO�PG�GSFJHIU�
USVDLT�	JODSFBTFE�UPOOBHF�QFS�LN
�BOE�GSFJHIU�
USBOTQPSUBUJPO�WPMVNF�SFTVMUJOH�GSPN�DIBOHFT�JO�
FDPOPNJD�BDUJWJUZ��0WFS�UIF�NFEJVN�UP�MPOH�UFSN�UIF�
DIBOHJOH�DIBSBDUFSJTUJDT�PG�UIF�áFFU�XJMM�CF�JNQPSUBOU�

BOE�XJMM�CF�JOáVFODFE�CZ�HPWFSONFOU�QPMJDJFT�
EJGGFSFOU�UZQFT�PG�WFIJDMFTn�SFTQFDUJWF�QSPEVDUJPO�DPTUT�
technological development and consumer choices.

 • Heavy Industry: &NJTTJPOT�BSF�QSJNBSJMZ�ESJWFO�
CZ�FYQFDUFE�FDPOPNJD�HSPXUI�JO�FBDI�TVCTFDUPS��
Future technological developments that would 

BGGFDU�UIF�DPTUT�PG�FMFDUSJßDBUJPO�BOE�DBSCPO�DBQUVSF�
BOE�TUPSBHF�UFDIOPMPHJFT�BT�XFMM�BT�PG�PUIFS�FOFSHZ�
FGßDJFODZ�JNQSPWFNFOUT�XPVME�BMTP�IBWF�BO�JNQBDU�
on emissions.

 • Buildings:�&NJTTJPO�QSPKFDUJPOT�JO�UIJT�TFDUPS�XJMM�
CF�BGGFDUFE�CZ�DPOTVNFS�SFTQPOTF�UP�FNFSHJOH�
technologies and government policies. Future 

SFMBUJWF�GVFM�QSJDFT�BOE�UFDIOPMPHZ�DPTUT�XJMM�BMTP�IBWF�
an impact.

 • Agriculture: &NJTTJPOT�GSPN�BHSJDVMUVSF�QSPEVDUJPO�
BSF�BGGFDUFE�CZ�QSPEVDUJPO�DPTUT�TVDI�BT�GFSUJMJ[FS�
QSJDFT�BOE�JOUFSOBUJPOBM�QSJDFT�UIBU�BGGFDU�UIF�DSPQ�
DPNQPTJUJPO�BOE�MJWFTUPDL�TJ[F�
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Annexes

Annex 1: Baseline Data and Assumptions
Key Economic Drivers and Assumptions

Table 5A.1: Summary of Key Price-Related Assumptions Used in Projection Analysis from 1990 to 2030 

KEY UNDERLYING ASSUMPTIONS

HISTORICAL PROJECTED

1990 1995 2000 2005 2010 2015 2020 2030

Oil Price ($2015 US/bbl) $38 $26 $39 $64 $85 $49 $66 $77

Natural Gas Price ($2015 US/mmbtu) $2.55 $2.34 $5.50 $9.82 $4.63 $2.62 $3.31 $3.98

Consumer Price Index (1992=100) 93 104 114 127 139 151 165 202

Table 5A.2: Summary of Key Economic and Demographic Assumptions Used in Projection Analysis from 1990 to 2030

KEY UNDERLYING ASSUMPTIONS

HISTORICAL PROJECTED

1990–

1995

1995–

2000

2000–

2005

2005–

2010

2010–

2015

2015–

2020

2020–

2025

2025–

2030

Real GDP Chain-Weighted ($1997)* 1.7% 4.1% 2.6% 1.2% 2.0% 1.7% 1.7% 1.6%

Population* 1.1% 0.9% 1.0% 1.1% 1.1% 1.2% 1.0% 0.9%

Population of driving age (18–75)* 1.4% 1.2% 1.4% 1.4% 1.3% 1.0% 0.9% 0.9%

Labour Force* 0.6% 1.5% 1.8% 1.3% 0.9% 0.9% 0.8% 0.7%

*Average annual growth rate

Baseline Data and Assumptions

.BOZ�GBDUPST�JOáVFODF�UIF�GVUVSF�USFOET�PG�$BOBEBnT�
()(�FNJTTJPOT��5IFTF�LFZ�GBDUPST�JODMVEF�FDPOPNJD�
HSPXUI�QPQVMBUJPO�BOE�IPVTFIPME�GPSNBUJPO�FOFSHZ�
QSJDFT�	F�H��XPSME�PJM�QSJDF�BOE�UIF�QSJDF�PG�SFßOFE�
QFUSPMFVN�QSPEVDUT�SFHJPOBM�OBUVSBM�HBT�QSJDFT�BOE�
FMFDUSJDJUZ�QSJDFT
�UFDIOPMPHJDBM�DIBOHF�BOE�QPMJDZ�
EFDJTJPOT��7BSZJOH�BOZ�PG�UIFTF�BTTVNQUJPOT�DPVME�IBWF�B�
material impact on the emissions outlook. 

*O�DPOTUSVDUJOH�UIF�FNJTTJPOT�QSPKFDUJPOT�BMUFSOBUF�
QBUIXBZT�PG�LFZ�ESJWFST�PG�FNJTTJPOT�XFSF�NPEFMMFE�
UP�FYQMPSF�B�SBOHF�PG�QMBVTJCMF�FNJTTJPOT�HSPXUI�
USBKFDUPSJFT��5IF�CBTFMJOF�FNJTTJPOT�QSPKFDUJPOT�TDFOBSJP�
SFQSFTFOUT�UIF�NJE�SBOHF�PG�UIFTF�WBSJBUJPOT�CVU�
SFNBJOT�DPOEJUJPOBM�PO�UIF�GVUVSF�QBUI�PG�UIF�FDPOPNZ�

XPSME�FOFSHZ�NBSLFUT�BOE�HPWFSONFOU�QPMJDZ��5IF�
BTTVNQUJPOT�BOE�LFZ�ESJWFST�BSF�MJTUFE�JO�UIJT�TFDUJPO��
"MUFSOBUJWF�DBTFT�BSF�FYQMPSFE�JO�UIF�TFOTJUJWJUZ�BOBMZTJT�
in Annex 3. 

5IF�FNJTTJPOT�QSPKFDUJPOT�CBTFMJOF�TDFOBSJP�JT�EFTJHOFE�
UP�JODPSQPSBUF�UIF�CFTU�BWBJMBCMF�JOGPSNBUJPO�BCPVU�
FDPOPNJD�HSPXUI�BT�XFMM�BT�FOFSHZ�EFNBOE�BOE�TVQQMZ�
JOUP�UIF�GVUVSF��5IF�QSPKFDUJPOT�DBQUVSF�UIF�JNQBDUT�PG�
GVUVSF�QSPEVDUJPO�PG�HPPET�BOE�TFSWJDFT�JO�$BOBEB�PO�
()(�FNJTTJPOT��

)JTUPSJDBM�EBUB�PO�(%1�BOE�EJTQPTBCMF�QFSTPOBM�JODPNF�
BSF�QSPWJEFE�GSPN�4UBUJTUJDT�$BOBEB��$POTVNFS�QSJDF�
index and population demographics are also produced 

CZ�4UBUJTUJDT�$BOBEB�XIJMF�IJTUPSJDBM�FNJTTJPOT�EBUB�BSF�
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QSPWJEFE�CZ�UIF�National Inventory Report������	/*3�
����
��&DPOPNJD�QSPKFDUJPOT�	JODMVEJOH�(%1�FYDIBOHF�
SBUFT�BOE�JOáBUJPO
�UP������BSF�DBMJCSBUFE�UP�'JOBODF�
$BOBEBnT�.BSDI������#VEHFU�'JTDBM�0VUMPPL�BOE�
FDPOPNJD�QSPKFDUJPOT�CFUXFFO������BOE������BSF�CBTFE�
PO�'JOBODF�$BOBEBnT�MPOH�UFSN�QSPKFDUJPOT��

'PSFDBTUT�PG�PJM�BOE�OBUVSBM�HBT�QSJDF�BOE�QSPEVDUJPO�
BSF�UBLFO�GSPN�UIF�/BUJPOBM�&OFSHZ�#PBSEnT�Canada’s 

Energy Future 2016: Update—Energy Supply and Demand 

Projections to 2040s0DUPCFS�������5IF�/&#�JT�BO�
JOEFQFOEFOU�GFEFSBM�BHFODZ�UIBU�SFHVMBUFT�JOUFSOBUJPOBM�
BOE�JOUFSQSPWJODJBM�BTQFDUT�PG�UIF�PJM�HBT�BOE�FMFDUSJD�
VUJMJUZ�JOEVTUSJFT��5IF�6�4��&OFSHZ�*OGPSNBUJPO�
"ENJOJTUSBUJPOnT�PVUMPPL�PO�LFZ�QBSBNFUFST�JT�BMTP�
UBLFO�JOUP�BDDPVOU�JO�UIF�EFWFMPQNFOU�PG�FOFSHZ�BOE�
emissions trends.

Economic Growth

5IF�$BOBEJBO�FDPOPNZ�HSFX�CZ������QFS�ZFBS�PWFS�
�����UISPVHI������B�QFSJPE�UIBU�JODMVEFT�UIF������
HMPCBM�SFDFTTJPO��3FBM�(%1�HSPXUI�JT�FYQFDUFE�UP�
BWFSBHF������QFS�ZFBS�GSPN������UP������

(SPXUI�JO�UIF�MBCPVS�GPSDF�BOE�DIBOHFT�JO�MBCPVS�
QSPEVDUJWJUZ�JOáVFODF�$BOBEBnT�SFBM�(%1��-BCPVS�
QSPEVDUJWJUZ�JT�FYQFDUFE�UP�JODSFBTF�CZ�BO�BWFSBHF�PG�
�����BOOVBMMZ�CFUXFFO������BOE������BO�JNQSPWFNFOU�
PWFS�UIF������BWFSBHF�BOOVBM�HSPXUI�EVSJOH�UIF�QFSJPE�
CFUXFFO������BOE�������5IF�JODSFBTF�JO�QSPEVDUJWJUZ�JT�
BUUSJCVUFE�UP�BO�FYQFDUFE�SJTF�JO�DBQJUBM�GPSNBUJPO�BOE�

DPOUSJCVUFT�UP�UIF�HSPXUI�JO�SFBM�EJTQPTBCMF�QFSTPOBM�
JODPNF�XIJDI�JT�FYQFDUFE�UP�JODSFBTF�CZ�BO�BWFSBHF�
PG������QFS�ZFBS�CFUXFFO������BOE������BOE������
CFUXFFO������BOE������

Population Dynamics and Demographics

5IF�QPQVMBUJPO�TJ[F�BOE�JUT�DIBSBDUFSJTUJDT�	F�H��BHF�TFY�
FEVDBUJPO�IPVTFIPME�GPSNBUJPO�BNPOH�PUIFST
�IBWF�
JNQPSUBOU�JNQBDUT�PO�FOFSHZ�EFNBOE��$BOBEBnT�PWFSBMM�
QPQVMBUJPO�JT�QSPKFDUFE�UP�HSPX�PO�BWFSBHF�BU�BO�BOOVBM�
SBUF�PG������CFUXFFO������BOE������TMPXJOH�UP������
QFS�ZFBS�CFUXFFO������BOE������

Table 5A.3: Macroeconomic Assumptions, 1990–2030 
Average Annual Growth Rates

2005–2015 2015–2020 2020–2030

Gross Domestic Product 1.6% 1.7% 1.7%

Consumer Price Index 1.8% 1.9% 2.0%

.BKPS�EFNPHSBQIJD�GBDUPST�UIBU�DBO�IBWF�NFBTVSBCMF�
JNQBDUT�PO�FOFSHZ�DPOTVNQUJPO�BSF�TVNNBSJ[FE�CFMPX�
 • Household formation: This is the main determinant 

PG�FOFSHZ�VTF�JO�UIF�SFTJEFOUJBM�TFDUPS��5IF�OVNCFS�PG�
IPVTFIPMET�JT�FYQFDUFE�UP�JODSFBTF�PO�BWFSBHF�CZ������
QFS�ZFBS�CFUXFFO������BOE������BOE�CZ�BO�BWFSBHF�PG�
�����QFS�ZFBS�CFUXFFO������BOE������

 • Labour force: This is expected to have a decelerating 

HSPXUI�SBUF�SFáFDUJOH�UIF�BHJOH�QPQVMBUJPO��*UT�BOOVBM�
BWFSBHF�HSPXUI�SBUF�XBT������QFS�ZFBS�CFUXFFO������
BOE������BOE�JT�QSPKFDUFE�UP�TMPX�UP������QFS�ZFBS�
CFUXFFO������BOE������BOE�UIFO�GVSUIFS�TMPX�UP������
CFUXFFO������BOE������
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World Crude Oil Price

"�NBKPS�GBDUPS�JO�QSPKFDUFE�()(�FNJTTJPOT�JT�UIF�
BTTVNQUJPO�BCPVU�GVUVSF�XPSME�PJM�QSJDFT�TJODF�UIJT�ESJWFT�
UIF�MFWFM�PG�QSPEVDUJPO�PG�PJM��$BOBEB�JT�B�QSJDF�UBLFS�JO�
DSVEF�PJM�NBSLFUT�BT�JUT�TIBSF�PG�XPSME�PJM�QSPEVDUJPO�
BOE�DPOTVNQUJPO�BSF�OPU�MBSHF�FOPVHI�	���BOE����
SFTQFDUJWFMZ
�UP�TJHOJßDBOUMZ�JOáVFODF�JOUFSOBUJPOBM�PJM�
QSJDFT��8FTU�5FYBT�*OUFSNFEJBUF�	85*
�DSVEF�PJM�JT�VTFE�
BT�BO�PJM�QSJDF�CFODINBSL��/PSUI�"NFSJDBO�DSVEF�PJM�
QSJDFT�BSF�EFUFSNJOFE�CZ�JOUFSOBUJPOBM�NBSLFU�GPSDFT�BOE�
BSF�NPTU�EJSFDUMZ�SFMBUFE�UP�UIF�85*�DSVEF�PJM�QSJDF�BU�
$VTIJOH�XIJDI�JT�UIF�VOEFSMZJOH�QIZTJDBM�DPNNPEJUZ�
NBSLFU�GPS�MJHIU�DSVEF�PJM�DPOUSBDUT�GPS�UIF�/FX�:PSL�
.FSDBOUJMF�&YDIBOHF��5IF�JODSFBTF�JO�/PSUI�"NFSJDBO�
TVQQMZ�BOE�UIF�SFTVMUJOH�USBOTQPSUBUJPO�CPUUMFOFDL�BU�
$VTIJOH�IBWF�DSFBUFE�B�EJWFSHFODF�CFUXFFO�UIF�85*�
QSJDF�PG�DSVEF�PJM�BOE�UIF�#SFOU�QSJDF�PG�DSVEF�PJM��"T�
TVDI�UIF�/PSUI�"NFSJDBO�PJM�NBSLFU�JT�DVSSFOUMZ�CFJOH�
QSJDFE�EJGGFSFOUMZ�GSPN�UIF�SFTU�PG�UIF�XPSME�

5IF�FNJTTJPOT�PVUMPPLnT�oXJUI�NFBTVSFTp�TDFOBSJP�JT�
BODIPSFE�CZ�UIF�XPSME�PJM�QSJDF�BTTVNQUJPOT�EFWFMPQFE�
CZ�UIF�/&#��"DDPSEJOH�UP�UIF�/&#�UIF�XPSME�DSVEF�
PJM�QSJDF�GPS�85*�JT�QSPKFDUFE�UP�SJTF�GSPN�BCPVU����
$BOBEJBO�EPMMBST�	$�
�QFS�CBSSFM�PG�PJM�	CCM
�JO������UP�
BCPVU�$����CCM�JO������BOE�$����CCM�JO�������)JHIFS�
BOE�MPXFS�QSJDF�TDFOBSJPT�BSF�VTFE�GPS�UIF�TFOTJUJWJUZ�
BOBMZTJT�JO�"OOFY���PG�UIJT�$IBQUFS��

'JHVSF��"���TIPXT�DSVEF�PJM�QSJDFT�GPS�MJHIU�DSVEF�PJM�
	85*
�BOE�IFBWZ�PJM��)JTUPSJDBMMZ�UIF�QSJDF�PG�IFBWZ�PJM��
CJUVNFO�	"MCFSUB�)FBWZ
�IBT�GPMMPXFE�UIF�MJHIU�DSVEF�
PJM�QSJDF�	85*
�BU�B�EJTDPVOU�PG�����UP������)PXFWFS�
JO������BOE������UIF�EJGGFSFOUJBMT�CFUXFFO�UIF�QSJDFT�
PG�MJHIU�BOE�IFBWZ�DSVEF�PJMT�	oCJUVNFO�MJHIU�NFEJVN�
EJGGFSFOUJBMp
�OBSSPXFE�TJHOJßDBOUMZ�PXJOH�UP�B�HMPCBM�
TIPSUBHF�PG�IFBWJFS�DSVEF�PJM�TVQQMZ��

5IF�$BOBEJBO�/&#�FYQFDUT�UIF�CJUVNFO�MJHIU�NFEJVN�
EJGGFSFOUJBM�UP�BWFSBHF�����JO������BOE�EFDMJOF�TMJHIUMZ�
UP�����JO������

Figure 5A.1: Crude Oil Price: WTI and Alberta Heavy (US$ 2015/bbl)
Source: National Energy Board, Canada’s Energy Future 2017.

1030



 160Projections and the Total Effect of Policies and Measures 160

"T�TIPXO�JO�'JHVSF��"���UIF�)FOSZ�)VC�QSJDF�GPS�
OBUVSBM�HBT�JO�"MCFSUB�	UIF�CFODINBSL�GPS�$BOBEJBO�
QSJDFT
�EFDMJOFE�JO������UP�BCPVU�UISFF�$BOBEJBO�EPMMBST�
QFS�NJMMJPO�#SJUJTI�UIFSNBM�VOJUT�	..#UV
��*O�UIF�

QSPKFDUJPO�JU�CFHJOT�UP�SFDPWFS�UP�SFBDI�BCPVU�$������
QFS�..#UV�CZ������BOE�UIFO�$������QFS�..#UV�
CZ������

Figure 5A.2: Henry Hub Natural Gas Price ($US 2015/MMbtu)
Source: National Energy Board, Canada’s Energy Future 2017.

Table 5A.4: Crude Oil Production (thousand barrels per day) 

2005 2010 2015 2020 2030

Crude and Condensates 1,533 1,376 1,492 1,445 1,687

Conventional Heavy 526 424 430 465 561

Conventional Light 511 512 654 464 640

C5 and Condensates 173 148 228 238 287

Frontier Light (offshore + northern) 323 291 181 278 199

Oil Sands 1,065 1,612 2,526 3,361 4,236

Oil Sands: Primary 151 194 258 302 379

Oil Sands: In Situ 288 562 1,107 1,426 2,193

Steam-assisted Gravity Drainage 83 318 843 1,100 1,752

Cyclic Steam Stimulation 205 244 263 327 441

Oil Sands Mining 627 857 1,162 1,633 1,663

Total Production (gross) 2,598 2,988 4,019 4,806 5,923

Note: Numbers may not sum to the total due to rounding.
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Energy and Electricity Production

/&#�QSPKFDUJPOT�TIPX�UIBU�CPUI�DPOWFOUJPOBM�OBUVSBM�
gas and conventional oil production will decrease 

PWFS�UJNF�BT�B�SFTVMU�PG�EFDMJOJOH�TVQQMZ�BMUIPVHI�UIF�
QSPKFDUFE�JODSFBTF�JO�QSPEVDUJPO�GSPN�VODPOWFOUJPOBM�
natural gas resources and oil sands operations will 

NPSF�UIBO�DPNQFOTBUF�GPS�UIJT�EFDMJOF��"T�TVDI�
VOEFS�BTTVNFE�QSJDFT�BOE�BCTFOU�GVSUIFS�HPWFSONFOU�
QPMJDZ�BDUJPOT�JU�JT�FYQFDUFE�UIBU�GSPN������UP������
oil sands in situ�QSPEVDUJPO�XJMM�OFBSMZ�EPVCMF�BOE�PJM�
TBOET�NJOJOH�QSPEVDUJPO�XJMM�JODSFBTF�PWFS�����	TFF�
5BCMF��"��
�

5IFSF�BSF�UXP�NBJO�QSPEVDUT�GSPN�PJM�TBOET�QSPEVDUJPO��
TZOUIFUJD�DSVEF�PJM�	PS�VQHSBEFE�CJUVNFO
�BOE�
OPO�VQHSBEFE�CJUVNFO�XIJDI�JT�TPME�BT�IFBWZ�PJM��
5BCMF��"���JMMVTUSBUFT�IJTUPSJDBM�BOE�QSPKFDUFE�PJM�TBOET�
EJTQPTJUJPO��4ZOUIFUJD�DSVEF�PJM�QSPEVDUJPO�JT�QSPKFDUFE�
UP�TMPXMZ�JODSFBTF�GSPN�BCPVU�����NJMMJPO�CBSSFMT�QFS�
EBZ�	CCM�Q�E
�JO������UP�BCPVU�����NJMMJPO�CCM�Q�E�CZ�
�����BOE�UIFO�UP�BCPVU�����NJMMJPO�CCM�Q�E�CZ�������
/PO�VQHSBEFE�CJUVNFO�XJMM�JODSFBTF�GSPN�����CCM�
Q�E�JO������UP�����NJMMJPO�CCM�Q�E�CZ������BOE�UIFO�
UP�����NJMMJPO�CCM�Q�E�CZ�������5IJT�OPO�VQHSBEFE�
CJUVNFO�JT�FJUIFS�TPME�BT�IFBWZ�PJM�UP�$BOBEJBO�SFßOFSJFT�
PS�USBOTQPSUFE�UP�6�4��SFßOFSJFT�GPS�VQHSBEJOH�UP�
SFßOFE�QFUSPMFVN�QSPEVDUT�

Table 5A.5: Oil Sands Disposition (thousand barrels 
per day) 

 2005 2010 2015 2020 2030

Oil Sands (gross) 1,066 1,613 2,527 3,363 4,238

Oil Sands (net) 980 1,502 2,412 3,223 4,089

Synthetic Crude 

Oil

611 849 1,058 1,298 1,415

Non-Upgraded 

Bitumen

369 653 1,354 1,925 2,674

Own Use 86 111 115 140 148

Note: Numbers may not sum to the total due to rounding.

1SPKFDUJPOT�TIPX�HSPTT�OBUVSBM�HBT�QSPEVDUJPO�XJMM�
SFNBJO�TUFBEZ�BU�BCPVU�����USJMMJPO�DVCJD�GFFU�	5$'
�
JO������BT�OFX�QSPEVDUJPO�BOE�OPO�DPOWFOUJPOBM�
TPVSDFT�TVDI�BT�TIBMF�HBT�BOE�DPBM�CFE�NFUIBOF�DPNF�UP�
marketp�BOE�PGGTFU�UIF�DPOUJOVFE�EFDMJOF�JO�DPOWFOUJPOBM�
HBT�QSPEVDUJPO��5IFTF�OFX�TPVSDFT�PG�OBUVSBM�HBT�
QSPEVDUJPO�JODSFBTF�PVUQVU�UP�����5$'�CZ������

Table 5A.6: Natural Gas Production (billion cubic feet) 

 2005 2010 2015 2020 2030

Marketable Gas 6,264 5,314 5,453 5,410 5,717

Natural Gas 

Production 

(Gross)

7,753 6,707 6 785 6,789 7,101

Unconventional 

Gas Production

2,252 2,939 3,828 4,322 5,134

Conventional 

Gas Production

5,501 3,767 2,958 2,467 1,967

Own Use -1,489 -1,393 -1,332 -1,379 -1,384

Note: Numbers may not sum to the total due to rounding.

5IF�FMFDUSJDJUZ�GPSFDBTU�JT�EFUFSNJOFE�CZ�UIF�JOUFSBDUJPO�
CFUXFFO�FMFDUSJDJUZ�EFNBOE�GSPN�FOE�VTF�TFDUPST�XIJDI�
DIBOHFT�GPS�FBDI�TFDUPS�EFQFOEJOH�PO�GVFM�BOE�FMFDUSJDJUZ�
QSJDFT�UFDIOPMPHZ�DIPJDFT�FGßDJFODZ�DIBOHFT�QPMJDZ�
JNQBDUT�BOE�FDPOPNJD�ESJWFS�HSPXUI�BOE�TPVSDF�PG�
FMFDUSJDJUZ�TVQQMJFE�XIJDI�EFQFOET�PO�UIF�IJTUPSJDBM�
TUBUF�PG�FBDI�QSPWJODF�BOE�UFSSJUPSZnT�FYJTUJOH�TVQQMZ�NJY�
BT�XFMM�BT�TDIFEVMFE�SFGVSCJTINFOUT�BOE�SFUJSFNFOUT�
QMBOOFE�BOE�NPEFMMFE�BEEJUJPOT�UP�DBQBDJUZ�HSPXJOH�
JOEVTUSJBM�HFOFSBUJPO�JOUFSQSPWJODJBM�BOE�JOUFSOBUJPOBM�
áPXT��(PWFSONFOU�BDUJPOT�GVSUIFS�DPOTUSBJO�TVQQMZ�
DIPJDFT�JO�UIF�GPSFDBTU�TVDI�BT�UIF�FYQFDUFE�SFUJSFNFOU�
PG�DPBM�VOJUT�EVF�UP�UIF������GFEFSBM�DPBM�ßSFE�FMFDUSJDJUZ�
SFHVMBUJPOT�BOE�SFOFXBCMF�QPSUGPMJP�TUBOEBSET�JO�
QSPWJODFT�TVDI�BT�/PWB�4DPUJB�BOE�"MCFSUB�UIBU�NBOEBUF�
UIF�BEEJUJPO�PG�OFX�SFOFXBCMF�HFOFSBUJPO�

(SPTT�FMFDUSJDJUZ�EFNBOE�JT�QSPKFDUFE�UP�HSPX�����GSPN�
�����UP������BT�FDPOPNJD�HSPXUI�BOE�GVFM�TXJUDIJOH�
PVUQBDF�FMFDUSJDBM�FGßDJFODZ�JNQSPWFNFOUT��)PXFWFS�

p For the purposes of this document, shale gas development has been included under natural gas production. As more data and information on 

likely shale gas production trends become available, consideration will be given to modeling shale gas separately.
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VUJMJUZ�FMFDUSJDJUZ�HFOFSBUJPO�JT�POMZ�FYQFDUFE�UP�JODSFBTF�
CZ����PWFS�UIF�TBNF�QFSJPE��5IJT�JT�EVF�UP�UXP�
TJHOJßDBOU�TVQQMZ�TJEF�DIBOHFT�JO�UIF�GPSFDBTU�QFSJPE��
'JSTU�OFU�FYQPSUT�PG�FMFDUSJDJUZ�UP�UIF�6�4��GBMM�CZ�PWFS�
IBMG�GSPN�OFBS�IJTUPSJD�IJHIT�JO������UP������BT�NBKPS�
FYQPSUJOH�QSPWJODFT�VTF�JODSFBTJOHMZ�NPSF�FMFDUSJDJUZ�
EPNFTUJDBMMZ��4FDPOE�JOEVTUSJBM�HFOFSBUJPO�JT�QSPKFDUFE�
UP�JODSFBTF�CZ�PWFS�����QBSUMZ�PGGTFUUJOH�UIF�OFFE�GPS�
VUJMJUZ�HFOFSBUJPO�UP�NFFU�HSPXJOH�JOEVTUSJBM�FMFDUSJDJUZ�
EFNBOET��*OEVTUSJBM�HFOFSBUJPO�JODMVEFT�CPUI�PO�TJUF�
IZESPQPXFS�HFOFSBUJPO�DPNNPO�JO�UIF�BMVNJOVN�
JOEVTUSZ�JO�2VÁCFD�BOE�DPHFOFSBUJPO�XIJDI�QSPEVDFT�
FMFDUSJDJUZ�BMPOHTJEF�IFBU�BOE�TUFBN�VTFE�GPS�JOEVTUSJBM�
QSPDFTTFT�TVDI�BT�CJPNBTT�DPNCVTUJPO�JO�UIF�QVMQ�BOE�
QBQFS�TFDUPS�BOE�PXO�VTF�HBT�ßSFE�DPHFOFSBUJPO�JO�UIF�
oil and gas sector. Emissions associated with industrial 

HFOFSBUJPO�BSF�BMMPDBUFE�UP�UIF�TQFDJßD�JOEVTUSJBM�TFDUPS�
SBUIFS�UIBO�UP�UIF�FMFDUSJDJUZ�TFDUPS�XIJDI�DBQUVSFT�POMZ�
VUJMJUZ�HFOFSBUFE�FNJTTJPOT��

8IJMF�UPUBM�VUJMJUZ�HFOFSBUJPO�JT�FYQFDUFE�UP�HSPX�WFSZ�
TMPXMZ�UIF�NJY�DIBOHFT�TJHOJßDBOUMZ�CFUXFFO������BOE�
�����XJUI�HFOFSBUJPO�GSPN�DPBM�SFßOFE�QFUSPMFVN�
QSPEVDUT�TVDI�BT�GVFM�PJM�BOE�EJFTFM�BOE�OVDMFBS�QPXFS�
CFJOH�SFQMBDFE�CZ�JODSFBTJOH�SFOFXBCMFT�BOE�OBUVSBM�HBT�
HFOFSBUJPO��8IJMF�UIF�SFEVDUJPO�PG�OVDMFBS�HFOFSBUJPO�
JO�0OUBSJP�SFTVMUT�JO�TPNF�OFX�IJHIFS�FNJUUJOH�OBUVSBM�
HBT�0OUBSJP�HFOFSBMMZ�SFQMBDFT�OVDMFBS�XJUI�OPO�
FNJUUJOH�HFOFSBUJPO�PS�JNQPSUT�BOE�NPTU�PG�UIJT�OFX�
natural gas goes to replacing coal in other provinces 

BT�JU�JT�QIBTFE�PVU�SFEVDJOH�UIF�FNJTTJPOT�JOUFOTJUZ�PG�
FMFDUSJDJUZ�HFOFSBUJPO�JO�NPTU�QSPWJODFT�JO�UIF�GPSFDBTU�

Table 5A.7: Electricity Supply and Demand (Terawatt hours)

 2005 2010 2015 2020 2030

Electricity Required 604 592 649 668 683

Total Gross Demand 550 538 565 576 625

Purchased from Grid 502 489 504 505 546

Own Use 47 49 61 71 79

Net Exports 24 26 52 60 24

Exports 44 44 61 73 40

Imports 20 19 9 13 15

Losses 31 28 31 32 34

Electricity Produced 604 592 649 668 683

Utility Generation 551 539 580 588 587

Coal and Petroleum Coke 99 82 68 58 27

Refined Petroleum Products 12 4 4 4 2

Natural Gas 22 30 33 39 55

Nuclear 87 86 96 85 74

Hydro 327 321 346 355 370

Other Renewables 5 16 33 47 58

Industrial Generation 53 53 69 80 97

Refined Petroleum Products 1 <1 1 1 1

Natural Gas 17 21 33 41 54

Hydro 31 27 28 31 34

Other Renewables 4 4 7 8 8

Note: Numbers may not sum to the total due to rounding.
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Emissions Factors

5BCMF��"���QSPWJEFT�B�SPVHI�FTUJNBUF�PG�DBSCPO�EJPYJEF�
FRVJWBMFOU�FNJTTJPOT�FNJUUFE�QFS�VOJU�PG�FOFSHZ�
DPOTVNFE�CZ�GPTTJM�GVFM�UZQF�GPS�DPNCVTUJPO�BOE�
JOEVTUSJBM�QSPDFTTFT��5IFTF�OVNCFST�BSF�FTUJNBUFT�CBTFE�
PO�MBUFTU�BWBJMBCMF�EBUB�CBTFE�PO�*1$$�NFUIPEPMPHZ��
4QFDJßD�FNJTTJPO�GBDUPST�DBO�WBSZ�TMJHIUMZ�CZ�ZFBS�TFDUPS�
and province.

Table 5A.8: Mass of CO
2
 eq Emissions Emitted per 

Quantity of Energy for Various Fuels

FUEL

CO
2
 EQ. EMITTED [GRAMS 

PER MEGA JOULE (G/MJ)]

Aviation Gasoline 74.25

Biodiesel 7.31

Biomass 5.47

Coal 90.79

Coke 110.10

Coke Oven Gas 36.25

Diesel 74.23

Ethanol 2.31

Gasoline 68.71

Heavy Fuel Oil 75.22

Jet Fuel 69.38

Kerosene 68.15

Landfill Gases/Waste 35.10

Light Fuel Oil 71.17

LPG 44.60

Lubricants 36.34

Naphtha Specialties 17.77

Natural Gas 46.80

Natural Gas Raw 57.20

Other Non-Energy Products 36.41

Petrochemical Feedstocks 14.22

Petroleum Coke 84.58

Still Gas 51.49

Federal, Provincial and Territorial Measures

5BCMF��"���JEFOUJßFT�UIF�NBKPS�GFEFSBM�QSPWJODJBM�BOE�
territorial measures that are included when modeling 

UIF�oXJUI�NFBTVSFTp�TDFOBSJP��5IJT�JODMVEFT�GFEFSBM�
NFBTVSFT�UIBU�IBWF�CFFO�JNQMFNFOUFE�PS�BOOPVODFE�
JO�EFUBJM�BT�PG�4FQUFNCFS�������8IFSF�QSPHSBN�
GVOEJOH�JT�TFU�UP�FOE�UIF�QSPKFDUJPOT�BTTVNF�UIBU�UIF�
JNQBDUT�PG�UIFTF�QSPHSBNT�PUIFS�UIBO�UIPTF�FNCPEJFE�
JO�DPOTVNFS�CFIBWJPVS�DFBTF�XIFO�UIF�BQQSPWFE�
GVOEJOH�UFSNJOBUFT��5IF�BOBMZTJT�BMTP�JODMVEFT�FYJTUJOH�
QSPWJODJBM�BOE�UFSSJUPSJBM�NFBTVSFT��5IF�(PWFSONFOU�PG�
Canada involves provinces and territories in extensive 

DPOTVMUBUJPOT�UP�FOTVSF�UIFJS�JOJUJBUJWFT�BSF�BDDPVOUFE�GPS�
JO�BOBMZTJT�BOE�NPEFMJOH�PG�FNJTTJPOT�USFOET��

5IF�oXJUI�NFBTVSFTp�TDFOBSJP�EPFT�OPU�UBLF�JOUP�
BDDPVOU�UIF�JNQBDU�PG�CSPBEFS�TUSBUFHJFT�PS�GVUVSF�
NFBTVSFT�XJUIJO�FYJTUJOH�QMBOT�XIFSF�TJHOJßDBOU�EFUBJMT�
are still under development. 

6OEFS�UIF�1BO�$BOBEJBO�'SBNFXPSL�B�OVNCFS�PG�
QPMJDJFT�BOE�NFBTVSFT�IBWF�CFFO�BOOPVODFE��"T�UIF�
QPMJDZ�EFWFMPQNFOU�QSPDFTT�JT�OPU�ZFU�ßOJTIFE�UIF�
NBKPSJUZ�PG�UIFTF�QPMJDJFT�XFSF�OPU�JODMVEFE�JO�UIF�oXJUI�
NFBTVSFTp�TDFOBSJP�CVU�UIFZ�XFSF�JODMVEFE�JO�B�oXJUI�
BEEJUJPOBM�NFBTVSFTp�TDFOBSJP��5IFZ�BSF�BMTP�JODMVEFE�JO�
5BCMF��"���

Note also that the modeled polices and measures in 

5BCMF��"���XJMM�OPU�NBUDI�UIF�GVMM�MJTU�PG�NFBTVSFT�
JODMVEFE�JO�$IBQUFS����1PMJDJFT�BOE�.FBTVSFT�PG�UIJT�
SFQPSU��5IJT�JT�CFDBVTF�UIF�FDPOPNJD�NPEFMJOH�XJMM�
POMZ�BDDPVOU�GPS�NFBTVSFT�UIBU�IBWF�CFFO�GVMMZ�GVOEFE�
MFHJTMBUFE�PS�XIFSF�TVGßDJFOUMZ�EFUBJMFE�EBUB�FYJTUT�UIBU�
NBLF�UIFN�QPTTJCMF�UP�BEE�UP�UIF�NPEFMJOH�QMBUGPSN�
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Table 5A.9: GHG Measures Reflected in “With Measures” and “With Additional Measures” Scenarios

PROVINCIAL/TERRITORIAL MEASURES FEDERAL MEASURES

“WITH MEASURES” SCENARIO

Adoption of the National Energy Code for Buildings of Canada (2010–2012) by 

all provinces and territories 

 • Reduction of carbon dioxide emissions from coal-fired 

generation of electricity regulations announced in 2012

 • Federal Budget 2016: Supporting Energy Efficiency 

and Renewable Energy Development. Increase 

efficiency of residential and commercial devices 

(including refrigeration, freezers, ranges, dryers) 

through regulations and ENERGY STAR certification 

(Amendment 14) 

 • Equipment Standards (Amendment 13) 

 • Voluntary emission reductions for planes and trains 

 • Light-duty vehicles 1 (LDV-1) GHG emissions 

standards for the light-duty vehicle model years 2011 

to 2016 

 • Light-duty vehicles 2 (LDV-2) GHG emissions 

standards increases stringency for model years 2017 

to 2025 

 • Heavy-duty vehicles 1 (HDV) GHG emissions standards 

for heavy-duty vehicle model years 2014 to 2018 

 • Heavy-duty vehicles 2 (HDV) GHG emissions standards 

for heavy-duty vehicle model years 2021 to 2027 

and trailers 

 • Regulations Amending the Ozone-depleting Substances 

and Halocarbon Alternatives Regulations

 • Regulations Respecting Reduction in the Release of 

Methane and Certain Volatile Organic Compounds 

(Upstream Oil and Gas sector)

Renewable Fuel Content across all provinces and territories (except for 

Newfoundland and Labrador, Yukon, the Northwest Territories and Nunavut)

Newfoundland

 • Muskrat Falls hydro project

Nova Scotia

 • Cap on GHG emissions from the electricity sector 

 • Renewable portfolio standard for electricity generation

 • Electricity demand-side management policies 

 • Solid Waste-Resource Management Regulations

New Brunswick

 • Renewable Portfolio Standard

Québec

 • Western Climate Initiative cap-and-trade regime

 • 5% ethanol objective in gasoline distributors fuel sales

 • Drive electric program

 • Landfill gas regulation

 • Eco-performance program for industry

 • Program to support energy efficiency improvements in marine, air and rail 

transport (PETMAF)

 • Program to reduce/avoid GHG emissions by using intermodal transportation 

(PREGTI)

 • Program Écocamionnage

Ontario

 • Western Climate Initiative cap-and-trade regime

 • Residential electricity peak savings (time-of-use pricing)

 • Feed-in tariff program

 • Landfill gas regulation (O. Reg. 216/08 and 217/08)

 • Strategy for a Waste-free Ontario

 • Independent Electricity System Operator contracted electricity supply

 • Nuclear refurbishment

 • Energy Storage Contract with Québec

 • Ontario Natural Gas 2015–2020 Conservation Framework

 • Ontario Electricity 2015–2020 Conservation Framework

 • Ontario Electric Vehicle Chargers Ontario, Electric Vehicles Incentive 

Program (EVIP) and Electric and Hydrogen Vehicles Advancement 

Partnership (EHVAP)

Manitoba

 • Emissions tax on coal

 • Manitoba Building Code Section 9.36 (for housing)

 • Manitoba Composts program

Saskatchewan

 • Boundary Dam 3 Carbon Capture Project

 • Uniform Building and Accessibility Standards Regulations (2013)
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PROVINCIAL/TERRITORIAL MEASURES FEDERAL MEASURES

Alberta

 • Specified Gas Emitters Regulations transitioning to the Emissions 

Performance Standards in 2018

 • Carbon levy

 • Coal Phase-Out by end of 2030

 • 100 Mt cap for oil sands

 • Renewable Electricity Program 

 • Quest carbon capture and storage project

 • Carbon Trunk Line Project—CO
2
 capture and use for enhanced oil recovery

 • Energy efficiency requirements for housing and small buildings, section 9.36 

of the 2014 Alberta Building Code edition

 • Municipal Waste Annual Disposal Targets

British Columbia

 • Carbon tax increasing to $35 in 2018, $40 in 2019, $45 by 2020 and $50 

in 2021

 • British Columbia Cement Low Carbon Fuel Program

 • Renewable and Low Carbon Fuel Requirements Regulation (10% reduction 

in CI by 2020)

 • Landfill gas management regulation

 • British Columbia Clean Energy Act: Clean or renewable electricity 

requirement—100% of electricity from clean or renewable sources by 2025

 • Revisions for energy efficiency of large residential and commercial buildings 

(Part 3) (reg # 167/2013)

 • Revisions for energy efficiency of housing and small buildings (Part 9) 

(reg # 173/2013)

 • City of Vancouver Building Codes 

 • Clean Energy Vehicles Program (Phase 1, 2, Phase 3 and Beyond) and 

support for zero emissions vehicle charging stations in buildings

 • Step Code: Increased Energy Efficiency Requirements in the Building Code

 • Municipal Waste disposal target and organic waste disposal restriction

Northwest Territories

 • Biomass Strategy

“WITH ADDITIONAL MEASURES” SCENARIO
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PROVINCIAL/TERRITORIAL MEASURES FEDERAL MEASURES

Ontario and Québec

 • WCI credits (Assumes Ontario and Québec meet their legislated emissions 

targets through purchases of WCI allowances.)

 • Federal Backstop Carbon Pricing 

 • Clean Fuel Standard 

 • Accelerated Coal Phase Out by 2030 

 • Accelerating Industrial Energy Efficiency Management 

 • Low-Carbon Economy Fund

 • Performance standards for natural gas electricity 

generation

 • Strategic Interconnections in electricity 

 • Emerging renewables and smart grids 

 • Off-diesel energy systems in remote communities

 • Net-zero energy ready building codes (for new 

commercial and residential buildings) by 2030 

 • Labelling and codes for existing buildings (retrofits) 

 • More stringent Energy Efficiency Standards for 

appliances and equipment 

 • Regulations for off-road industrial, commercial, 

residential and recreational vehicles

 • Post-2025 LDV regulations and ZEV Strategy

 • Increased use of wood in buildings construction

Saskatchewan

 • SaskPower Renewable Electricity Target

British Columbia

 • BC’s electrification of natural gas sector

 • Increasing the Low Carbon Fuel Standard (15% reduction in carbon intensity 

by 2030)

 • New Energy Efficiency Standards for Gas Fired Boilers

Canadian provinces and territories have committed 

to taking action on climate change through various 

QSPHSBNT�BOE�SFHVMBUJPOT��*O�UIF�oXJUI�NFBTVSFTp�
TDFOBSJP�QSPWJODJBM�BOE�UFSSJUPSJBM�UBSHFUT�BSF�OPU�
NPEFMMFE��*OTUFBE�JOEJWJEVBM�QPMJDJFT�UIBU�BSF�CSPVHIU�

GPSXBSE�BT�NFUIPET�UP�BUUBJO�UIF�QSPWJODJBM�UBSHFUT�NBZ�
CF�JODMVEFE�JO�UIF�NPEFMJOH�QMBUGPSN�JG�UIFZ�NFFU�UIF�
DSJUFSJB�EJTDVTTFE�BCPWF��5BCMF��"����MJTUT�UIF�FNJTTJPOT�
SFEVDUJPOT�UBSHFUT�BOOPVODFE�CZ�FBDI�QSPWJODF�
PS�UFSSJUPSZ�

Table 5A.10: Announced GHG Reduction Targets of Provincial/Territorial Governments

PROVINCE/TERRITORY TARGET IN 2020 TARGET IN 2030 TARGET IN 2050

Newfoundland 10% below 1990 35% to 45% below 1990

Prince Edward Island 10% below 1990 35% to 45% below 1990 75% to 85% below 1990 levels in 

the long term

Nova Scotia 10% below 1990 35% to 45% below 1990

New Brunswick 10% below 1990 35% to 45% below 1990

Québec 20% below 1990 37.5% below 1990

Ontario 15% below 1990 37% below 1990 80% below 1990 

Manitoba 15% below 2005 30% below 2005 50% to 80% below 2005

Saskatchewan 20% below 2006

Alberta 50 Mt below BAU 200 Mt below BAU 

British Columbia 33% below 2007 80% below 2007

Nunavut No Territorial target announced

Yukon Carbon neutral

Northwest Territories No Territorial target announced
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Annex 2: Modeling and 
Methodological
Modeling and Methodological Differences 

from Canada’s 2nd Biennial Report

 • "�OFX�NFUIPEPMPHZ�UP�NPEFM�TPMJE�XBTUF�EJTQPTBM�
FNJTTJPOT�XBT�EFWFMPQFE�UP�CFUUFS�DBQUVSF�UIF�FGGFDUT�
PG�QPQVMBUJPO�HSPXUI�XBTUF�EJWFSTJPO�BOE�MBOEßMM�HBT�
DBQUVSF�PO�QSPKFDUFE�FNJTTJPOT�

 • *NQSPWFNFOUT�UP�UIF�BMJHONFOU�CFUXFFO�EJGGFSFOU�
NFBTVSFT�PG�(%1�JODSFBTFE�UIF�HSPXUI�SBUFT�
PG�TFDUPST�ESJWFO�CZ�SFHJPOBM�(%1�TVDI�BT�
GSFJHIU�USBOTQPSUBUJPO�

 • &MFDUSJDJUZ�USBOTNJTTJPO�BOE�EJTUSJCVUJPO�MJOF�MPTTFT�
XFSF�SFWJTFE�UP�SFáFDU�SFBM�IJTUPSJDBM�USBOTNJTTJPO�BOE�
EJTUSJCVUJPO�MPTTFT�CZ�QSPWJODF�BOE�UFSSJUPSZ�SBUIFS�
UIBO�VUJMJ[JOH�B�$BOBEJBO�BWFSBHF��

 • A new module was developed to simulate 

UIF�FNJTTJPOT�GSPN�UIF�QSPEVDUJPO�PG�MJRVJE�
CJPGVFMTsFUIBOPM�BOE�CJPEJFTFMsVTFE�QSJNBSJMZ� 
GPS�USBOTQPSUBUJPO�

 • 5IF�IJTUPSJDBM�DBMJCSBUJPO�QSPDFEVSF�XBT�DIBOHFE�
GPS�UIF�CVJMEJOHT�TFDUPS�TP�UIBU�IJTUPSJDBM�QSPDFTT�
FGßDJFODZ�JNQSPWFNFOUT�XFSF�DBQUVSFE�JO�UIF�QSPDFTT�
FGßDJFODZ�WBSJBCMF�SBUIFS�UIBO�OPO�QSJDF�GBDUPST��5IF�
PWFSBMM�FGßDJFODZ�USFOET�JO�UIF�6�4��/BUJPOBM�&OFSHZ�
.PEFMJOH�4ZTUFN�	/&.4
�XFSF�BMTP�BQQMJFE�UP�
CVJMEJOH�TFDUPS�EFWJDF�FGßDJFODJFT��

 • *O�UIF�QSFWJPVT�GPSFDBTU�BMM�)'$T�XFSF�ESJWFO�BU�
UIF�TBNF�HSPXUI�SBUF��OPX�USBOTQPSUBUJPO�SFMBUFE�
)'$�FNJTTJPOT�BSF�TQMJU�PVU�BOE�HSPXO�BU�B�TFQBSBUF�
HSPXUI�SBUF��5IJT�OFX�MPXFS�HSPXUI�SBUF�DBQUVSFT�
UIF�TIJGU�BXBZ�GSPN�VTJOH�)'$T�JO�BVUPNPCJMF�BJS�
DPOEJUJPOJOH�XIJDI�IFMQT�NBOVGBDUVSFST�DPNQMZ�
XJUI�UIF�-%7�SFHVMBUJPOT��"T�B�SFTVMU�USBOTQPSUBUJPO�
)'$T�BSF�MPXFS�BOE�CVJMEJOHT�)'$T�BSF�IJHIFS��
BMUIPVHI�UIF�)'$�SFHVMBUJPO�SFEVDFT�)'$�FNJTTJPOT�
in all scenarios.

 • 5IF�DVSSFOU�GPSFDBTU�JODMVEFT�OFX�BTTVNQUJPOT�SFMBUFE�
UP�;&7�TBMFT�VQ�UP������JO�BMM�QSPWJODFT�BOE�UFSSJUPSJFT�
CBTFE�PO�SFHJPOBM�QSFGFSFODFT�BOE�FYJTUJOH�JODFOUJWFT��
5IF�NPEFMJOH�BQQSPBDI�IBT�BMTP�CFFO�JNQSPWFE�BOE�

now captures with more precision the expected uptake 

JO�;&7�TBMFT�JO�BMM�QSPWJODFT�BOE�UFSSJUPSJFT�
 • *O�UIF�QSFWJPVT�GPSFDBTU�-%7�SFHVMBUJPOT�XFSF�
NPEFMMFE�BT�BO�FGßDJFODZ�TUBOEBSE�GPS�HBTPMJOF�BOE�
EJFTFM�WFIJDMFT�POMZ��'PS������UIF�JNQBDU�PG�JODSFBTFE�
;&7�VQUBLF�IBT�CFFO�JODPSQPSBUFE�BOE�UIJT�DIBOHF�
JODSFBTFT�()(�FNJTTJPOT�JO�UIF�DVSSFOU�GPSFDBTU��
5IF�QIBTF�PVU�PG�)'$T�JO�QBTTFOHFS�WFIJDMF�BJS�
conditioners was also incorporated as a compliance 

NFDIBOJTN�GPS�-%7���7FIJDMF�NBOVGBDUVSFST�HFU�
DSFEJUT�UIBU�DBO�CF�BQQMJFE�UP�NFFUJOH�UIF�-%7��
FGßDJFODZ�TUBOEBSE��5IJT�XBT�NPEFMMFE�BT�B�TNBMM�
EFDSFBTF�JO�HBTPMJOF�BOE�EJFTFM�WFIJDMF�FGßDJFODJFT��
5IFSF�JT�OP�OFU�DIBOHF�JO�()(�FNJTTJPOT�BT�B�SFTVMU�
PG�UIJT�DIBOHF�UIPVHI�)'$�FNJTTJPOT�BSF�EPXO�BOE�
DPNCVTUJPO�FNJTTJPOT�BSF�IJHIFS�

 • Fuel demands associated with industrial and 

DPNNFSDJBM�DPHFOFSBUJPO�JO�UIF�IJTUPSZ�XFSF�TQMJU�
CFUXFFO�FMFDUSJDJUZ�QSPEVDUJPO�BOE�TUFBN�IFBU�
QSPEVDUJPO�SBUIFS�UIBO�BTTJHOFE�UP�POMZ�FMFDUSJDJUZ�
HFOFSBUJPO�BMMPXJOH�GPS�NPSF�BDDVSBUF�SFQSFTFOUBUJPO�
PG�UIF�SFMBUJWF�FGßDJFODZ�PG�DPHFOFSBUJPO�JO�UIF�NPEFM��

 • 1SFWJPVT�NPEFMMJOH�PG�HSPXUI�PG�JOEVTUSJBM�HFOFSBUJPO�
JO�UIF�GPSFDBTU�XBT�MJNJUFE�UP�QBSUJDVMBS�TFDUPST�BOE�
generation technologies. A more holistic approach 

now adds industrial generation proportionate to 

HSPXUI�JO�FOFSHZ�EFNBOET�BOE�SFMBUJWF�UP�UIF�VUJMJUZ�
QSJDF�PG�FMFDUSJDJUZ�JO�BMM�TFDUPST�XJUI�TFMG�HFOFSBUJPO�JO�
the historical data. 

 • 5IF�8FTUFSO�$MJNBUF�*OJUJBUJWF�	8$*
�IBT�CFFO�
SFNPEFMFE��6OUJM�OPX�UIF�DBQ�BOE�USBEF�XBT�NPEFMFE�
BT�B�DBSCPO�UBY�JO�MJOF�XJUI�UIF�FYQFDUBUJPOT�PG�UIF�
QSJDF�PG�BMMPXBODFT��5IJT�ZFBS�UIF�8$*�IBT�CFFO�
SFNPEFMFE�BT�B�QSPQFS�DBQ�BOE�USBEF�TZTUFN�XJUI�
BMM�UIF�BWBJMBCMF�DPNQMJBODF�NFDIBOJTNT�JODMVEJOH�
PGGTFUT�BOE�BMM�QBSUJDJQBUJOH�KVSJTEJDUJPOT�JODMVEJOH�
OPU�POMZ�2VÁCFD�BOE�0OUBSJP�CVU�BMTP�$BMJGPSOJB��5IJT�
BMMPXT�VT�UP�NPSF�QSPQFSMZ�DBQUVSF�UIF�EZOBNJDT�PG�
UIF�DBQ�BOE�USBEF�JODMVEJOH�UIF�SFEVDUJPOT�PDDVSSJOH�
GSPN�UIF�TZTUFN�BOE�UIF�USBEJOH�PG�BMMPXBODFT��"T�
XFMM�UIF�QSJDF�BTTVNQUJPOT�PG�UIF�DBQ�BOE�USBEF�
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BMMPXBODFT�IBWF�CFFO�SFWJTFE�JO�MJOF�XJUI�UIF�MBUFTU�
FYQFDUBUJPOT�CBTFE�PO�BOBMZTJT�CZ�$BMJGPSOJB�$BSCPO��
5IFTF�JNQSPWFNFOUT�BSF�BMM�ESJWJOH�GVSUIFS�SFEVDUJPOT�
DPNQBSFE�UP�UIF�QSFWJPVT�GPSFDBTU�

 • 5IF�NPEFMJOH�PG�UIF�CVJMEJOH�DPEFT�IBT�CFFO�
JNQSPWFE�BOE�OPX�CFUUFS�SFáFDUT�UIF�TUSJOHFODZ�PG�
UIF�EJGGFSFOU�CVJMEJOH�DPEFT�JNQMFNFOUFE�CZ�UIF�
QSPWJODFT��5IF�NPEFM�XBT�JNQSPWFE�UP�GBDJMJUBUF�
UIF�BEEJUJPO�PG�HFPUIFSNBM�IFBU�QVNQT�BOE�
solar photovoltaics.

 • )JTUPSJDBM�CVJMEJOH�SFMBUFE�EFWJDF�FGßDJFODJFT�XFSF�
SFWJTFE�BOE�VQEBUFE�TVCKFDU�UP�BWBJMBCJMJUZ�

 • Natural gas pipeline drivers were changed to 

TQFDJßDBMMZ�SFáFDU�UIF�CFTU�DPSSFMBUFE�ESJWFS�GPS�FBDI�
QSPWJODF�BOE�UFSSJUPSZ��

Annex 3: Alternate Emissions 
Scenarios
(JWFO�UIF�VODFSUBJOUZ�SFHBSEJOH�UIF�LFZ�ESJWFST�PG�
()(�FNJTTJPOT�UIF�FNJTTJPOT�QSPKFDUJPOT�GPS�UIF�oXJUI�
NFBTVSFTp�TDFOBSJP�QSFTFOUFE�JO�'JHVSF�����TIPVME�
CF�TFFO�BT�POF�FTUJNBUF�XJUIJO�B�SBOHF�PG�QMBVTJCMF�
outcomes. Future developments in technologies and 

UIF�SBUF�PG�SFTPVSDF�FYUSBDUJPO�DBOOPU�CF�GPSFTFFO�XJUI�
DFSUBJOUZ��5ZQJDBMMZ�UIFTF�LFZ�VODFSUBJOUJFT�BSF�BEESFTTFE�
UISPVHI�FYBNJOJOH�BMUFSOBUJWF�DBTFT��5IF�TFOTJUJWJUZ�
BOBMZTJT�QSFTFOUFE�IFSF�GPDVTFT�PO�UXP�LFZ�VODFSUBJOUJFT��
GVUVSF�FDPOPNJD�HSPXUI�BOE�UIF�FWPMVUJPO�PG�XPSME�PJM�
prices and their impact on macroeconomic growth and 

FOFSHZ�DPOTVNQUJPO�

*O�5BCMF��"����UIF�FNJTTJPOT�PVUDPNFT�PG�UIFTF�
BMUFSOBUJWF�DBTFT�BSF�QSFTFOUFE�JOEFQFOEFOUMZ�BOE�JO�
WBSJPVT�DPNCJOBUJPOT��5IFTF�BMUFSOBUJWF�DBTFT�FYQMPSF�
UIF�JOUFSBDUJPO�PG�FOFSHZ�NBSLFUT�BOE�FDPOPNJD�
HSPXUI�BOE�UIFJS�JNQBDU�PO�FNJTTJPOT�VOEFS�B�SBOHF�
PG�BTTVNQUJPOT��

Table 5A.11: Sensitivity Analysis

SCENARIO

GHG 

EMISSIONS 

IN 2030

DIFFERENCE 

BETWEEN 2005 

AND 2030

Fast GDP—High World 

Oil Prices

793 44

High World Oil Prices 777 28

Fast GDP 746 -2

With Measures 722 -27

Slow GDP 691 -58

Low World Oil Prices 685 -64

Slow GDP—Low World 

Oil Prices

651 -98

Range 651 to 793 -98 to 44

*O�PVS�TDFOBSJP�XJUI�TMPX�(%1�TMPX�QPQVMBUJPO�HSPXUI�
BOE�MPX�XPSME�PJM�QSJDFT�()(�FNJTTJPOT�DPVME�CF�BT�
MPX�BT�����.U�$0

2
�FR�CZ������PO�UIF�MPX�FOE�BOE�

����.U�$0
2
�FR�PO�UIF�IJHI�FOE��5IJT�SFQSFTFOUT�B�SBOHF�

PG�����.U�$0
2
�FR��

The oil and gas price and production assumptions come 

GSPN�UIF�/&#nT������IJHI�BOE�MPX�TDFOBSJPT��5IF�GBTU�
BOE�TMPX�(%1�BTTVNQUJPOT�XFSF�EFSJWFE�GSPN�UIF������
Annual Energy Outlook CZ�UIF�6�4��&OFSHZ�*OGPSNBUJPO�
"HFODZ��"T�GPS�UIF�QPQVMBUJPO�HSPXUI�BTTVNQUJPOT�
UIFZ�XFSF�EFSJWFE�CZ�BQQMZJOH�UIF�SFMBUJWF�EJGGFSFODFT�
CFUXFFO�4UBUJTUJDT�$BOBEBnT������IJHI�.��BOE�MPX�
TDFOBSJPT�UP�UIF�QPQVMBUJPO�HSPXUI�GSPN�PVS�oXJUI�
NFBTVSFTp�TDFOBSJP�

'JHVSF��"���JMMVTUSBUFT�IPX�EJGGFSJOH�QSJDF�BOE�(%1�
HSPXUI�BTTVNQUJPOT�JO�WBSJPVT�DPNCJOBUJPOT�NJHIU�
JNQBDU�$BOBEJBO�()(�FNJTTJPOT�UISPVHI�������
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Figure 5A.3: Projected GHG Emissions under Full Range of Alternative Economic Assumptions 
(excluding LULUCF)

*O�BMM�PG�UIFTF�TDFOBSJPT������JT�UIF�MBTU�ZFBS�PG�IJTUPSJDBM�
EBUB��*O������UIF�EJGGFSFOU�TDFOBSJPT�BMSFBEZ�TUBSU�
UP�EJWFSHF��#Z������UIFSF�JT�BMSFBEZ�B����.U�$0

2
 

FR�SBOHF�JO�FNJTTJPOT�XIJDI�TUSFUDIFT�PVU�UP�����.U�
$0

2
�FR�JO�������*O������UIFSF�JT�B�OPUJDFBCMF�ESPQ�JO�

FNJTTJPOT�JO�BMM�TFWFO�PG�UIF�TDFOBSJPT�EVF�UP�UIF�GFEFSBM�
methane regulation. 

/PUF�UIBU�UIF�IJHI�BOE�GBTU�TDFOBSJPT�DSPTT�BSPVOE������
and the slow and low scenarios cross around 2025. 

'PS�UIF�MPX�BOE�TMPX�TDFOBSJPT�UIJT�DSPTTJOH�DBO�CF�

FYQMBJOFE�CZ�UIF�MBH�CFUXFFO�UIF�FGGFDU�PG�TMPX�(%1�
HSPXUI�PO�IFBWZ�JOEVTUSZ�BOE�UIF�FGGFDU�PG�MPX�XPSME�
PJM�QSJDF�PO�PJM�BOE�HBT��4JODF�HSPXUI�PG�PVS�IFBWZ�
JOEVTUSZ�TFDUPS�JT�DMPTFMZ�UJFE�UP�UIBU�PG�(%1�UIF�TMPX�
(%1�HSPXUI�TDFOBSJP�IBT�NVDI�MPXFS�FNJTTJPOT�JO�UIF�
IFBWZ�JOEVTUSZ�TFDUPS�DPNQBSFE�UP�UIF�oXJUI�NFBTVSFTp�
TDFOBSJP��8IFO�XPSME�PJM�QSJDFT�BSF�MPX�$BOBEBnT�PJM�
BOE�HBT�QSPEVDUJPO�TVGGFST�CVU�JUT�IFBWZ�JOEVTUSZ�TFDUPS�
HSPXT�B�CJU�EVF�UP�MPXFS�GVFM�DPTUT��5IF�PQQPTJUF�JT�USVF�
GPS�UIF�GBTU�HSPXUI�BOE�IJHI�QSJDF�TDFOBSJPT��
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5BCMF��"����DPOUBJOT�B�TFDUPSBM�CSFBLEPXO�PG�UIF������FNJTTJPOT�MFWFMT�JO�UIF�WBSJPVT�BMUFSOBUF�FNJTTJPO�TDFOBSJPT��

Table 5A.12: Projected Difference in GHG Emissions Between the “With Measures” Scenario and the Alternate 
Emission Scenarios by Sector (excluding LULUCF) in Mt CO

2
 eq in 2030

SECTOR

FAST GDP—HIGH 

WORLD OIL PRICE

HIGH WORLD 

OIL PRICES FAST GDP

SLOW 

GDP

LOW WORLD 

OIL PRICES

SLOW GDP—LOW 

WORLD OIL PRICES

Oil and Gas 60 60 0 0 -49 -49

Electricity and Steam 7 5 3 -4 -2 -6

Transportation 4 0 8 -8 1 -7

Heavy Industry -2 -11 10 -16 9 -9

Buildings 1 0 1 -1 1 0

Agriculture 0 0 0 0 0 0

Waste and Others 1 0 2 -2 2 -1

Grand Total 71 55 24 -31 -37 -72

Note: Numbers may not sum to the total due to rounding.

5IF�SBOHF�PG�PJM�BOE�HBT�FNJTTJPOT�CFUXFFO�TDFOBSJPT�
JT�����.U�PG�$0

2
�FR��5IJT�SFQSFTFOUT�BCPVU�����PG�

UIF�UPUBM�SBOHF�PG�FNJTTJPOT�JO�UIF�BMUFSOBUF�FNJTTJPOT�
TDFOBSJPT�SFáFDUJOH�UIF�TFDUPSnT�PWFSBMM�DPOUSJCVUJPO�
UP�$BOBEJBO�FNJTTJPOT�BOE�JUT�TFOTJUJWJUZ�UP�UIF�IJHIMZ�
VODFSUBJO�ESJWFS�PG�XPSME�PJM�BOE�HBT�QSJDFT�

Annex 4: Methodology for 
Development of Emissions Scenarios
5IF�TDFOBSJPT�EFWFMPQFE�UP�TVQQPSU�$BOBEBnT�()(�
FNJTTJPOT�QSPKFDUJPOT�EFSJWF�GSPN�B�TFSJFT�PG�QMBVTJCMF�
BTTVNQUJPOT�SFHBSEJOH�BNPOH�PUIFST�QPQVMBUJPO�BOE�
FDPOPNJD�HSPXUI�QSJDFT�EFNBOE�BOE�TVQQMZ�PG�FOFSHZ�
BOE�UIF�FWPMVUJPO�PG�FOFSHZ�FGßDJFODZ�UFDIOPMPHJFT��
8JUI�UIF�FYDFQUJPO�PG�UIF�oXJUI�BEEJUJPOBM�NFBTVSFTp�
TDFOBSJP�UIF�QSPKFDUJPOT�BMTP�BTTVNF�OP�GVSUIFS�
HPWFSONFOU�BDUJPOT�UP�BEESFTT�()(�FNJTTJPOT�CFZPOE�
UIPTF�BMSFBEZ�JO�QMBDF�BT�PG�4FQUFNCFS�������

5IF�FNJTTJPOT�QSPKFDUJPOT�QSFTFOUFE�JO�UIJT�SFQPSU�
DBOOPU�CF�WJFXFE�BT�B�GPSFDBTU�PS�QSFEJDUJPO�PG�FNJTTJPOT�
BU�B�GVUVSF�EBUF��3BUIFS�UIJT�SFQPSU�QSFTFOUT�B�TJNQMF�
QSPKFDUJPO�PG�UIF�DVSSFOU�TUSVDUVSF�BOE�QPMJDZ�DPOUFYU�
JOUP�UIF�GVUVSF�XJUIPVU�BUUFNQUJOH�UP�BDDPVOU�GPS�UIF�
JOFWJUBCMF�CVU�BT�ZFU�VOLOPXO�DIBOHFT�UIBU�XJMM�PDDVS�
JO�HPWFSONFOU�QPMJDZ�FOFSHZ�TVQQMZ�EFNBOE�BOE�
UFDIOPMPHZ�PS�EPNFTUJD�BOE�JOUFSOBUJPOBM�FDPOPNJD�BOE�
political events. 

5IF�FNJTTJPOT�QSPKFDUJPOT�IBWF�CFFO�EFWFMPQFE�JO�
MJOF�XJUI�HFOFSBMMZ�SFDPHOJ[FE�CFTU�QSBDUJDFT��5IFZ�
JODPSQPSBUF�*1$$�TUBOEBSET�GPS�FTUJNBUJOH�()(�
FNJTTJPOT�BDSPTT�EJGGFSFOU�GVFMT�BOE�QSPDFTTFT�SFMZ�
on outside expert views and the most up-to-date data 

BWBJMBCMF�GPS�LFZ�ESJWFST�TVDI�BT�FDPOPNJD�HSPXUI�
FOFSHZ�QSJDFT�BOE�FOFSHZ�EFNBOE�BOE�TVQQMZ�BOE�
BQQMZ�BO�JOUFSOBUJPOBMMZ�SFDPHOJ[FE�FOFSHZ�BOE�
NBDSPFDPOPNJD�NPEFMJOH�GSBNFXPSL�JO�UIF�FTUJNBUJPO�
PG�FNJTTJPOT�BOE�FDPOPNJD�JOUFSBDUJPOT��'JOBMMZ�UIF�
NFUIPEPMPHZ�VTFE�UP�EFWFMPQ�UIF�QSPKFDUJPOT�BOE�
VOEFSMZJOH�BTTVNQUJPOT�IBT�CFFO�TVCKFDU�UP�QFFS�SFWJFX�
CZ�MFBEJOH�FYUFSOBM�FYQFSUT�PO�FDPOPNJD�NPEFMJOH�
BOE�()(�FNJTTJPOT�QSPKFDUJPOT�BT�XFMM�BT�WFUUFE�XJUI�
LFZ�TUBLFIPMEFST�

5IF�BQQSPBDI�UP�EFWFMPQJOH�$BOBEBnT�()(�FNJTTJPOT�
QSPKFDUJPOT�JOWPMWFT�UXP�NBJO�GFBUVSFT�
 • 6TJOH�UIF�NPTU�VQ�UP�EBUF�TUBUJTUJDT�PO�()(�
FNJTTJPOT�BOE�FOFSHZ�VTF�BOE�TPVSDJOH�LFZ�
BTTVNQUJPOT�GSPN�UIF�CFTU�BWBJMBCMF�QVCMJD�BOE�QSJWBUF�
expert sources. 

 • %FWFMPQJOH�TDFOBSJPT�PG�FNJTTJPOT�QSPKFDUJPOT�VTJOH�
B�EFUBJMFE�QSPWFO�&OFSHZ�&NJTTJPOT�BOE�&DPOPNZ�
.PEFM�GPS�$BOBEB�	&�.$
�

Up-to-date Data and Key Assumptions

&BDI�ZFBS�&$$$�VQEBUFT�JUT�NPEFMT�VTJOH�UIF�NPTU�
SFDFOU�EBUB�BWBJMBCMF�GSPN�4UBUJTUJDT�$BOBEBnT�Report 
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on Energy Supply and Demand in Canada and Canada’s 

/*3��)JTUPSJDBM�FNJTTJPOT�BSF�BMJHOFE�UP�UIF�MBUFTU�/*3��
'PS�UIFTF�QSPKFDUJPOT�UIF�NPTU�SFDFOU�IJTUPSJDBM�EBUB�
BWBJMBCMF�XFSF�GPS������

*O�BEEJUJPO�UP�UIF�NPTU�SFDFOU�IJTUPSJDBM�JOGPSNBUJPO�
UIF�QSPKFDUJPOT�BSF�CBTFE�PO�FYQFSU�EFSJWFE�FYQFDUBUJPOT�
PG�LFZ�ESJWFST�	F�H��XPSME�PJM�QSJDF
��1SPKFDUJPOT�BSF�
CBTFE�PO�UIF�MBUFTU�FOFSHZ�BOE�FDPOPNJD�EBUB�XJUI�LFZ�
NPEFMJOH�BTTVNQUJPOT�BMJHOFE�XJUI�(PWFSONFOU�PG�
Canada views:

 • /&#�WJFXT�PO�FOFSHZ�QSJDFT�BOE�MBSHF�TDBMF�
FOFSHZ�QSPKFDUT�

 • &DPOPNJD�QSPKFDUJPOT�	JODMVEJOH�(%1�FYDIBOHF�
SBUFT�BOE�JOáBUJPO
�UP������BSF�DBMJCSBUFE�UP�'JOBODF�
$BOBEBnT�.BSDI������#VEHFU�'JTDBM�0VUMPPL��
&DPOPNJD�QSPKFDUJPOT�CFUXFFO������BOE������BSF�
CBTFE�PO�'JOBODF�$BOBEBnT�MPOH�UFSN�QSPKFDUJPOT�

 • 4UBUJTUJDT�$BOBEBnT�QPQVMBUJPO�HSPXUI�QSPKFDUJPOT�R

&WFO�XJUI�UIF�CFOFßU�PG�FYUFSOBM�FYQFSU�BTTVNQUJPOT�
UIFSF�JT�DPOTJEFSBCMF�VODFSUBJOUZ�TVSSPVOEJOH�FOFSHZ�
QSJDF�BOE�FDPOPNJD�HSPXUI�BTTVNQUJPOT�QBSUJDVMBSMZ�
PWFS�UIF�NFEJVN��UP�MPOH�UFSN��"T�TVDI�B�SBOHF�PG�
FNJTTJPOT�JT�QSFTFOUFE�SFQSFTFOUJOH�B�TFSJFT�PG�TFOTJUJWJUZ�
BOBMZTFT��5IFTF�DBTFT�XFSF�CBTFE�PO�IJHI�BOE�MPX�
(%1�HSPXUI�BT�XFMM�BT�IJHI�BOE�MPX�PJM�QSJDFT�BOE�
production levels. 

Energy, Emissions and Economy Model for Canada

5IF�QSPKFDUJPOT�QSFTFOUFE�JO�UIJT�DIBQUFS�XFSF�
HFOFSBUFE�GSPN�&$$$nT�&�.$�NPEFM��&�.$�IBT�UXP�
DPNQPOFOUT��&OFSHZ������XIJDI�JODPSQPSBUFT�$BOBEBnT�
FOFSHZ�TVQQMZ�BOE�EFNBOE�TUSVDUVSF��BOE�UIF�JO�IPVTF�
NBDSPFDPOPNJD�NPEFM�PG�UIF�$BOBEJBO�FDPOPNZ�

&OFSHZ������JT�BO�JOUFHSBUFE�NVMUJ�SFHJPO�NVMUJTFDUPS�
/PSUI�"NFSJDBO�NPEFM�UIBU�TJNVMBUFT�UIF�TVQQMZ�PG�
QSJDF�PG�BOE�EFNBOE�GPS�BMM�GVFMT��5IF�NPEFM�DBO�
EFUFSNJOF�FOFSHZ�PVUQVU�BOE�QSJDFT�GPS�FBDI�TFDUPS�CPUI�

in regulated and unregulated markets. It simulates how 

TVDI�GBDUPST�BT�FOFSHZ�QSJDFT�BOE�HPWFSONFOU�NFBTVSFT�
BGGFDU�UIF�DIPJDFT�UIBU�DPOTVNFST�BOE�CVTJOFTTFT�NBLF�
XIFO�UIFZ�CVZ�BOE�VTF�FOFSHZ��5IF�NPEFMnT�PVUQVUT�
JODMVEF�DIBOHFT�JO�FOFSHZ�VTF�FOFSHZ�QSJDFT�()(�
FNJTTJPOT�JOWFTUNFOU�DPTUT�BOE�QPTTJCMF�DPTU�TBWJOHT�
GSPN�NFBTVSFT�JO�PSEFS�UP�JEFOUJGZ�UIF�EJSFDU�FGGFDUT�
TUFNNJOH�GSPN�()(�SFEVDUJPO�NFBTVSFT��5IF�
SFTVMUJOH�TBWJOHT�BOE�JOWFTUNFOUT�GSPN�&OFSHZ������BSF�
then used as inputs into the macroeconomic model.

The in-house macroeconomic model is used to 

FYBNJOF�DPOTVNQUJPO�JOWFTUNFOU�QSPEVDUJPO�BOE�
USBEF�EFDJTJPOT�JO�UIF�XIPMF�FDPOPNZ��*U�DBQUVSFT�UIF�
JOUFSBDUJPO�BNPOH�JOEVTUSJFT�BT�XFMM�BT�UIF�JNQMJDBUJPOT�
GPS�DIBOHFT�JO�QSPEVDFS�QSJDFT�SFMBUJWF�ßOBM�QSJDFT�BOE�
JODPNF��*U�BMTP�GBDUPST�JO�HPWFSONFOU�ßTDBM�CBMBODFT�
NPOFUBSZ�áPXT�BOE�JOUFSFTU�BOE�FYDIBOHF�SBUFT��.PSF�
TQFDJßDBMMZ�UIF�NBDSPFDPOPNJD�NPEFM�JODPSQPSBUFT�
133 industries at a provincial and territorial level. It also 

IBT�BO�JOUFSOBUJPOBM�DPNQPOFOU�UP�BDDPVOU�GPS�FYQPSUT�
BOE�JNQPSUT�DPWFSJOH�BCPVU�����DPNNPEJUJFT��5IF�
NBDSPFDPOPNJD�NPEFM�QSPKFDUT�UIF�EJSFDU�JNQBDUT�PO�
UIF�FDPOPNZnT�ßOBM�EFNBOE�PVUQVU�FNQMPZNFOU�QSJDF�
GPSNBUJPO�BOE�TFDUPSBM�JODPNF�UIBU�SFTVMU�GSPN�WBSJPVT�
QPMJDZ�DIPJDFT��5IFTF�JO�UVSO�QFSNJU�BO�FTUJNBUJPO�PG�
UIF�FGGFDU�PG�DMJNBUF�DIBOHF�QPMJDZ�BOE�SFMBUFE�JNQBDUT�
PO�UIF�OBUJPOBM�FDPOPNZ�

&�.$�EFWFMPQT�QSPKFDUJPOT�VTJOH�B�NBSLFU�CBTFE�
BQQSPBDI�UP�FOFSHZ�BOBMZTJT��'PS�FBDI�GVFM�BOE�
DPOTVNJOH�TFDUPS�UIF�NPEFM�CBMBODFT�FOFSHZ�TVQQMZ�BOE�
EFNBOE�BDDPVOUJOH�GPS�FDPOPNJD�DPNQFUJUJPO�BNPOH�
UIF�WBSJPVT�FOFSHZ�TPVSDFT��5IJT�FOTVSFT�DPOTJTUFOU�
SFTVMUT�BNPOH�UIF�TFDUPST�BOE�SFHJPOT��5IF�NPEFM�DBO�CF�
PQFSBUFE�JO�B�GPSFDBTUJOH�NPEF�PS�BO�BOBMZUJDBM�NPEF��*O�
GPSFDBTUJOH�NPEF�UIF�NPEFM�HFOFSBUFT�BO�BOOVBM�FOFSHZ�
BOE�FNJTTJPOT�PVUMPPL�UP�������*O�BOBMZUJDBM�NPEF�

q Population forecasts are based on Statistics Canada projections, the M1 median growth scenario released in May 2015, and based on the 

2011 census. These projections have been updated and adjusted based on provincial consultations.
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JU�BTTFTTFT�CSPBE�QPMJDZ�PQUJPOT�TQFDJßD�QSPHSBNT�PS�
SFHVMBUJPOT�OFX�UFDIOPMPHJFT�PS�PUIFS�BTTVNQUJPOT�

5IF�NPEFMnT�QSJNBSZ�PVUQVUT�BSF�UBCMFT�TIPXJOH�
FOFSHZ�DPOTVNQUJPO�QSPEVDUJPO�BOE�QSJDFT�CZ�GVFM�
UZQF�ZFBS�BOE�SFHJPO��5IF�NPEFM�BMTP�JEFOUJßFT�NBOZ�
PG�UIF�LFZ�NBDSPFDPOPNJD�JOEJDBUPST�	F�H��(%1�PS�
VOFNQMPZNFOU
�BOE�QSPEVDFT�B�DPIFSFOU�TFU�PG�BMM�()(�
FNJTTJPOT�	TVDI�BT�$0

2
�$)

4
 and N

2
0
�CZ�TFDUPS�BOE�

CZ�QSPWJODF�

'JHVSF��"���TIPXT�UIF�HFOFSBM�TUSVDUVSF�PG�&�.$��5IF�
DPNQPOFOU�NPEVMFT�PG�&�.$�SFQSFTFOU�UIF�JOEJWJEVBM�
TVQQMZ�EFNBOE�BOE�DPOWFSTJPO�TFDUPST�PG�EPNFTUJD�
FOFSHZ�NBSLFUT�BOE�BMTP�JODMVEF�UIF�NBDSPFDPOPNJD�
NPEVMF��*O�HFOFSBM�UIF�NPEVMFT�JOUFSBDU�UISPVHI�
WBMVFT�SFQSFTFOUJOH�UIF�QSJDFT�PG�UIF�FOFSHZ�EFMJWFSFE�
UP�UIF�DPOTVNJOH�TFDUPST�BOE�UIF�RVBOUJUJFT�PG�FOE�VTF�
FOFSHZ�DPOTVNQUJPO�

Figure 5A.4: Energy, Emissions and Economy Model for Canada

5P�EFWFMPQ�UIJT�QSPKFDUJPO�PG�FOFSHZ�VTF�BOE�SFMBUFE�
FNJTTJPOT�JU�XBT�OFDFTTBSZ�UP�QSPWJEF�B�WJFX�PG�UIF�
$BOBEJBO�FDPOPNZ�UP�������5IF�MFWFM�BOE�DPNQPTJUJPO�
PG�FOFSHZ�TVQQMZ�BOE�EFNBOE�BOE�UIF�SFTVMUJOH�()(�
FNJTTJPOT�BSF�EFUFSNJOFE�CBTFE�PO�NBOZ�BTTVNQUJPOT�
UIBU�JOáVFODF�UIF�PWFSBMM�TJ[F�BOE�HSPXUI�SBUF�PG�
UIF�FDPOPNZ�

Treatment of Interaction Effects

&TUJNBUFT�PG�UIF�OFU�JNQBDU�PG�HPWFSONFOU�NFBTVSFT�
incorporated into the modeling scenarios need to take 

JOUP�BDDPVOU�NBKPS�JOUFSBDUJPO�BOE�CFIBWJPVSBM�BGGFDUT��
5IF�BOBMZUJDBM�BQQSPBDI�QFSNJUUFE�CZ�&�.$�BEESFTTFT�
UIFTF�LFZ�NPEFMJOH�DIBMMFOHFT�
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Additionality

5IJT�JTTVF�SFMBUFT�UP�UIF�RVFTUJPO�PG�XIBU�XPVME�IBWF�
IBQQFOFE�XJUIPVU�UIF�JOJUJBUJWF�JO�RVFTUJPO��1SPCMFNT�PG�
BEEJUJPOBMJUZ�BSJTF�XIFO�UIF�TUBUFE�FNJTTJPOT�SFEVDUJPOT�
EP�OPU�SFáFDU�UIF�EJGGFSFODF�JO�FNJTTJPOT�CFUXFFO�
FRVJWBMFOU�TDFOBSJPT�XJUI�BOE�XJUIPVU�UIF�JOJUJBUJWF�
JO�RVFTUJPO��5IJT�XJMM�CF�UIF�DBTF�JG�TUBUFE�FNJTTJPOT�
SFEVDUJPOT�GSPN�BO�JOJUJBUJWF�IBWF�BMSFBEZ�CFFO�
JODMVEFE�JO�UIF�oXJUI�NFBTVSFTp�TDFOBSJP��FNJTTJPOT�
SFEVDUJPOT�XJMM�FGGFDUJWFMZ�CF�EPVCMF�DPVOUFE�JO�UIF�
BCTFODF�PG�BQQSPQSJBUF�BEKVTUNFOUT��5IF�&�.$�NPEFM�
DPOUSPMT�GPS�BEEJUJPOBMJUZ�CZ�CBTJOH�JUT�TUSVDUVSF�PO�
JODSFNFOUBM�PS�NBSHJOBM�EFDJTJPO�NBLJOH��5IF�&�.$�
NPEFM�BTTVNFT�B�TQFDJßD�FOFSHZ�FGßDJFODZ�PS�FNJTTJPO�
JOUFOTJUZ�QSPßMF�BU�UIF�TFDUPS�BOE�FOE�VTF�QPJOU�	F�H��
TQBDF�IFBUJOH�MJHIUJOH�PS�BVYJMJBSZ�QPXFS
��6OEFS�
UIF�&�.$�NPEFMJOH�QIJMPTPQIZ�JG�UIF�JOJUJBUJWF�JO�
RVFTUJPO�XFSF�UP�JODSFBTF�UIF�FGßDJFODZ�PG�B�GVSOBDF�
GPS�FYBNQMF�POMZ�UIF�FGßDJFODZ�PG�B�OFX�GVSOBDF�XPVME�
CF�DIBOHFE��5IF�FGßDJFODZ�PG�PMEFS�GVSOBDFT�XPVME�OPU�
DIBOHF�VOMFTT�UIPTF�GVSOBDFT�BSF�SFUJSFE�BOE�SFQMBDFE�
XJUI�IJHIFS�FGßDJFODZ�POFT��"T�TVDI�BOZ�DIBOHF�JO�
UIF�NPEFM�JT�JODSFNFOUBM�UP�XIBU�JT�SFáFDUFE�JO�UIF�
CVTJOFTT�BT�VTVBM�BTTVNQUJPOT�

Free ridership

"�SFMBUFE�QSPCMFN�GSFF�SJEFSTIJQ�BSJTFT�XIFO�TUBUFE�
SFEVDUJPOT�JODMVEF�UIF�SFTVMUT�PG�CFIBWJPVS�UIBU�XPVME�
PDDVS�SFHBSEMFTT�PG�UIF�QPMJDZ��5IJT�DBO�PDDVS�XIFO�
TVCTJEJFT�BSF�QBJE�UP�BMM�QVSDIBTFST�PG�BO�JUFN�	F�H��B�
IJHI�FGßDJFODZ�GVSOBDF
�SFHBSEMFTT�PG�XIFUIFS�UIFZ�
QVSDIBTFE�UIF�JUFN�CFDBVTF�PG�UIF�TVCTJEZ��5IPTF�
who would have purchased the product regardless are 

UFSNFE�GSFF�SJEFST��*O�UIF�&�.$�NPEFM�UIF�CFIBWJPVS�
PG�GSFF�SJEFST�IBT�BMSFBEZ�CFFO�BDDPVOUFE�GPS�JO�UIF�
oXJUI�NFBTVSFTp�TDFOBSJP��5IVT�UIFJS�FNJTTJPOT�BSF�OPU�
DPVOUFE�UPXBSE�UIF�JNQBDU�PG�UIF�QPMJDZ��*OTUFBE�UIF�
&�.$�NPEFM�DPVOUT�POMZ�UIF�JODSFNFOUBM�UBLF�VQ�PG�
UIF�FNJTTJPOT�SFEVDJOH�UFDIOPMPHZ�

The Rebound Effect

5IJT�EFTDSJCFT�UIF�JODSFBTFE�VTF�PG�B�NPSF�FGßDJFOU�
QSPEVDU�SFTVMUJOH�GSPN�UIF�JNQMJFE�EFDSFBTF�JO�UIF�
QSJDF�PG�JUT�VTF��'PS�FYBNQMF�B�NPSF�FGßDJFOU�DBS�
JT�DIFBQFS�UP�ESJWF�BOE�TP�QFPQMF�NBZ�ESJWF�NPSF��
&NJTTJPOT�SFEVDUJPOT�XJMM�HFOFSBMMZ�CF�PWFSFTUJNBUFE�
CZ�CFUXFFO����BOE�����VOMFTT�FTUJNBUFT�BDDPVOU�
GPS�JODSFBTFE�DPOTVNQUJPO�CFDBVTF�PG�UIF�SFCPVOE�
FGGFDU��8JUIJO�UIF�NPEFM�XF�IBWF�NFDIBOJTNT�GPS�GVFM�
DIPJDF�QSPDFTT�FGßDJFODZ�EFWJDF�FGßDJFODZ�TIPSU�UFSN�
CVEHFU�DPOTUSBJOUT�BOE�DPHFOFSBUJPO�XIJDI�BMM�SFBDU�
UP�DIBOHFT�JO�FOFSHZ�BOE�FNJTTJPOT�DPTUT�JO�EJGGFSFOU�
UJNF�GSBNFT�r�"MM�PG�UIFTF�TUSVDUVSFT�XPSL�UP�TJNVMBUF�
UIF�SFCPVOE�FGGFDU��*O�UIF�FYBNQMF�BCPWF�UIF�JNQBDU�
PG�FYUSB�LJMPNFUSFT�UIBU�NBZ�CF�ESJWFO�BT�B�SFTVMU�PG�
JNQSPWFE�GVFM�FGßDJFODZ�JT�BVUPNBUJDBMMZ�OFUUFE�PVU�PG�
the associated emissions-reduction estimates.

Policy Interaction Effects

5IJT�EFTDSJCFT�JNQBDUT�PO�UIF�PWFSBMM�FGGFDUJWFOFTT�PG�
$BOBEBnT�FNJTTJPOT�SFEVDUJPO�NFBTVSFT�XIFO�UIFZ�
JOUFSBDU�XJUI�FBDI�PUIFS��"�QPMJDZ�QBDLBHF�DPOUBJOJOH�
NPSF�UIBO�POF�NFBTVSF�PS�QPMJDZ�XPVME�JEFBMMZ�UBLF�JOUP�
account these impacts in order to understand the true 

DPOUSJCVUJPO�UIBU�UIF�QPMJDZ�QBDLBHF�JT�NBLJOH�	JO�UIJT�
DBTF�UP�FNJTTJPO�SFEVDUJPOT
��

&�.$�JT�B�DPNQSFIFOTJWF�BOE�JOUFHSBUFE�NPEFM�
GPDVTJOH�PO�UIF�JOUFSBDUJPOT�CFUXFFO�TFDUPST�BOE�
QPMJDJFT��*O�UIF�EFNBOE�TFDUPST�UIF�GVFM�DIPJDF�QSPDFTT�
FGßDJFODZ�EFWJDF�FGßDJFODZ�BOE�MFWFM�PG�TFMG�HFOFSBUJPO�
BSF�BMM�JOUFHSBMMZ�DPNCJOFE�JO�B�DPOTJTUFOU�NBOOFS��5IF�
NPEFM�JODMVEFT�EFUBJMFE�FRVBUJPOT�UP�FOTVSF�UIBU�BMM�
UIF�JOUFSBDUJPOT�CFUXFFO�UIFTF�TUSVDUVSFT�BSF�TJNVMBUFE�
XJUI�OP�MPTT�PG�FOFSHZ�PS�FGßDJFODZ��'PS�FYBNQMF�UIF�
FMFDUSJD�HFOFSBUJPO�TFDUPS�SFTQPOET�UP�UIF�EFNBOE�GPS�
FMFDUSJDJUZ�GSPN�UIF�FOFSHZ�EFNBOE�TFDUPST�NFBOJOH�
UIBU�BOZ�QPMJDZ�UP�SFEVDF�FMFDUSJDJUZ�EFNBOE�JO�UIF�
DPOTVNFS�TFDUPST�XJMM�JNQBDU�UIF�FMFDUSJDJUZ�HFOFSBUJPO�

r A shift in energy prices will cause: cogeneration to shift in the short to medium term, device efficiency to adjust over the short to midterm, 

process efficiency to adjust in the midterm, and fuel choice to react in the mid- to long-term. The actual adjustment times depend on the 

particular sector.
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TFDUPS��5IF�NPEFM�BDDPVOUT�GPS�FNJTTJPOT�JO�UIF�
FMFDUSJDJUZ�HFOFSBUJPO�TFDUPS�BT�XFMM�BT�GPS�FNJTTJPOT�JO�
UIF�DPOTVNFS�EFNBOE�TFDUPST��"T�UIF�FMFDUSJDJUZ�TFDUPS�
SFEVDFT�JUT�FNJTTJPOT�JOUFOTJUZ�QPMJDJFT�EFTJHOFE�UP�
SFEVDF�FMFDUSJDJUZ�EFNBOE�JO�UIF�DPOTVNFS�TFDUPST�XJMM�
DBVTF�MFTT�PG�BO�FNJTTJPOT�SFEVDUJPO��5IF�OBUVSBM�HBT�BOE�
PJM�TVQQMZ�TFDUPST�TJNJMBSMZ�SFTQPOE�UP�UIF�EFNBOET�GSPN�
UIF�DPOTVNFS�TFDUPST�JODMVEJOH�UIF�EFNBOET�GPS�SFßOFE�
QFUSPMFVN�QSPEVDUT�GPS�USBOTQPSUBUJPO��5IF�NPEFM�BMTP�
TJNVMBUFT�UIF�FYQPSU�PG�QSPEVDUT�CZ�TVQQMZ�TFDUPST�

5BLFO�BT�B�XIPMF�UIF�&�.$�NPEFM�QSPWJEFT�B�EFUBJMFE�
SFQSFTFOUBUJPO�PG�UFDIOPMPHJFT�UIBU�QSPEVDF�HPPET�BOE�
TFSWJDFT�UISPVHIPVU�UIF�FDPOPNZ�BOE�DBO�TJNVMBUF�JO�B�
SFBMJTUJD�XBZ�DBQJUBM�TUPDL�UVSOPWFS�BOE�DIPJDFT�BNPOH�
technologies. The model also includes a representation 

PG�FRVJMJCSJVN�GFFECBDLT�TVDI�UIBU�TVQQMZ�BOE�EFNBOE�
GPS�HPPET�BOE�TFSWJDFT�BEKVTU�UP�SFáFDU�QPMJDZ��(JWFO�
JUT�DPNQSFIFOTJWFOFTT�&�.$�DPWFST�BMM�UIF�()(�
FNJTTJPOT�TPVSDFT�JODMVEJOH�UIPTF�VOSFMBUFE�UP�
FOFSHZ�VTF�

Simulation of Capital Stock Turnover and 

Endogenous Technological Change

"T�B�UFDIOPMPHZ�WJOUBHF�NPEFM�&�.$�USBDLT�
UIF�FWPMVUJPO�PG�DBQJUBM�TUPDLT�PWFS�UJNF�UISPVHI�
SFUJSFNFOUT�SFUSPßUT�BOE�OFX�QVSDIBTFT�JO�
XIJDI�DPOTVNFST�BOE�CVTJOFTTFT�NBLF�TFRVFOUJBM�
BDRVJTJUJPOT�XJUI�MJNJUFE�GPSFTJHIU�BCPVU�UIF�GVUVSF��
5IJT�JT�QBSUJDVMBSMZ�JNQPSUBOU�GPS�VOEFSTUBOEJOH�
UIF�JNQMJDBUJPOT�PG�BMUFSOBUJWF�UJNF�QBUIT�GPS�
emissions reductions. 

5IF�NPEFM�DBMDVMBUFT�FOFSHZ�DPTUT�	BOE�FNJTTJPOT
�GPS�
FBDI�FOFSHZ�TFSWJDF�JO�UIF�FDPOPNZ�TVDI�BT�IFBUFE�
DPNNFSDJBM�áPPS�TQBDF�PS�QFSTPO�LJMPNFUSFT�USBWFMFE��
*O�FBDI�QFSJPE�DBQJUBM�TUPDLT�BSF�SFUJSFE�BDDPSEJOH�UP�
BO�BHF�EFQFOEFOU�GVODUJPO�	BMUIPVHI�UIF�SFUSPßUUJOH�PG�
VOSFUJSFE�TUPDLT�JT�QPTTJCMF�JG�XBSSBOUFE�CZ�DIBOHJOH�
FDPOPNJD�DPOEJUJPOT
��%FNBOE�GPS�OFX�TUPDLT�HSPXT�

or declines depending on the initial exogenous 

GPSFDBTU�PG�FDPOPNJD�PVUQVU�	J�F��B�GPSFDBTU�UIBU�JT�
FYUFSOBM�UP�UIF�NPEFM�BOE�OPU�FYQMBJOFE�CZ�JU
�BOE�UIF�
TVCTFRVFOU�JOUFSQMBZ�PG�FOFSHZ�TVQQMZrEFNBOE�XJUI�UIF�
macroeconomic module. A model simulation iterates 

CFUXFFO�FOFSHZ�TVQQMZrEFNBOE�BOE�UIF�NBDSPFDPOPNJD�
NPEVMF�VOUJM�UIFSF�JT�B�DPOWFSHFODF��5IF�HMPCBM�
DPOWFSHFODF�DSJUFSJPO�JT�TFU�BU������CFUXFFO�JUFSBUJPOT��
5IJT�DPOWFSHFODF�QSPDFEVSF�JT�SFQFBUFE�GPS�FBDI�ZFBS�
over the simulation period. 

5IF�&�.$�NPEFM�TJNVMBUFT�UIF�DPNQFUJUJPO�PG�
UFDIOPMPHJFT�BU�FBDI�FOFSHZ�TFSWJDF�OPEF�JO�UIF�
FDPOPNZ�CBTFE�PO�B�DPNQBSJTPO�PG�UIFJS�DPTU�BOE�TPNF�
UFDIOPMPHZ�TQFDJßD�DPOUSPMT�TVDI�BT�B�NBYJNVN�NBSLFU�
TIBSF�MJNJU�JO�DBTFT�XIFSF�B�UFDIOPMPHZ�JT�DPOTUSBJOFE�CZ�
QIZTJDBM�UFDIOJDBM�PS�SFHVMBUPSZ�NFBOT�GSPN�DBQUVSJOH�
BMM�PG�B�NBSLFU��5IF�UFDIOPMPHZ�DIPJDF�TJNVMBUJPO�
SFáFDUT�UIF�ßOBODJBM�DPTUT�BT�XFMM�BT�UIF�DPOTVNFS�BOE�
CVTJOFTT�QSFGFSFODFT�SFWFBMFE�CZ�SFBM�XPSME�UFDIOPMPHZ�
BDRVJTJUJPO�CFIBWJPVS�

Model Limitations

8IJMF�&�.$�JT�B�TPQIJTUJDBUFE�BOBMZUJDBM�UPPM�OP�NPEFM�
DBO�GVMMZ�DBQUVSF�UIF�DPNQMJDBUFE�JOUFSBDUJPOT�BTTPDJBUFE�
XJUI�HJWFO�QPMJDZ�NFBTVSFT�CFUXFFO�BOE�XJUIJO�NBSLFUT�
PS�CFUXFFO�ßSNT�BOE�DPOTVNFST��6OMJLF�DPNQVUBCMF�
HFOFSBM�FRVJMJCSJVN�NPEFMT�IPXFWFS�UIF�&�.$�NPEFM�
EPFT�OPU�GVMMZ�FRVJMJCSBUF�HPWFSONFOU�CVEHFUT�BOE�UIF�
NBSLFUT�GPS�FNQMPZNFOU�BOE�JOWFTUNFOU��5IBU�JT�UIF�
NPEFMJOH�SFTVMUT�SFáFDU�SJHJEJUJFT�TVDI�BT�VOFNQMPZNFOU�
BOE�HPWFSONFOU�TVSQMVTFT�BOE�EFßDJUT��'VSUIFSNPSF�
UIF�NPEFM�BT�VTFE�CZ�&$$$�EPFT�OPU�HFOFSBUF�DIBOHFT�
JO�OPNJOBM�JOUFSFTU�SBUFT�BOE�FYDIBOHF�SBUFT�BT�XPVME�
PDDVS�VOEFS�B�NPOFUBSZ�QPMJDZ�SFTQPOTF�UP�B�NBKPS�
economic event.

1045



 175Projections and the Total Effect of Policies and Measures 175

Annex 5: Further Sources
Canada produces three products that report on 

()(�FNJTTJPOT�
1. National Inventory Report 

The NIR provides Canada’s historical emissions starting 

JO�������5IF�3FQPSU�GVMßMMT�$BOBEBnT�PCMJHBUJPOT�BT�B�
TJHOBUPSZ�UP�UIF�6/'$$$�UP�QSFQBSF�BOE�TVCNJU�BO�
BOOVBM�OBUJPOBM�()(�JOWFOUPSZ�DPWFSJOH�BOUISPQPHFOJD�
FNJTTJPOT�CZ�TPVSDFT�BOE�SFNPWBMT�CZ�TJOLT��5IF�3FQPSU�
JT�QSFQBSFE�XJUI�JOQVU�GSPN�OVNFSPVT�FYQFSUT�BOE�
scientists across Canada. 

2. Facility GHG Emissions Reporting 

5IF�()(�&NJTTJPOT�3FQPSUJOH�1SPHSBN�	()(31
�
JT�$BOBEBnT�MFHJTMBUFE�QVCMJDMZ�BDDFTTJCMF�JOWFOUPSZ�PG�
GBDJMJUZ�SFQPSUFE�()(�	()(
�EBUB�BOE�JOGPSNBUJPO��
6OMJLF�UIF�/*3�XIJDI�DPNQJMFT�()(�EBUB�BU�B�OBUJPOBM�
MFWFM�BOE�JT�EFWFMPQFE�GSPN�OBUJPOBM�BOE�QSPWJODJBM�
TUBUJTUJDT�UIF�()(�3FQPSUJOH�1SPHSBN�BQQMJFT�POMZ�
UP�UIF�MBSHFTU�()(�FNJUUFST�JO�$BOBEB�	JOEVTUSJBM�BOE�
PUIFS�UZQFT�PG�GBDJMJUJFT
��5ISPVHI�UIF�()(�3FQPSUJOH�
1SPHSBN�BMM�GBDJMJUJFT�UIBU�FNJU�UIF�FRVJWBMFOU�PG�
���LU�$0

2
�FR�PS�NPSF�PG�()(T�QFS�ZFBS�BSF�SFRVJSFE�UP�

TVCNJU�B�SFQPSU�UP�&$$$�

3. Canada’s GHG Emissions Reference Case  

Canada’s GHG Emissions Reference Case JT�B�QSPKFDUJPO�
PG�()(�FNJTTJPOT�UP�UIF�ZFBS������BU�UIF�OBUJPOBM�
QSPWJODJBM�BOE�TFDUPS�MFWFM��5IF�SFQPSU�JT�VTFE�UP�GPS�
B�WBSJFUZ�PG�QVSQPTFT�JODMVEJOH�TVQQPSUJOH�DMJNBUF�
DIBOHF�QPMJDZ�EFWFMPQNFOU��5IF�QSPKFDUJPOT�BSF�
HFOFSBUFE�CZ�BO�JO�IPVTF�JOUFHSBUFE�FOFSHZ�FDPOPNZ�
BOE�FOWJSPONFOU�NPEFMJOH�QMBUGPSN�QFFS�SFWJFXFE�CZ�
external experts.

The NEB’s Canada’s Energy Future GPSNT�UIF�CBTJT�
GPS�UIF�PJM�BOE�HBT�TFDUPS�NPEFMJOH��5IJT�SFQPSU�
DPOUBJOT�DPNQSFIFOTJWF�FOFSHZ�TVQQMZ�BOE�EFNBOE�
FYQFDUBUJPOT�UP������BOE�JODMVEFT�TDFOBSJPT�GPS�BMM�
FOFSHZ�DPNNPEJUJFT�JODMVEJOH�PJM�OBUVSBM�HBT�OBUVSBM�
HBT�MJRVJET�BOE�FMFDUSJDJUZ��'VSUIFS�UIF�/&#�QSPWJEFT�
EBUB�PO�FOFSHZ�QSJDFT�GBDUPST�BGGFDUJOH�QSJDFT�BOE�UIF�
EFMJWFSBCJMJUZ�PG�OBUVSBM�HBT��%BUB�BOE�QSPKFDUJPOT�GSPN�
the NEB are incorporated into the exogenous oil and 

HBT�NPEVMF�JO�&�.$�
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Docket: C65807 

COURT OF APPEAL FOR ONT ARIO 

IN THE MA TIER OF A REFERENCE to the Court of Appeal pursuant to 
section 8 of the Courts of Justice Act, RSO 1990, c. C.34, by Order-in-Council 
10 14/2018 respecting the constitutional ity of the Greenhouse Gas Pollution 
Pricing Act, Part 5 of the Budget Implementation Act, 2018, No. 1, SC 20 18, c. 12 

AFFIDAVIT OF ANDRE FRANCOIS GIROUX, 
AFFIRMED ON JANUARY 11, 2019 

FILED ON BEHALF OF THE ATTORNEY GENERAL OF CANADA 

AFFIDAVIT OF ANDRE FRANCOIS GIROUX 

I, ANDRE FRANCOIS GIROUX, of the Municipality of Ottawa, in the province of 
Ontario, MAKE OATH AND SAY THAT: 

1. I am the Secretary and Director, Free Trade Agreements and NAFT A, Secretariat at 

Global Affairs Canada. I have held this position since September 2017. As part of my 

current responsibilities, I serve as Canada's Contact Point for the Canada-European Union 

Comprehensive Economic and Trade Agreement ("CET A"). According to Article 26.5 of 

CET A. each Party is required to appoint an individual who serves as the CET A contact point. 

ln this capacity, I am the Government of Canada official responsible for the administration 

and oversight of CET A. By vi1tue of this position l have contact with many of the 

representatives of the EU and Member States. More specifically, I am entrusted by the 

CETA treaty to: 

(a) monitor the work of all institutional bodies established under this Agreement, including 
communications relating to successors to those bodies; 

(b) coordinate preparations for committee meetings; 

(c) follow up on any decisions made by the CETA Joint Committee, as appropriate; 

( d) except as otherwise provided in CET A, receive all notifications and information provided 
pursuant to CETA and. as necessary, facilitate communications between the Parties on any 
matter covered by CET A; 
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(e) respond to any information requests pursuant to Article 27.2 (Provision oflnformation) 
of CETA; and 

(t) consider any other matter that may affect the operation of CET A as mandated by the 
CET A Joint Committee. 

2. I am also the Canadian co-chair of the CET A Trade and Sustainable Development 

Committee ("TSD Committee"). Among other things, the TSD Committee worked to 

develop a joint Canada-EU Recommendation on trade, climate change and the Paris 

Agreement that was signed on September 26, 2018 by Canada's Minister for International 

Trade Diversification and the EU Commissioner for Trade. The TSD Committee is also 

responsible for the initiation of joint cooperative TSD initiatives between Canada and the 

European Union ("EU"), the establishment of CETA TSD Domestic Advisory Groups (made 

up of domestic stakeholders and civil society), the planning of the TSD Civil Society Forum, 

and the review of the Trade and Sustainable Development Chapter of CET A. 

3. As a result of these two responsibilities (CETA Contact Point and TSD Committee 

co-Chair), I am privy to issues and concerns of the Parties that are relevant to their 

engagement with CETA in general, and on environment and labour issues more particularly. 

4. I obtained a Bachelor of Laws from the University of Montreal in 1992, a Master of 

Laws from McGill University in 1994, a Master of European Community Law from the 

College of Europe in Belgium in 1995, as well as a Master of Business Administration from 

HEC Montreal in 2001. I have been a member of the Barreau du Quebec since 1995. 

5. I joined the Department of Foreign Affairs and International Trade in 1995. Since 

then, I have served Canada abroad in various capacities. From 1996 to 1999, I served abroad 

as Third and Second Secretary at the Pennanent Mission of Canada to the United Nations in 

New York, in pai1 during Canada's tenn on the Security Council. From 2004 to 2008, I 

served as counselor at the Embassy of Canada to France. My most recent service abroad was 

2012 to 2016, as the Ambassador of Cairnda to the Kingdom of Denmark. 

2 
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6. Within Canada, I have had assignments in the Trade Law Bureau (1999-2000) and in 

the International Economic Relations and Summits Division (2001 -2004), where I held the 

position of Deputy Director - G7/G8 Summits. From 2008 to 20 10, I was Director of the 

Non-Proliferation and Disarmament Division, and from 2010 to 2012, I was Director of the 

Office of the Deputy Minister of Foreign Affairs. Prior to my current position, I was Deputy 

Chief of Protocol of Canada & Director Official Visits from 2016 to 20 17. 

Trade Agreements 

7. International trade agreements are the product of negotiations between two or more 

States that dictate the terms of the acceptable exchange of goods and services between the 

parties. Canada' s participation in international trade agreements is important to the country's 

prosperity as a whole. Canada has an abundance of production in natural resources, 

manufactured goods, and the provision of services, but has a relatively small domestic 

market. This means it is critical for Canada to gain access to foreign markets and attract 

fore ign investments and to secure and enhance that access through enforceable rules. The 

benefits of international trade agreements include a clear and stable framework within which 

to conduct business, as well as secure and improved access to markets. 

8. International trade agreements, such as CETA, can provide many economic benefits 

to the citizens of a nation. They can, for example, serve to lower the price of imports so 

consumers pay less fo r products, and allow domestic businesses and industries to find new 

markets abroad for their own tariff-free or tariff-reduced products. International trade 

agreements create a level playing field for companies to compete in international markets. 

They offer predictable, fair, and transparent conditions for businesses operating abroad. This 

is of critical importance to a trading nation such as Canada, where exports accounted for 

31.5% of GDP in 2015 (or 36% of GDP before the g lobal recession began in 2008), up from 

25% before Canada signed a series of international trade agreements starting in 1988. In 

20 11 , these exports directly and indirectly accounted for 2 ,942,400 jobs in Canada according 

to Statistics Canada, or 16. 7% of all employment. 
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9. Financial advantage is not the only factor that is taken into consideration by many 

States when deciding whether to embark upon negotiating or ratifying an international trade 

agreement. Other non-economic factors, such as a State' s human rights record, its labour 

practices, and increasingly, its record on environmental protection, can play key roles in 

determining whether a State is an acceptable partner with which to enter into negotiations or 

ratify a trade agreement. The number of international trade agreements that include 

envi ronmental provisions is on the rise and often an entire chapter is devoted to 

environmental protection. In the Canadian context, the public is generally very supportive 

of the diversification of markets, but they a lso expect Canada to enter into trade relationships 

with States that share Canada's values in areas such as labour standards and environmental 

protection. For example, Canada has sought enforceable environment and labour chapters 

in its recent trade negotiations, including in the recently signed US-Mexico-Canada 

Agreement ("USMCA"). Many other States seek similar provisions on environment and 

labour, including the EU and many of its Member States. 

CETA and E11viro11me11tal Protection 

10. CET A is a significant international trade agreement for Canada. The agreement 

gives Canadian exporters preferential access to the largest market in the world, constituting 

approximately 510 mill ion people. 

11. CETA covers virtually all sectors and aspects of Canada-EU trade in order to 

eliminate or reduce barriers to markets. It addresses everything from tariffs to product 

standards, investment, professional certification, and many other areas of activity. The 

agreement' s broad scope-including improved access to EU markets for goods and services; 

greater certainty, transparency, and protection for investments; and new opportunities in EU 

procurement markets-translates into real benefits for Canadians and contributes to 

Canada' s long-tenn prosperity. CETA upholds and promotes values that Canada shares with 

the EU, including sustainable development, labour standards, and envi ronment protection. 

The agreement was signed on October 30, 2016 and almost all of it has been provisionally 

applied since September 2 1, 2017. CETA has only been ratified by 11 of the 28 Member 

4 
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States, and remains to be ratified by States such as France, Italy, and Germany. This process 

of ratifi cation will take a minimum of four to five years. 

12. CETA contains a number of envi ronment-related provisions, including provisions set 

out in chapters titled "Trade and Environment" and "Trade and Sustainable Development." 

The chapters reflect several environmental principles such as the precautionary principle 

(whereby the absence of scientific certainty must not be a reason to delay adopting 

environmental measures) and the polluter pays principle (whereby the costs of pollution must 

be assumed by the polluter rather than by society as a whole). CETA also expressly refers 

to climate change. It requires Parties to pay special attention to trade in environmental goods 

and services related to renewable energy sources, and to cooperate in their climate change 

adaptation and mitigation policies. 

13. Negotiations of the CETA were concluded before the adoption of the Paris 

Agreement. I have been informed by counsel for Canada that the Paris Agreement will be 

attached as an Exhibit to the Affidavit of Mr. John Moffet. A number of the Member States 

placed great importance o n a commitment of the Parties to environmental protection, 

including the implementation of the Paris Agreement. This was acknowledged in a Joint 

Interpretative Instrument on CETA between Canada, the EU, and its Member States ("Joint 

Interpretive Instrument") that was concluded at the time of signature of the CETA. 

14. The Jo int Interpretive Instrument provides a clear and unambiguous statement of 

what the Pa1iies agreed to in a number of CET A provisions that have been the object of 

public debate and concern, and provides an agreed interpretation thereof. This includes, in 

particu lar, the impact of CETA on the ability of governments to regulate in the public 

interest, the provisions on investment protection and dispute resolution, and on sustainable 

development, labour rights, and environmental protection. Article 9 of the Joint Interpretive 

Instrument states the following: 

9. Environmental Protection 

5 
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a) CETA commits the European Union and its Member States and Canada 
to provide for and encourage high levels of environmental protection, as 
well as to strive to continue to improve such laws and policies and their 
underlying levels of protection. 

b) CET A explicitly recognises the right of Canada and of the European 
Union and its Member States, to set their own environmental priorities, to 
establish their own levels of environmental protection and to adopt or 
modify their relevant laws and policies accordingly, mindful of their 
international obligations, including those set by multilateral 
environmental agreements. At the same time in CETA the European 
Union and its Member States and Canada have agreed not to lower levels 
of environmenta l protection in order to encourage trade or investment and, 
in case of any violation of this commitment, governments can remedy 
such violations regardless of whether these negatively affect an 
investment or investor's expectations of profit. 

c) CETA includes commitments towards the sustainable management of 
forests , fisheries and aquaculture. It also includes commitments to 
cooperate on trade-related environmental issues of common interest such 
as climate change where the implementation of the Paris Agreement will 
be an important shared responsibility for the European Union and its 
Member States and Canada. 

15. On September 26, 2018, the CETA Joint Committee, establi shed under Article 26. l 

of the CET A, held its first meeting which l attended in Montreal, Canada. The Joint 

Committee adopted three recommendations at that time which set the stage for further work 

under CET A, one of which concerned climate change and the Paris Agreement. The 

Canadian Minister for International Trade Diversification, James CaLT, and the European 

Commissioner for Trade, Ceci lia Malmstrom, adopted a joint Canada-EU Recommendation 

on Trade, Climate Change and the Paris Agreement, reaffirming their commitment to 

effectively implement the Paris Agreement. The objectives of the Recommendation were 

reiterated in the joint communique issued by Minister Carr and Commissioner Malmstrom 

fo llowing the conclusion of the CETA Joint Committee meeting. This Recommendation is 

attached as Exhibit "A" to my affidavit. 
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Canada's efforts towards meeting Paris Agreement and their effect 011 CETA 

16. It is of critical importance that the Member States who have not yet ratified CET A 

see that Canada is following through with its environmental responsibilities, including its 

abi lity to meet Canada ' s Paris Agreement emissions reduction target of reducing greenhouse 

gas emissions across all sectors of the economy by 30% below 2005 levels by 2030. 

Canada' s commitment to mitigating climate change and to the Paris Agreement was, and 

continues to be, a key factor in achieving ratification of CET A. 

17. Irrespective of the reason, should it become clear that Canada is not on track to meet 

its Paris Agreement emissions reduction target, many of the Member States that have still 

not ratified CETA will have difficulty proceeding with that ratification. The European 

Commission and a number of key Member States are watching the developments in Canada 

closely with respect to Saskatchewan and Ontario's rejection of a national carbon pricing 

regime. They are observing these developments with great concern in relation to their impact 

on Canada' s abi lity to meet its greenhouse gas emissions reduction target under the Paris 

Agreement. France in particular has expressed reservations with regards to its ratification of 

CETA due to the agreement's lack of commitment on climate action, and to the 

implementation of the Paris Agreement. 

18. In October, 2017, as a response to domestic public and political pressures vis-a-vis 

CETA and other international trade agreements, the French goverm11ent presented an action 

plan on CET A implementation where it outlined a substantive list of proposals, including 

one on climate action. The joint Canada -EU Recommendation on Trade, Climate Change 

and the Paris Agreement, signed by the CETA Joint Committee on September 26, 2018, 

specifically addressed some of these sensitivities to encourage France (and other EU Member 

States) to ratify the Agreement by linking Canada' s shared commitment to the Paris 

Agreement to CET A. 

19. France, like Gennany (where similar concerns have also been raised), is a key player 

within the EU and its refusal to ratify CET A would serve as an incentive for other EU 

Member States to oppose the Agreement as well. Moreover, France has since expressed 
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concern over making trade deals with States that do not abide by climate conventions. French 

President Emmanuel Macron declared on September 25, 2018 before the U.N. General 

Assembly in New York that France wou ld no longer accept "commercial agreements" with 

countries that do not respect the Paris Agreement. The transcript of President Macron's 

speech is attached as Exhibit "B" to my affidavit. 

20. Ultimately, CETA' s ratification by all the Member States and the EU will be placed 

in j eopardy if Canada is not on a path to meet its Paris Agreement emissions reduction target. 

Canada's ability to meet environmental targets in multilateral environmental agreements, 

such as the Paris Agreement, is not only important under CETA and to ensure further 

ratifications of CET A by EU Member States, it will also play an increasingly important role 

in Canada' s ability to negotiate future international trade agreements. 

AFFIRMED BEFORE ME in the City of 
Ottawa, in the Province of Ontario, on 
January _l_I _, 2019. 

I certify that Mr. Giroux has satisfied me 
that he is a · to affirm. 

( 

Commissioner for Taking Affidavits 
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IN TH E MA TIER OF A REFERENCE to the Court of Appeal pursuant to section 8 of the Courts of Court of Appeal File No.: C65807 
Justice Act, RSO 1990, c. C.34, by Order-in-Counci l I 0 14/2018 respecting the constitutional ity of the 
Greenhouse Gas Pollution Pricin Act, Part 5 of the Bud et Im /ementation Act, 2018, No. 1, SC 2018, c. 12 

COURT OF APPEAL FOR ONT ARIO 

Proceedings commenced at Toronto 
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Canada and the European Union hold the inaugural meeting of the 
CETA Joint Committee 

Canada and t he EU held t he first meeting of the Comprehensive Economic and Trade 
Agreement (CETA) J o int Committee today in Montreal 

Joint Communique 

September 26. 2018 

Today, the Joint Committee established under the Canada-European Union (EU) 
Comprehensive Economic and Trade Agreement (CETA) held its first meeting in Montreal, 

Canada, co-chaired by the Canadian Minister for International Trade Diversification, James 
Carr, and the European Commissiorerfor Trade, Cecilia Malmstrom. 

Minister Carr and Commissioner Malmstrom reviewed the progress achieved since the start of 
provisional application on September 21, 2017, took stock of the status of the implementation of 
the Agreement, and discussed how CET A is creating new opportunities for people on both sides 
of the Atlantic. 

Three recommendations were adopted setting the stage for further work under CET A, 
specifically on trade and small and medium-sized enterprises (SMEs), climate change and the 
Paris Agreement, and trade and gender. 

To increase trade and investment opportunities for small and medium-sized enterprises (SM Es) , 
contact points and a dedcated website for such companies will be set up, to take into account 
the needs of SM Es in the implementation of CET A. . 
Minister Carr and Commissioner Ma'.mstrom discussed how the Agreement can further support 
efforts to address the urgent threat of climate change. By adopting a joint Canada-EU 
Recommendation on Climate Chang.e and the Paris Agreement, they affirmed their commitment 
to effectively implement the Paris Agreement. Intensifying existing collaboration in the climate 
field, the adopted document states that the two sides will "cooperate. work together and take 
joint actions' to contribute to the goals of the Paris Agreement and the transition to low 
greenhouse-gas emissions. 

On the topic of trade and gender, the agreed document recognises the importance of making 
trade policies more gender-responsive in order to ensure that the benefits of trade liberalisation 

reach everyone. It also stresses the need to better understand the impact of trade on gender 
equality and women's participation in the economy. Canada and the EU will oooperate and 
share information to that end. 

Minister Carr and Commissioner Malmstrom, recalling the October 2016 Joint Interpretative 
Instrument, and the commitment to initiating an early review of the Trade and Sustainable 
Development Chapters, including their enforcement mechanisms, agreed to intensify efforts to 
that end. They we loomed progress in the implementation of these chapters so far - Canada and 
the EU have already identified some preliminary joint priorities for this work, such as labour 
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issues in the global suppy chains in third countries: collective bargaining in the context of the 
changing world of work, in particular in the web-based economy; understanding better the 
dynamic between trade and gender equality; and promoting responsible business conduct. 
Commissioner Malmstrom and Minister Carr invited the CETA Trade and Sustainable 
Development Committee to swiftly follow-up with concrete actions in these areas and potentially 
others. The two also agreed to propose solutions and outcomes at the second CETA Joint 
Committee meeting next year. 

Carr and Malmstrom welcomed the establishment of the Civil Society Forum, composed of 
representatives of civil society that will conduct a dialogue with the CETA Trade and 
Sustainable De\.elopment Committee throughout its work. They also encouraged civil society to 
engage in future exchanges on regulatory cooperation in the Regulatory Cooperation Forum. 

Carr and MalmstrOm welcomed progress and reiterated their commitment to reduce duplicative 
testing requirements under CET A's Protocol on Conformity Assessment, with a view to cut down 
on certification costs. 

Today's meeting also allowed Minister Carr and Commissioner Malmstre>m to reiterate their 
commitment to the success of CETA. The agreement serves as a signal to the rest of the world 
of the determination of Canada and the EU to continue to stand up for inclusive free trade. at a 
time when the global rules-based trading system faces serious challenges. For this reason, both 
sides took the opportunity to discuss initiatives to reform the World Trade Organisation (WTO). 

Finally, the meeting was an occasion to celebrate the one-year anniversary of the provisional 
application of CET A. Since September 2017 Canada and the EU have benefitted from 
increased trade in many sectors. 

Minister Carr and Commissioner Malrnstrom agreed to hold the second meeting of the CETA 
Joint Committee next year in Europe to review further progress, and to ensure that the 
agreement continues to deliver tangible benefits on both sides of the Atlantic. 
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Seventy-third United Nations General Assembly - Speech by M. E mma nuel Macron , 
President of the Republic 

New York. 25 September 2018 

Mr Presidcnt or the United Nations General Assembly. 

rvl r Secretary-Gencrnl. 

Heads of stntc and government. 

l .adics and gcn1lcmcn, 

UN ROLE 

All of l!S here have inherited a tremendous hope, that or saving future generations from 
the scourge of war. of building :i world order b:iscd on law and on keeping promises. of 
helping humanity move forward towards economic, social and moral progress. with freedom 
that is increasingly guaranteed. 

And we have made progress: human rights have spread. trade and prosperity have been 
expanded, poverty has been reduced. This is what we have achieved over the last rcw decades. 

However. we must examine the period we arc going through with a clear head. We arc 
currently experiencing a deep crisis or the Wcstphalian liberal world order that we have 
known. f-irs tly, because it has foiled in part to regulate itself. Its economic. linancial. 
environmental and climate-related failings have not yet been satisfactorily resolved. 

Secondly. because our collective capacity to respond to crises is still all too often 
hampered by divisions in the Sec.urity Council. Our organization is all too often limited to 
deploring the violations of rights that it hnd sworn to guarantee. Sevcmy yc:1rs after the 
adoption of the Declaration of Human Rights by this Assembly in Paris. cultural. historical. 
and religious relativism is now call ing into question the foundations or their universality. 

Born out of hope. the UN may become. like the League of Nations that preceded it, a 
symbol of powerlessness. And there is no need to look for those responsible for this 
disintegrntion: they MC here. in this Assembly. They arc speaking today. It 's we. the leaders. 
who arc responsible. 

Based on this observation. we essentially have three main paths forward. The lirst 
involves seeing this as a moment. an interlude in history bcfon: things return to normal. I do 
not believe this. I do not believe this because we are currently experiencing a crisis ot· the 
effectiveness and principles of our comemporary world order wh ich will not be able to get 
back on trnck or return to how it functioned before. The period we arc going through is not an 
interlude : it rcnccts our own past deficiencies. 

The second path forward ,'vould be bascd on a survival-of-the-fiuest approach. the 
temptation for everyone to follow their own laws. What I am snying is that this path of 
unilateralism leads us directly to withdrawal and connict. to widespread confrontation 
between cvc1)'011e. to the detriment of all - even. eventually. of those who belieYc they arc the 
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strongesl. We have a joint responsibili1y for peace: it cannot be delegated, c:111no1 be refused. 
cannol be prc-cmp1ed. A survival-of-1he-liues1 approach docs not prolect any group or people 
against any kind or lhrea1. whether chemical or nuclear. 

IRAN 

Whal will make ii possible lo tnlly rcsol\'e the situation in Iran and what h:is already 
starred to help stabilize it? A survival-(1r-1hc-ti11cs1 approach, pressure from a single 
s1akeholder? No! We know that Iran was on the path towards military nuclear capability, but 
what stopped it? The agreement brokered in Vienna in 2015. As I said a year ago, we should 
not exacerb:11e regional tensions, bu1 ra1hcr propose a bmadcr agenda 1ha1 wi ll make it 
possibk to address all nuclear. ballistic and n:gional concerns caused by Iranian policies. 
through dialogue and multi laterali ~. 111. Withou1 being naive or complacent. hut without any 
posturing. which will certainly be pointless in the end. 

TRADE 

Whal will resolve the problem of trade imbalanc..:s and all of their consequences on our 
societies? Common rules adapted 10 today's reality 1ha1 will make it possible to establish 1he 
conditions for equal and fair compe1itio11. and not. under any circurns1ances. 1he bilateral 
treatment or all our trade disputes ur a new l'or111 of prmeCLionism. 

MlDDLE EAST CO~FLICT 

Whal will make it possible 10 resolve the crisis bc1wcen Israel and Palcs1ine? No1 
unilateral initiativl!S. or ignoring the lcgitima1e rights of the Palesti nians to achiev..: sustainable 
peace. or underestimating the legitimate right of Israelis co 1hcir securi1y. There is no other 
credible alternative to the solu1io11 of 1wo stales living side by side in peace and secu1ity. with 
Jemsalem as their capital. Israel kn.ows thnt France is a true friend and it is in the name of 1his 
friendship that I call on it to swil'tly, ptll un end to the fait accompli policy which threatens the 
very possibility of achieving a pt:acc deal. To c.:on1inue along this path would be a mistake. 

I 

"NEW WORLD AALANCE" 

On this issue. I am ready. and we must be ready. to abandon the dogmas. the long
standing posi1ions, 10 take new initiatives. provided that 1his leads 10 positive changes on the 
ground. A survival-of-the-finest approach will only serve Lo incn:ase frustrations and violence. 

As you will have understood, in the face of thi.: current imbalances. I do not believe in a 
survival-of-1he-littest approach e\'cn if it were disguised as some form of legi1i111aey. when in 
reality it has lust any kind of legality. 

I believe in a third way forw:.rd for us. undoubtedly the most difficult. undoubtedly the 
most challenging. requiring us to forge wgether a new model. tu find together a new world 
balance. Because after a form of superpower model, we have been experiencing for several 
years now a new fo1111 of global instability. marked by the return of multiple powers. 

The new equilibrium that we must create must bc based on new forms or regional and 
intcrnatiQnal coopera1i on and will. I believe, be based on 1llree principles: firstly, respect for 
sovereignty. which is at the very foundation of our charter; secondly. the strcngth..:ning of our 
regional cooperation; :ind thirdly. the provision or more robust international guarantees. And it 
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is through this method. based on these three principles. that we must ensure we can resolve 
the current c1isis si1ua1ions. 

SYRIA 

Therefore. in Syria, we an! continuing 1hc fight against lslamist terrorism. The military 
engagement of certain coumries has allowed the regime 10 re-esrnblish itself. resulting in 
crimes for which 1he perpe1racors will one day be held accountable. The Syrian people have 
tragically paid che price. and there can be no victors in a Syria in mins. Whal we have lO do 
now is restore peace under UN auspices. It is not up 10 us w decide for Lhe Syrian people, but 
10 develop the ways and means 10 implement this method 1ha1 I have just described and 
therefore lO develop a solution that is backed. not just by the guarantor states in 1he Astana 
process. but by other states in the region and the international co111111uni1y 1hrough the Small 
Group. under the coordination of; the Unitl!d Nations and the special rcpresen1a1ive of the 
Secretary-General. in order 10 rcsi.ilve the humanitarian crisis on the one hand and. on the 
other hand, 10 build an inclusive, lasting political solu1ion through constitutional reform and 
the holding of free elections. 

This is what truly respecting Syrian sovereignty means ! h dol!S not mean deciding on 
behalf' of the Syrian people who should be 1heir leader or agreeing 10 cover up all or the 
c1imes by allowing this leader to remain until the end or time, on the basis that we no longer 
have any piinciples. or. basically. any rights. 

LIBYA 

And again in Libya, lhis new method should make il possible to bring about a las1ing 
solution. The currcri1 s1a1us quo enables 1he mili1ias. the traffickers to gain ground. 
destabilizing the emire region. We,: will nm give the Libyan people lhe means lO resolve the 
situation if we remain divided. if J_ibya becomes the baulcground. as i1 still 100 oflcn is, for 
confron1a1ion between foreign influences. 

In Paris. lhc Libyans pledged 10 swiftly hold clc<.:tions. which will make i1 possible 10 
reunify stale institutions. These commi1mc111s must be fulfilled under the auspices or the 
United Nations. with close cooperation from the African Union. 

Yesterday an important step was taken. one that I would like to applaud. ll is in the 
Libyan people's interest and in that of thei r neighbours, the Europeans and the i111crna1ional 
community, which muse unite around chese goals in order to move forward. 

SAHEL 

All wgcthcr we are strong in the face of terrorism when states can coum on their own 
forces co guarantee their security. and <ilso when that security is based on regional and 
international solu1ions. according tp the principle I have just clucida1ed. 

That is the decision taken by the Sahel nations. which arc working together within the 
G5 Force. That is the point of the 1'>rocess launched by the African Union to belier shoulder its 
responsibilities through African peace operations. That is the poilll of 1he ini1iatives being 
taken in the Lake Chad region. which arc also being shepherded by Nigeria. Chad and 
Cameroon and supported by 1he African Union. 
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That is why we must supjlUrt this 1\friean Union initiati ve and push fur better 
coordination he1wccn the Arrican Union and the United Nations. l hope thac hy the end or the 
year a resolution can be :.idupted to ihat effect. 

We an: strong in the face of terrorism when together we assume our responsibilities Cur 
combating all its methods or financing: when - as we arc doing in the Sahel Alliance - we arc 
capable of working together to foster development. agriculture and education. to l!radicate thl! 
routs of the despair that has allowed terrorists tu capture people's souls. 

$7.5 billion has now been :i llocated tu 500 projects that were jointly delincd with all the 
rl!levalll nations and 1hc partners in the Sahel Alliance. It is these initial rcsuhs that we must 
consolidate. 

You can sec th:u in each or these c rises. the answer was not to leave states on their own. 
nm to take their place or to tell them from here what the law or solution i~. but rather to 

consc:iellliously articulate: the principle of the sovereignty of peoples. of regional coopcrmion 
:rnd of a true commiuncnt by the international eom1m111ity. These things form a triptych on 
which comemporary solutions arc buil1. 

Only collt:cti\'e action makes it possible to presen'c the soverl'ignty and equali ty or the 
people who have given us a mandate. It is this same imperative we must champion in the face 
of the dcmogr.iphic, cli mate :tnd digital challenges awaiting us. which 110111.' of us can confront 
alone. 

MIGRATION 

£7accd With the great challenge or migration. ( du nol bc)ie\'e in talk or unconditional 
openness - it onl y produces worry rnd heightens intolerance. Nor do I belil.'ve the lies nf those 
who claim. for example. that in Eu rope and elsewhere they will be stronger if they lake shelter 
behi nd closed borders. That is nut t1~1c. 

The only effecti ve way 10 manage the migratory llows affecting all or our co111inents in 
an orderly. controlled fashion is lO create the conditions fur a t)'pt! of international mobility 
that is freely Chosen. not imposed: to work togclhCr. whether WC arc l:OUnlrieS or origin. or 
transi t or or destination, 10 tackle '1he deep causes or such migration, especially when ii is 
imposed; to dismantle networks of traffickers. which arc the worst scourge in this situation: 
and lO protect our borders in a respectful way while ensuri ng compliance with international 
law, and in particular the unconditional protection or those who have the right to asylum. That 
is what we clcdded to do together in the UN compact that will be adopted in Marrakesh this 
r>ecernber, and which I support. 

Cl.ThifATEID IGIT AL WORLD 

When it comes to climate disruption. there arc no free-riders or easy solutions either. 
Even those. who dispute the reality suffer the consequences like everybody else. Extreme 
weather is now a dai ly occurrence. Those who undermine collective action arc only exposing 
themselves to a greater degree. 

When it comes tu the grcat digi tal transfonnation. here too it is our duty tti stand 
together Ill establish contcmpornry rnles that will make it possihlc to reconcile the 
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development or anilicial intelligence with llttr ethical rules, IO guide the digital transformation 
or our societies. 

MULTrLATERAI .ISM 

You sec. my dear friends. I believe deeply in the sovereignty of peoples. which today is 
strong and present. and demanded by all of our people on the international stage. Rut at the 
same time I believe in a strengthened cooperation taking muhipk ·rorms and in the renewed 
legitimacy of imernational engagement in this context. The great ballk or Oll i" forerunners was 
the light for peace. which is still incumbent upon us. We will only win th:it bmtlc in the 21'1 

cemury by restoring a strong multilateral system capable of resolving connicts in a pragmatic 
manner. but also and more broadly by tackling the causes of these disturbances. 

To be honest. J don't bcliev<': in one great globalizcd people. Not at all - it is utopian, 
there is no such thing. But I do believe in universal values. and on this point we must not back 
down. it is not the same thing! I belie,·c in the non-ncgotiable defence of our values. human 
rights. the dignity of individual~. gender equali ty. I believe in our ability tu establish 
equilibriums that arc respectful of people and cuhures. with no haggling abom their 
universality - they arc the: reality! And in no way will I yield the principlc of the sovereignty 
of peoples to nationalists or to those in the inlernalional communily who advocate retreati ng 
inwards. who want to use the sovereignty of peoples 10 allack the universalily of our values -
their s trengLh is what keeps us all here in this room! 

INEQUALITIES 

All of us here, even those who make a point of criticizing ii. benefit from lhc s1mcturing 
of the international order that went hand in hand with global ization. Now we must tackle 1hc 
deep causes or our imbalances. we must look together at the weaknesses of our international 
order and - beyond the crises rvc •just mentioned - look at the deep inequalities that have sci 
in. 

For me. this is the crux of our problem today: what is reki ndling nationalism and doubts 
about our Assembly? What is generating crises everywhere? These deep incqualit ics thal we 
have been unahlc to resolve. 

Ten years ago. when the financial crisis broke 0111. we took emergency measures but we 
<lid not solve the dccpesl problem. we did nol curb the trend towards lhe hypcr-concemration 
of wealth on our planet and we did not really provide an answer to all those who were left 
behind by g lobalization. All those who were marginalized and frustr:ncd by the humiliations 
they had sufforcd harboured a despair whose price we arc collectively paying today. 

We owc all these fellow citizens an answer. Wc owe an :inswcr, my friends. to the 265 
million chi ldren. more than half of whom live in sub-Saharan Africa. who have no access 10 

schooling; 10 the girls who enjoy fair access lo education in less than 40 percent or all 
countries. 

We owc an answer lo the 7C•O million children who live in the regions mosl exposed to 
the effects of climate ch:rngc. who arc the victims of floods. droughl. rising waters. 
diminishing resources. 
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\Ve owe an answer to the :WO million wumen who don·t ha\'c access to con1r:1<.:eptiun. lo 
rhe billion-plus who arc nol protccCcd by rhc law if they suffer violence in their home. To all 
the women whose pay gap with n11:n averages 23<k worldwide and up to -W':~ in rnral :m.:as. 
We owe an answer to the 78~ million people who live below the povcny line. who suffer from 
hunger or chronic malnutrition. 10 those who don '1 have access 10 ba.~ic care. 

\Ve owe an answer when it comes lo the aspirntions or the largest number of young 
peopk in history. uur young people. i.e. nearly two billion people between 10 and 24 years old 
today, 90% or whom live in developing countries. 

We owe an answer 10 all those who look 10 us because their fate depends on what we 
can or can't do here together. in 1\1is 1\ sst:111bly. And those people who forget 1ha1 we owe 
them all an answer arc wrong bcc:.1use they' re preparing for crises tomorrow. the day al'tcr. 
because they'll leave their successors. because we'll leave our children in a much worse 
situation 1han 1he one we're in right now. 

2030 AGENDA FOR SUSTAINABLE DEVELOPMENT 

We have made progress on reducing inequalities between our countries. and we have 
given oursd\'CS the rramework for this with the 2030 Agenda for ISustainablcJ Developn11.:n1: 
but the banlc is nol behind us. it is far from over. Per capita wealth is 50 times greater in 
OECD counuics than it is in low-income countries. Do we believe we can build stability. 
balance. over the long term. given such a situation? No. we must act! 

That's why - as I ~1111101111ccd here last ye:ir - I decided tu increase !:=ranee's official 
development assistance by(' I billion rrom 2019. Our humanitarian funding wil I go up -lO'lt. 

FRENCH G7 PRESrDENCY 

But this is also why the light against inequalities will be thc priority of France's G7 
summit presidency in :W 19. Indeed., after Canada - whose leadership I want to pay tribute lo 
here -, France will hold the ncx~ presidency of the G7, whose formal T would like 10 
thoroughly revise to involve more cffccrivcly several other powers. and work at new l'orms of 
coordi na1 ion. 

h's al the United Nations first 1ha1Iwant10 say this inequalities agenda will.be central 
10 the next G7. I am also pledging 10 you lo report back on the results or the Biarritz G7 next 
Seplcmber. because the time when a dub of rich countries could alone define the world's 
inequalities is long gone, because the fate or every coumry belonging 10 ir is inseparable from 
that ore.very member of this Assembly. 

Y cs, we must lackk prcsem-day i111:qualilies tuday because they' re at the rout or the evil 
I was denouncing al lhe beginning er my speech. We must 1ackle inequalities of destiny. It's a 
moral aberration as much as a reality which is untenable. It is unacceptable not to enjoy the 
same opportunities depending un the country you arc born in. 1101 tu be able 10 go lo school in 
some countries because you an: a woman. not tO have access 10 ce11ain basic care. 

EDUCAT£0N 

We'"e honoured the pledge the President of Senegal and I made right here last year: the 
Global Pnrtnership for Education's Financing Conference in Dakar in Febru:t1)' raised S'.!.5 
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billion to develop access to educalion in lhc worl<l. h's a hisloric sum. France increased its 
contribu1ion tenfold. The active efforts the G7 has already begun 10 make under Canada's 
presidency will have to allow further progress. 

We arc al a watershed on this issue. during which wc·11 be able to grasp the full extent 
of the challenge facing us. or not. Six hundred and twenty million more children in lhc world 
need to be provided wich schooling becwcen now and 2030. including 444 million Africans. 
Arc we going to give ourselves the resources fur chis? Are we goi ng co gi ,·e them all the 
resources for a solid grounding, enabling them IO take comrol of their lives. fraternal li ves in 
tomorrow· s world? If we don ·1. what kind of world arc we scning up for ourselves? 

This is why I have committed France to this balllc co such an extent. ic 's why I place so 
much emphasis on teacher trainin'g. vocational cducacion and educational equality between 
boys and girls. This is why I call on you all to become pare of this global drive for education. 
EdtH.:ation and health won't jusc bt:' the pillars of our societies in the 21 '' century: they will be 
the basic componcncs of our economics too. 

GENDER 

We must also light passionately against gender-linked inequalities. I have made gender 
parity in France the great cause of my live-year term. and I issue an :ippc:il here tu make this a 
great global cause with you. Women and girls arc the first co be affected by poverty, conflict. 
the consequences of global wanning; they arc che first victims of sexist and sexual violence. 
which tou often prevents them from moving around freely. working or choosing what happens 
co their bodies. 

Our responsibility in the 21 i i century is to end these kinds of violence. from harassment 
on the street to fcmicide. It's cimc uur world slopped making women viccims and at last gave 
them their rightfol place - the one where they are leaders coo! We must guarantee them access 
everywhere to education. healthcare. jobs. and co taking economic and policical decisions. and 
light every kind of violence they are subjected tu. 

So France wi II propose to governmems wishing IO move forward with us the creation or 
a coalition for adopting new laws for gender equality. fifty percent of our development aid 
will be devoted IO projects to reduce gender inequalilics. 

HEALTH 

We must also relaunch cffo11s to tigh1 heahh inequalities at in1crnat ional level. We arc 
hos1ing the Replenishment Conference of the Global Fund to Fight AIDS. Tuberculosis and 
Malaria in Lyon in 20 l 9. We will re take the initiative on the light agai nst fake drugs and step 
up our action to tackle maj or pandemics. I call on everyone here co mobilize. 

CUfV[t\ TE 

Finally. we must fight - wi.th a passionate sense of urgency - against e11vironme111al 
inequalities. It is unacceptable for ·15% or greenhouse gas emissions to be prodttl"Cd by l 0% ur 
the planet's richest inhabicancs. It is inefficient - as is the case with solar power- for councries 
with lhc largest potcncial and grcaccst needs to be those with chc least access to lhc appropriace 
technology. 

v\ 
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It is indefensible that LOO million more pc.:oplc will be doomed to extreme poverty by 
2030 if we don·l succeed in honouring our co1111ni1111ents to light global warming. Here wo, it 
is a banlc which must bring us together. 

Some countries here arc suffering more than others and we owe them solidarity. But we 
will all have to provide an expl:rnmion to our peoples and our own children for this growing 
number or disasters. 

PARIS CLIMATE AGREEMENT 

The heralded breakdown of the Paris Agreemclll has been avcned. because we've 
managed 10 remain united, despite the American decision lo withdraw from il. This strength 
must continue 10 carry us along and dispel all fawlistic approaches. 

we·rc wld 1hat solutions exis1 bm thm funding isn't up to 1hc mark . Then lc.t·s go and 
find ii; Jct· s innovate. That is what we did in Paris on 12 December last year. with many of 
you, al the One Planet Su111mi1, wi1h concrete con11nitmc111s and initial n:suhs. h is wha1 we 
did at the beginning of the year in Delhi with the lmemational Solar Alliance. Il is what we'll 
do agai n in New York wmorrow, wi1h the second One Planet Summit. 

we·rc: 1old 1hat i1 is already too la1c. 1ha1 we won·1 mce11he1arge1s. Then lcl°s speed up, 
le1 's adopt together the Paris Agreement 's rules or implementation at COP2-I in December. 
Lei's implement 1hc proiocol againsl Hf-C gases. which could enable us lO reduce the planet"s 
average lClllperaturc by 1°C by 2050. Let"s SCI ourselves 1he goal or concluding in 2020 a plan 
for an ambitious global pacl for the enviro11111c111. and making the Beijing COP 011 biodi versi1y 
and 1hc fUCN World Conservation Congress in f-rance in 2020 decisive steps. 

l.ct"s commil ourselves clearly and lei 's all be equally clear. concrc1e and coherent. II is 
an emergency. So let"s comply witl,1 the commitments we've made. Let' s sign no more trade 
agreements wi1h powers thai don '1 respect the Paris Agreement. f.el° s ensure our trade 
commitments include our cnvironnicntal and social obligations. Lei"s 111or..: h..:avily mobilize 
sovereign funds. which finance this ·1ow·carbun policy strategy. 

f-rancc will continue to exercise global leadership in 1his baulc. along with everyone 
who so wishes. We will work at the G7 lO ensure tha1 the com111i1111e111s made at COP2 I arc 
revised upwards. and if one of the 1111.!mbc.rs doesn·l walll to move forward. we will move 
forward even so. going lo seek new coalitions. new formats. because the GTs re111i1 is to 
remain a united group of coumrics committed to democracy. But 1oday il must also help create 
new coalitions enabling the global collective system 10 be furthered and rebuilt. 

So let ·s build new forms of l,:oopcration su as tu move forward and rnke decisions on 
these fundamcmal issues. 

fNEQUAUTIES 

Only together can we efrcc1ivcly combm all 1hcsc inequalities. which have each 
fractured our societies. Mistrusl in our societies and 1he 1emptatiun or self-absorption are 
fuelled by this. They arc fuelled by all 1hcsc inequalities we have allowed 10 emerge and by 
our collective inability lo address them effectively. 

"\ 
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BUl none of us. acting ;llonc. c:rn effectively <.:olllbal 1hese incquali1ics I've just 
denounced. Otherwise there will uhima1dy he only 1wo solutions. The firs1 would be 10 
always choose 1hc lowcsl colllmon dcnominaior and follow the slandards we know: lhis is 
whal we have done for decades. There is a 1rade war. so let's redm·c workers' rights. lei's 
reduce 1axes even more, le1 ·s fuel inequalities in order to try 10 1::icklc our track difficulties. 
Whal does this lead w? To deeper inequali1ics in our sociclics and lo 1his fracture we arc 
curremly experiencing. 

The other response would be 10 say it is the rules that do11·1 work. So lei's wi1hdraw into 
ourselves. Isolationism. protectionism. Bui this leads to on ly one thing: an increase in 
tensions. It in no way addresses deep inequalities. 

' 
I propose. on the contrary.· that we establish a collective mechanism for working 

1ogethcr on wha1 we' re doing. in each of our countries. to reduce inequalilies. 

To assess our actions bul als<• make them more consistent and spread good prac1icc. So r 
propose that the international instilu1ions - the United Nmions but also. of course, 1hc OECD 
- support us in cslablishing lhis mechanislll, for which 1he G7 will have 10 be 1he driving 
force. 

WTO REFORivf 

in order lo dcfcal inequali1ics. we lllUSt change approach and scale. r=irst of all. revise 
bolh our trading and social ruks: raihcr 1han pursuing proteciionism. we musl all work 
1ogether to radically revise the WTO ruh:s. We musl rcslore lhc WTO's abilily to resolvc 
conflic1s. enacl rules lo deal wi1h unfair trade practices, non-respect for i111ellec1ual properly 
and forced technology 1ransfers. wllich no longer allow for a fair fight. 

This year. 1hc G:W in Argemina must give us a crcdibk road map for radically 
reforming 1he WTO. 

111is is also what we· 11 have 10 do :.tl social level. next year. during lhe ce111cnary of the 
International Labour Organization. 

Secondly. we'll also have w develop the practical de1ails of our ac1ion. bring into our 
field of collcc1ivc aciion 1he major abscn1ccs from this hall and from our General Assembly. 
the major non-state aclors who help change the world but who don·1 play a sufficicm role in 
reducing 1he inequalities these 1ransforma1ions bring about. I'm refe1Ting to the major digital 
players, in terms or both [axation and responsibilily in lhc balllc againsl the manipulalion or 
information. 

On all our major challenges, our collective aciion must also work differently and include 
dialogue wi1h these new privaie players and 1hesc lnicrnct giams. 

AFRICA 

Thirdly, we must give Africa ils full role. 10 ensure its role is central le>° the 
rcco111pos1t1on of the imcrnational system. ll is not just on that contincnl 1ha1 we will 
collcc1ivcly win or lose our grca1 baulc againsl inequalities. It is wi1h 1hat co111inc111. 

Y' 
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Because it is indeed today in Africa th:tl we find the most fervent champions of 
multilatcralism and regional integration. because our African partners have clearly understood 
that together we will be in a position to tackle our common challenges. /\nd the French G7 
presidency wi ll al.so set lU work on this new alliance with Africa. 

/\s you sec. I believe very strongly that in the fac e of these rifts. these challenges in the 
contemporary world order. we can build a new language or action and we must. at the same 
time. auack the underlying causes that contemporary inequalities represent. 

And it 's the responsibility or France and all its European partners. the European Union. 
10 be :lt the forefront of this banlc. 10 build this new con1em1KH:lr)' humanism which must not 
yield an inch w 1c111p1a1ions or self-absorption or lo naivety. and al the same time build. as 
mc<li:uing powers. these new rules of 1hc imcrnational order. 

MULTTI .ATl::RAUSM 

Ladies and ge111lcmcn. :it a 1i111c when our collective sys1em is breakjng up. I must say 
we have never net!ded it so much. 

We will 1.herefore suppon the agencies working for a project of peace and humanity: 
UNESCO - the VCI)' con.science or !he United Nations - . the Human Rights Council. !he 
International Criminal Coun, and UNRW A. for which we will increase our contribution 
because. I remind you here. it is simply about enabling hundreds or thousands of children to 
go 10 school. Noth ing more, nothing less. 

We will suppon the l!nlargernem of the Security Council in its members' two categories 
so that its composition rcnects corllempor:iry balances and it is strengthened as a place or 
consultation and not obs1111c1ion. 

We will ensure that by the cr~d of the year at this Gcncr:il Assembly. two-thirds of its 
members can support Lhe suspension of the right of veto in the cvcm of m:1ss atrol"ities. 

We will deJ"cnd international hurnanitari:rn law by supporting staff who take every risk 
to help civilians on !he ground. by negotiating. one by one, humanitarian access in !!Ver}' 
thc:llrc. 

On the 70'11 anniversary of the I 948 Declaration. we will recall I.hat human rights arc not 
a cultural phenomenon. revocable values or options, but a body or law sancii lied by 
intemaiional treaties to which the members of this /\sst!mbly freely consented. We will recall 
that their universali ty is not contrnry lo the sovcrcigllly or peoples but 1ha1 it is the only 
possible condition for protecting an<I exercising their rights. 

France will be there 10 l!nsurc the world docs not forget that the din of nationalism 
always leads lo the abyss. that dc111ocradcs are weak if they l:u:k courage in defending thei r 
principles. and that accumulatc:d n:se1111m:m. combined with a fragile illlemation:tl system. can 
lead twice in the space of a human life w a global unleashing of viokncc. I a111 talking here 
from our own experience. 

Jn a few weeks" time, on I I November I 9 I 8. the Paris Peace f-orum will provide an 
opponunity for a surge in intelligence and courage in order 10 regain what keeps us here 
together. h must provide an opportunity. united by the tr:igcdies l)f the :20'h cemury. to renew 
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and revitalize uur solemn promise to protect future generations from the scourge of war. I 
wall! us and our counterparts together to shoulder new respon:-ibilitics. in order ro mark out a 
path al the f-omm for speci fie actions to promote peace. 

I know. my dear friends. th:H many pcoµlc may be tired of 11111ltil:11eralism. I know that 
in a world where information clashes. where we ha\'c entered a world of showbiz. in a sense. 
fn:ed of inhibitions. and where saying the worst things mt:ans being in fashion. making the 
news: I know that denount:ing consequences whose cnuses one has cherished can be a crowd
pleascr: I know that championing cooperation and 11111l1ilateralism may no longer be in 
fashion. 

Then let's not be in fashion :.ny more. because we owe it 10 those who have enabled us 
10 he seatcd here. because ncvcr forget that the genocides that led to your being here today 
were fuelled by the language we ar•: growing accustomed to. bccausc they were fuelh:d by the 
demagoguery we applaud. bec.::1usc we arc currently seeing this international law and all forms 
or cooperation crumbling, as if i1 ·were business as usual - nut of fear. ou1 of co111plici1y. 
because it louks good! 

Nu. I can' 1 agree tu that. because I come frum a coumry whid1 promoted the 
declarations that brought us here, hecausc I come from a country which stands up. which has 
made a lot of mistakes and done a lot or bad things but has. thmughom its history and 
international histUI)'. had sumething universal about it! It ·s today. it ' s now! 

So don't grow accustomed. let's nut accept nil these forms uf unilateralism! I can't get 
used 10 these pages bcing torn eve~· day. these betrayals of our history! 

So I say to yuu very dcarl )1: the ccntury which has bi.:gun is watching us. and our 
d1ildren arc waiting for us! Let 's rcsol\'e the crises! I.ct's work together to combnt all these 
inequalities. but let's do so in a human wny :ind with the stringency of our principles. our 
history. passionately driven by our universalism! 

fn any case. this will be my commitmi.:nt 10 you. and I am counting on you fur it.I. 

\I\ 
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Docket: C65807 

COURT OF APPEAL FOR ONTARIO 

IN THE MATTER OF A REFERENCE to the Court of Appeal pursuant to 
section 8 of the Courts of Justice Act, RSO 1990, c. C.34, by Order-in-Council 
1014/2018 respecting the constitutionality of the Greenhouse Gas Pollution 
Pricing Act, Part 5 of the Budget Implementation Act, 2018, No. I, SC 2018, c. 12 

AFFIDAVIT OF DR. NICHOLAS RIVERS 

I, Nicholas Rivers, of the City of Ottawa, in the Province of Ontario, SOLEMNLY 
AFFIRM AND DECLARE THAT: 

1. I am an Associate Professor in Graduate School of Public and International Affairs at 

the University of Ottawa. I hold the Canada Research Chair in Climate and Energy Policy. 

2. I earned a Bachelor of Engineering degree in mechanical engmeenng from the 

Memorial University of Newfoundland in 2000, and a Master degree in Resource and 

Environmental Management from Simon Fraser University in 2003. From 2003 to 2007, I 

worked as a consultant with MK Jaccard & Associates on issues relating to sustainable energy 

policy. I earned my Doctorate in Resource and Environmental Management from the Simon 

Fraser University in 2011. 

3. From 2007 to 2012, I sat as an advisory board member for BC Hydro on the subjects of 

long-term electricity rates and conservation strategy. I began working as an Assistant Professor 

at the University of Ottawa in 2011, and became an Associate Professor in 2016. From 2017 

to 2018, I was a Visiting Senior Economist at the Organization for Economic Cooperation and 

Development in Paris, France, where I worked on air pollution, energy efficiency, and carbon 

pricing research. I have been the Co-Editor of the Journal of Environmental Economics and 

Management since 2017. In 2018, I was appointed a Research Fellow at the School of Public 

Policy of the University of Calgary. I regularly write papers and present on the economic 

aspects of climate change policy and economic tools for implementing those policies. 
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4. My work has focused on economic evaluation of environmental policies, particularly 

through the application of computational and quantitative methods to study the effectiveness of 

energy and climate change mitigation policies. Much of my published work involves the 

examination of market incentives including carbon pricing. I was one of the experts consulted 

by the Working Group on Carbon Pricing Mechanisms. I am also one of the experts being 

consulted in the ongoing emissions-intensive and trade-exposed industries review of the Pan

Canadian Framework on Clean Growth and Climate Change. A copy of my current curriculum 

vitae is attached as Exhibit "A". 

5. I have been retained and instructed by the Attorney General of Canada to provide three 

opinions. The first opinion I was asked to provide is an opinion on the efficacy of carbon 

pricing in reducing greenhouse gas emissions. My opinion on this question, based on my review 

of existing literature and on my own primary research, is contained in my report, titled 

"Empirical Evidence on the Impact of Carbon Pricing on the Environment", which is attached 

as Exhibit "B". I note that, of the forty-eight academic articles to which I refer in my report, I 

was an author on three of these articles. Despite my authorship on these articles, in my report 

I refer to myself in the third person. This is consistent with academic convention and the manner 

in which the authors of all of the cited articles are referenced. 

6. The conclusions that I reach based on my review of the existing literature and evidence 

on this question are bolded in my report. As set out in my report, I have reached the following 

conclusions with respect to the effectiveness of carbon pricing in reducing greenhouse gas 

em1ss10ns: 

a. Virtually all the available literature finds that consumers reduce fuel consumption in 

response to increases in fuel price: 

1. The available evidence strongly suggests that fuel retailers will pass through 

carbon prices to fuel consumers in the form of higher energy prices; 

11. There is very strong evidence, from a large number of studies, that increases 

in fuel prices lead to reductions in fuel consumption: 

2 
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1. Gasoline demand is reduced when gasoline price is increased, with a 

larger reduction in the long-run than in the short-run; and 

2. The available evidence finds that increases in the price of natural gas, 

possibly via a carbon price, would serve to reduce demand for natural 

gas and reduce carbon dioxide emissions. 

b. The existing literature is highly convergent in finding that carbon prices that have 

been implemented around the world have been successful in reducing greenhouse gas 

em1ss1ons: 

I. there is strong evidence - from the European Union, the United Kingdom, the 

United States, Sweden, and Canada - that previously implemented carbon 

prices have successfully reduced greenhouse gas emissions; and 

11. analysis of greenhouse gas em1ss1ons data from before and after policy 

implementation show that jurisdictions with a carbon price reduced emissions 

more substantially than comparable jurisdictions without a carbon price. 

c. While the body of empirical evidence on low-carbon innovations is small, it shows 

that carbon prices are likely to cause firms to invest in low-carbon innovations that 

will help to reduce the cost of tackling climate change. 

1. Existing studies show that when energy pnces are high, firms invest m 

innovation aimed to reduce fuel consumption. 

11. Existing studies show that firms exposed to a carbon price increase innovations 

in low-carbon technologies. 

7. The basis on which I reach those conclusions is set out in detail in my report. 

3 
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8. The second opinion I was instructed to provide is an opinion on whether and how 

distributing proceeds raised from a carbon price back to households using a "climate action 

incentive rebate" changes the incentives for households to reduce greenhouse gas emissions. 

My opinion on this question, based principally on my application of microeconomic theory, is 

contained in my report, titled "Do Climate Action Rebates Affect Household Incentives to 

Reduce Greenhouse Gas Emissions?'', which is attached as Exhibit "C". 

9. The conclusion that I reach based principally on standard microeconomic theory is 

bolded in my report. As set out in my report, I reached the following conclusion: 

microeconomic theory is conclusive on this point: for an average household, there is no reason 

to believe that receiving a climate action incentive rebate will undermine incentives to reduce 

emissions. The basis on which I reach this conclusion is set out in detail in my report. Although 

the microeconomic theory is not complicated, the style of analysis used in this report may not 

be familiar to those without training in economics. As a result the report begins with a simple 

example that serves to illustrate the basic insight of the theoretical model in an informal setting. 

10. Finally, I was instructed to provide a third opinion: a briefreview on the elements of the 

Ontario environment plan related to climate change mitigation, which was recently released for 

consultation. There are few details on any of the proposed measures, and so a complete 

assessment of the plan is not possible. This review focuses on a high-level assessment of the 

key measures proposed in the plan. My comments are contained in my report, titled "Comments 

on 'Preserving and protecting our environment for future generations: A made-in-Ontario 

environment plan'", which is attached as Exhibit "D". 

11 . As set out in my report, I have reached the following conclusions upon reviewing the 

Ontario environment plan related to climate change mitigation: 

a. Ontario's proposed measures confuse emissions reductions under their plan with 

reductions attributable to the federal climate plan, or which would have occurred 

anyway; 
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b. Ontario's plan appears to propose emissions performance standards for large emitters 

which are similar to the output-based pricing system under the Greenhouse Gas 

Pollution Pricing Act, but does not give enough detail to allow me to assess those 

standards, and permits "across-the-board" exemptions by industrial sectors; and 

c. Ontario's plan proposes to use Carbon Trust and reverse auction mechanisms which, 

based on both theory and prior experience with similar programs, are costly and 

unlikely to substantially reduce greenhouse gas emissions. 

12. Counsel for the Attorney General of Canada has advised me as to my obligations to the 

Court as an expert witness providing opinion evidence, as set out in rule 4.1.01 of the Rules of 

Civil Procedure. My acknowledgment of expert's duty form is attached as Exhibit "E". 

AFFIRMED BEFORE ME in the 
City of Ottawa, in the Province of 
Ontario, on January-zi, 2019. 
I certify that Dr. Rivers has satisfied 
me that he is a person entitled to 
affirm. 

~CJ 
~/~Y\h~ 
Commissioner for Taking Affidavits 
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This is Exhibit A ref erred to in the 

affidavit of Nicholas Rivers 

affirmed before me on January 25, 2019 

~o/Ui/d-'\ 
Commissioner for Taking Affidavits 
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Nicholas Rivers 
Office # 6023, 120 University, Social Science Building 

KlN 6N5 Ottawa 

<'> {613) 562 5800 ext.4676 

(8J nrivers@uottawa ca 

Last updated : September, 2018 

Current Employment 

2016- Associate Professor and Canada Research Chair, University of Ottawa. 
Graduate School of Public and International Affairs and Institute of the Environment 

Work Experience and Appointments 

2018- Research Fellow, School of Public Policy, University of Calgary 
Calgary, Alberta 

2017-2018 Visiting Senior Economist, Organization for Economic Cooperation and Develop
ment {OECD), Paris, France. 
Environment Directorate, Environment and Economy Integration Division 

2017- Co-editor, Journal of Environmental Economics and Management. 
Elsevier 

2011-2016 Assistant Professor, University of Ottawa. 
Graduate School of Public and International Affairs and Institute of the Environment 

2003-2007 Consultant, MK Jaccard and Associates. 

Education 

2007-2011 Ph.D. , Simon Fraser University 
Resource and Environmental Management 

2001-2003 M.R.M., Simon Fraser University 
Resource and Environmental Management 

1994-2000 B.Eng., Memorial University of Newfoundland. 
Mechanical Engineering 

Awards 

2016-2021 Canada Research Chair, (Tier 11) , $500,000. 

2011-2016 Canada Research Chair, (Tier 11), $500,000. 

2008-2011 Trudeau Foundation Doctoral Scholarship, $200,000. 

2007-2009 NSERC Canada Graduate Scholarship, $70,000. 

2001-2003 NSERC Postgraduate Scholarhip, $30,000. 

2000 Association of Professional Engineers Silver Medal. 
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Grants 

2017-2018 Productivity Research Network, $10,000, McMaster University. 
With Philippe Kabore 

2017-2021 Social Sciences and Humanities Research Council, $75,000, Insight Grant, 
Competitiveness and climate policy. 

2016-2017 Government of Ontario, $20,000, Leakage from domestic climate policy. 

2012-2015 Carbon Management Canada, NSERC Network Centre of Excellence, 
$400,000, With Randy Wigle, Canadian environment-economy model. 

2012 SSH RC, $20,000, With Anthony Heyes, Innovative Environmental Policy Workshop. 

2012 Sustainable Prosperity, $8,000, With Robb Barnes, Land value taxation and urban 
form . 

2012 Sustainable Prosperity, $8,000, With Randy Wigle, Learning by doing and renew
able energy. 

2012 Pacific Institute for Climate Solutions, $10,000, With Brandon Schaufele, Impact 
of the BC carbon tax on the agricultural sector. 

Books 
[1] J. Simpson, M. Jaccard, and N. Rivers. Hot air: Meeting Canada's climate change 

challenge. McClelland and Stewart, Douglas Gibson Books, 2007 . 

Journal Articles 
[2] Anthony Heyes, Brandon Nicholas Schaufele, and Nicholas Rivers. Politicians, 

pollution and performance in the workplace: the effect of pm on mps. Land 
Economics, accepted, 2018 .. 

[3] Nicholas Rivers and Bora Plumptre. The effectiveness of public transit subsidies on 
commuting behaviour and the environment: Evidence from Canada . Case Studies 
on Transport Policy, accepted , 2018. 

[4] Marisa Beck, Nicholas Rivers, and Randall Wigle. How do learning externalities 
influence the evaluation of Ontario's renewables support policies? Energy Policy, 
117:86-99, 2018. 

[5] Maureen L Cropper, Richard D Morgenstern, and Nicholas Rivers. Facilitating 
retrospective analysis of environmental regulations. Review of Environmental 
Economics and Policy, 12:359-370, 2018. 

[6] Brett Dolter and Nicholas Rivers. The cost of decarbonizing the Canadian electricity 
system . Energy Policy, 113:135-148, 2018. 

[7] Steve Martin and Nicholas Rivers. Information provision, market incentives, and 
household electricity consumption : Evidence from a large-scale field deployment. 
Journal of the Association of Environmental and Resource Economists, 5(1):207-
231, 2018. 
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[8] Nicholas Rivers. Does daylight savings time save energy? evidence from Ontario. 
Environmental and Resource Economics, 70(2):517-543, 2018. 

[9] Soodeh Saberian, Anthony Heyes, and Nicholas Rivers. Alerts work! air quality 
warnings and cycling. Resource and Energy Economics, 2017. 

(10] Nicholas Rivers and Brandon Schaufele. New vehicle feebates. Canadian Journal 
of Economics/ Revue canadienne d 'economique, 50(1) :201-232, 2017. 

[11] Nicholas Rivers and Brandon Schaufele. Gasoline price and new vehicle fuel efficiency: 
Evidence from Canada . Energy Economics, 68:454-465, 2017. 

(12] Nicholas Rivers, Sarah Shenstone-Harris, and Nathan Young. Using nudges to 
reduce waste? the case of Toronto's plastic bag levy. Journal of Environmental 
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INTRODUCTION 

The objective in this report is to provide evidence on the likely response by emitters of greenhouse 

gas to the imposition of a price on greenhouse gas emissions (carbon price). Specifically, the paper 

focuses on the question of whether there is evidence that imposing a carbon price would result in a 

reduction in emissions of carbon dioxide and other greenhouse gases. The report provides evidence 

based on two different approaches. Both approaches demonstrate that the imposition of a carbon 

price would reduce greenhouse gas emissions. 

First, the report provides indirect evidence on how a carbon price would impact greenhouse gas 

emissions by drawing from the large literature on how consumers have responded to past changes 

in energy prices (Figure 1 ). This part of the report first shows that a carbon price is likely to be 

passed through to consumers in the form of higher energy prices. Following this, the report reviews 

econometric evidence on consumer responses to changes in energy prices. There are a wide variety 

of empirical estimates of the consumer responsiveness to energy price changes, depending on the 

region, sector, and timeframe covered and the methodological approach used to estimate these 

responses. However, virtually all the available literature finds that consumers reduce fuel 

consumption in response to increases in fuel price. Because fuel consumption releases 

greenhouse gas emissions, these findings demonstrate that carbon prices are likely to reduce energy 

demand and consequently to reduce greenhouse gas emissions. 

What is the impact 
of higher fuel 
prices on fuel 

consumption and 
associated 

greenhouse gas 
emissions? 

Figure 1: Indirect evidence on the impact of a carbon price on greenhouse gas emissions 
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Second, the report reviews evidence from regions that have implemented carbon prices in the past 

(Figure 2). In some cases, carbon prices have been implemented for a decade or more, which 

provides an opportunity for understanding how these have affected greenhouse gas emissions in 

both the industrial sectors and for final consumers of energy. Again, the available evidence shows 

that carbon prices have been successful in reducing greenhouse gas emissions. While there is 

heterogeneity across regions and sectors, as well as inevitable uncertainty in attribution of the effect 

of specific policies, the existing literature is highly convergent in finding that carbon prices 

that have been implemented around the world have been successful in reducing greenhouse 

gas emissions. 

What has been the 
impact of 
previously 

implemented 
carbon prices on 
greenhouse gas 

emissions? 

Figure 2: Direct evidence on the impact of a carbon price on greenhouse gas emissions 

The final section of the report focuses on how carbon prices affect innovation of low-carbon 

technologies (such as solar panels or electric vehicles). Innovations in low-carbon technologies 

help to reduce the cost of mitigating climate change and promoting innovation in these technologies 

is considered important in enabling a transition to a low-carbon future. As above, the report 

considers two sources of evidence on the impact of carbon pricing on low-carbon innovation. 

Indirect evidence shows that higher energy prices in the past have caused innovations in energy

saving technologies. Direct evidence shows that carbon pricing schemes have caused firms to invest 

in low-carbon technologies. While the body of empirical evidence on low-carbon innovations 

is small, it shows that carbon prices are likely to cause firms to invest in low-carbon 

innovations that will help to reduce the cost of tackling climate change. 
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INDIRECT EVIDENCE ON THE IMPACT OF A CARBON PRICE ON GREENHOUSE 

GAS EMISSIONS 

The impact of a carbon price on energy prices 

The primary way in which a carbon price can reduce greenhouse gas emissions is through its effect 

on energy prices. 1 Consequently, it is important to assess the degree to which a carbon price is 

likely to affect energy prices before considering any behavioural impact of higher energy prices. 

This section reviews the literature on the degree to which carbon prices influence energy prices. 

The available evidence strongly suggests that fuel retailers will pass through carbon prices to 

fuel consumers in the form of higher energy prices. 

Carbon prices are for the most part based on the carbon that is released or expected to be released 

when a unit of fossil fuel is combusted.2 Since the chemical composition. of fuels is well established, 

the levy on the use of fuel can be calculated in a straightforward manner (from the carbon content 

of fuel per unit of volume). Table 1 provides calculated levies on several fossil fuels corresponding 

to a $50/tC02e carbon price. 

Table 1: Example fossil fuel levies corresponding to a $SO/tC02e carbon price for selected fuels 

Fuel Levy at $50/t C02e 

Gasoline 11.63 c/L 

Natural gas 9.79 c/m3 

Coal $88.62-

112.58/tonne 

Source: Technical Paper on the Federal Carbon Pricing Backstop. Environment and Climate Change Canada. 2017. 

1 Carbon prices are mostly based on greenhouse gases that are released or expected to be released when fossil fuels are 

combusted. However, carbon prices can also be levied on non-energy related greenhouse gases. These non-energy 

greenhouse gases represent a relatively small portion of total greenhouse gas emissions and there is little available 

empirical evidence on how emissions of these gases respond to carbon pricing. As a result, this report will not further 

consider the impact of carbon pricing on non-energy greenhouse gas emissions. 

2 See footnote I. 
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However, while it is a mechanical exercise to determine the levy corresponding to a particular 

carbon price for a particular fuel, it is less straightforward to determine the economic incidence of 

the levy. The economic incidence refers to the impact of the levy on equilibrium prices of fuels as 

well as on other goods. An example helps to illustrate the concept. Suppose a carbon price is 

introduced that requires gasoline retailers to remit a levy corresponding to the carbon content of 

gasoline, such as in Table 1. In theory, a gasoline retailer has several options available to respond 

to the lost revenue associated with the new levy: (a) increasing gasoline prices; (b) reducing wages; 

( c) reducing prices paid for other inputs; ( d) reducing profits drawn from the retail establishment. 

If the retailer responds to the levy by increasing gasoline prices, then the levy provides an incentive 

for consumers to reduce their gasoline consumption. Conversely, if the retailer responds, for 

example, by reducing wages but maintaining gasoline prices constant, then the levy provides little 

incentive for gasoline consumers to reduce their consumption. It is thus important to understand 

the economic incidence of the levy. 

It is well-known that the actual outcome depends on a number of factors, including elasticities of 

supply and demand facing the retail establishment, as well as the degree of competition in the 

market (Fullerton and Metcalf, 2002). For a gasoline retailer, wages and other inputs are sourced 

in competitive markets in which gasoline retailers represent only a small share of demand; it is thus 

difficult to pass the levy backward onto inputs. Likewise, many gasoline retailers are owned by 

corporations that can shift investments to maximize return, making it difficult to pass the levy back 

to owners of capital. In contrast, gasoline demand by consumers is supplied entirely by gasoline 

retailers, meaning that gasoline consumers cannot easily avoid price increases by retailers. It is 

therefore likely that gasoline retailers will be able to "pass-through" the gasoline levy to final 

consumers in the form of higher energy prices. This predicted response is supported by the 

evidence. 

An example of gasoline price pass-through is given in Figure 3, which shows the difference between 

regular retail gasoline prices in Vancouver and Calgary. The graph spans the introduction of the 

carbon levy of $20/tC02e in Alberta on January 1, 2017. Based on Table 1, this carbon price 

corresponds to a 4.5c/L levy on gasoline. If the levy were entirely passed through to consumers, 
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we would therefore expect an increase in gasoline prices in Alberta of 4.5c/L on January 1, 2017. 

The figure suggests that this is roughly what occurred when the carbon price was introduced in 

Alberta. Vancouver gasoline prices in December of 2016 averaged 26c/L higher than Calgary 

prices, while in January of 2017, they were 2L9c/L higher, implying a drop in the differential of 

4.2c/L (numbers do not add up due to rounding). This is suggestive evidence that the pass-through 

of gasoline levies such as a carbon price to final consumers is nearly complete. It is important, 

however, to note that many other factors were changing at the same time, and so it is not possible 

to draw a strong conclusion from a single case study like this. Instead ofrelying only on case studies 

such as this one, economists typically turn to aggregate evidence from a large number of changes 

in levies to understand pass-through. 
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Figure 3: Differential in regular retail gasoline prices in Vancouver compared to Calgary from December 2016 
to January 2017. 
Source: Author calculations. Data from the Kent Group Ltd. Daily Pump Price Survey. 

Notes: The figure shows the retail price for regular gasoline in Vancouver minus the price in Calgary for the last month of2016 and 
first month of 2017. Alberta introduced a $20/tC02e levy on January 1, 2017 . The red line is the average differential in gasoline 
prices in the last month of 2016 (26c/L), and the blue line corresponds to the first month of 2017 (2 l .9c/L). The difference between 
the blue and red lines is 4.2c/L. · 
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There exists a body of evidence on the economic incidence of excise taxes for gasoline. This 

literature follows a similar approach in spirit as the analysis contained in Figure 3, except that it 

aggregates over a much larger number of excise tax changes across a larger number of regions, and 

typically attempts to control for other factors that can affect gasoline prices. The broad conclusion 

of the literature is that fuel levies are typically completely passed through to final consumers, in 

line with the stylized analysis above. For example, Chouinard and Perloff (2004) find that state

level excise taxes on gasoline in the US are passed through entirely to consumers, 3 Alm et al. (2009) 

similarly find that state-level excise taxes on gasoline in the US are completely passed through to 

final consumers (although in states with less competition, there is slightly less than full pass

through, an empirical result consistent with a Coumot-Nash model of gasoline retailer competition), 

and Marion and Muehlegger (2011) find full pass-through of both state and federal gasoline and 

diesel taxes under normal supply conditions.4 In Canada, Sen (2003) finds that changes m 

wholesale gasoline prices are completely passed through to retail prices within a month. 

Overall, the evidence strongly suggests that a carbon price would be translated completely or almost 

completely onto fuel prices, and thus potentially impact behaviour related to fuel consumption. I 

review evidence related to this point in the following section. 

3 They find that federal excise taxes on gasoline is not passed through entirely to consumers (only about 50%). This is 

a result of the significant share of United States in the world crude oil market market. Gasoline demand in Canada is 

an order of magnitude smaller than in the US, so the same reasoning would not apply in Canada. 

4 Under supply disruptions, such as an unexpected refinery shutdown, they find that pass-through is likely to be lower 

than 100%. 
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The impact of higher fuel prices on fuel consumption and associated greenhouse gas emissions 

Introduction 

As shown in the prior section, carbon prices increase the prices of carbon-containing fuels . As a 

result, one way to predict the likely impact of a carbon price is to review evidence on how consumers 

have responded in the past to changes in fuel prices. This section reviews that evidence and shows 

that while there is uncertainty in the magnitude of the likely response, there is very strong 

evidence, from a large number of studies, that increases in fuel prices lead to reductions in 

fuel consumption. Since greenhouse gas emissions are produced during fuel consumption, this 

evidence suggests that the imposition of a carbon price would lead to a reduction in greenhouse gas 

em1ss10ns. Similarly, the evidence suggests that higher carbon prices would lead to larger 

reductions in greenhouse gas emissions than lower carbon prices. 

There is a large body of evidence on the consumer response to changes in fuel prices, originating 

with the first energy price shocks of the 1970s. In this section, I review two types of evidence: ( 1) 

meta-analyses of prior estimates of fuel price elasticities, (2) recent studies on consumer responses 

to changes in fuel prices that are of particularly high quality. I divide the evidence according to fuel 

type. In each case, most of the evidence on consumer responsiveness to price changes is presented 

as an elasticity. The price elasticity of energy demand is defined as the percentage change in 

consumer demand caused by a 1 % change in energy price. Thus a price elasticity of demand of -

0.5 implies that a 1 % increase in energy prices causes a 0.5% decrease in energy demand. Short

run elasticities correspond to the period during which fuel-using equipment (and other capital 

stocks) is fixed; long-run elasticities correspond to the period over which the consumer is able to 

choose new equipment in response to the changed energy price. Long-run elasticities are typically 

found to be larger than short-run elasticities, because consumers have more flexibility over a longer 

period. For example, in the case of gasoline consumption, in the short-run, the response to higher 

fuel prices is limited to changing travel modes, reducing overall travel demand, increasing vehicle 

occupancy rates, or (for multi-vehicle households) changing the relative intensity of use of different 

vehicles. In the long-run, households can also adapt by changing their vehicle portfolio or changing 

locations of home or work. Moreover, vehicle manufacturers may respond by changing the 

characteristics of the vehicles offered for sale. 
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Gasoline 

The demand for gasoline has received the most scrutiny of all fuel types, resulting in a very large 

volume of research on the price elasticity of gasoline demand. These studies show that gasoline 

demand is reduced when gasoline price is increased, with a larger reduction in the long-run 

than in the short-run. 

There exist a number of surveys of the literature. These meta-analyses compile the results of 

individual studies together to synthesize the literature on gasoline demand. The number of 

individual results compiled varies by study, but the most recent (Dahl, 2012) incorporates over 

1,000 individual estimates of the price elasticity of gasoline demand. Table 2 summarizes mean 

estimates of short- and long-run gasoline price elasticities from five meta-analyses. 5 

Results are relatively consistent from one meta-analysis to another. First, all meta-analytic 

estimates of the price elasticity of gasoline demand are negative, providing clear evidence that 

increases in the price of gasoline reduce gasoline demand. Second, estimates of short-run 

elasticities are smaller than long-run elasticities. Third, the available evidence suggests that 

gasoline demand falls less than proportionately with respect to price (i.e., a 1 % increase in price 

causes a less than 1 % reduction in demand). In terms of magnitudes, empirical estimates of the 

short-run price elasticity are concentrated around -0.2 to -0.3, while estimates of the long-run price 

elasticity are concentrated around -0.6 to -0.9. 

5 It is important to note that these meta-analyses are not completely independent from one another, since they draw 

upon many of the same sources in the literature. 
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Table 2: Meta-analyses of the mean price elasticity of gasoline demand reported in meta-analyses 

Study Long-run gasoline Short-run gasoline 

demand elasticity demand elasticity 

Dahl and Sterner -0.8 to -0.92 -0.22 to -0.31 

(1991) 

Espey ( 1996) -0.53 

Espey (1998) -0.58 -0.26 

Brons et al. (2008) -0.84 -0.34 

Dahl (2012) -0.34 

It is possible to use these elasticities along with the evidence on the near-complete pass-through of 

excise taxes to consumer gasoline prices reviewed in the prior section to provide an estimate of the 

greenhouse gas reductions that could result from a given carbon price. For example, a $50/t C02e 

carbon price would be expected to increase retail gasoline prices by about l 1.6c/L (Table 1). 

Assuming a starting price of $1 .00/L, this reflects an increase of 11.6%. Based on evidence in Table 

2, we might expect a reduction in gasoline demand of about 3% in the short-run and about 6% in 

the long-run. Since combustion greenhouse gas emissions are proportional to fuel consumption, 

we would expect a proportional reduction in greenhouse gas emissions associated with gasoline 

consumption. 

In addition to these meta-analyses of gasoline demand elasticities, I also highlight the results of two 

recent high-quality studies on gasoline demand. This is useful for a number ofreasons. First, much 

of the literature surveyed in the meta-analyses is rather dated, so it is useful to compile results from 

some more recent literature. Second, the two studies highlighted here use very large administrative 

data sets and a clear strategy to estimate the causal impact of changes in gasoline price, so the 

inferences they draw are potentially more relevant than the literature above. Importantly, the 

conclusions reached are broadly supportive of the conclusions from the broader evidence from the 

meta-analyses. 
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Levin et al. (2017) obtain data on all VISA credit and debit card transactions in 243 US metropolitan 

areas at a daily aggregation between 2006-09. They combine this expenditure information with 

daily average gasoline price data, to produce a highly geographically and temporally disaggregate 

data set with which to estimate the elasticity of gasoline demand. They estimate that the short-run 

price elasticity of gasoline demand is between about -0.3 and -0.4. They suggest that this is likely 

an under-estimate of the true gasoline demand elasticity, because it does not account for the likely 

effect of consumers switching from cash to debit/credit card payment as gasoline prices increase. 

They argue that many prior studies have under-estimated gasoline demand elasticity because they 

use data that is too aggregated (i.e., gasoline demand is actually more responsive to prices than most 

studies recognize). 

Gelman et al. (2017) obtain data from a financial aggregation and bill-paying computer and 

smartphone application, which allows users to link financial accounts, credit card accounts, utility 

bills, and other financial information to a central app. They are thus able to measure individual 

gasoline purchases at a very high geographic and temporal resolution, using data from 2013-16. 

They estimate that the short-run price elasticity of gasoline demand is about -0.2 to -0.25. 

Moreover, their estimates suggest that the long-run elasticity is likely larger than this, because as 

the time horizon in their analysis expands, they obtain larger price elasticities. Because they use a 

single estimate of gasoline prices at the national level, it is likely that this is an underestimate of the 

true gasoline price elasticity. 6 

While there is substantial variation in prior estimates of gasoline price elasticity, in all cases, the 

available evidence from both meta-analyses as well as more recent "big data" analyses strongly 

suggests that increases in gasoline prices caused by the imposition of carbon prices would cause 

reductions in the quantity of gasoline demanded. 

6 The underestimation (sometimes called "attenuation bias") results from measurement error in the dependent variable 

in a regression, and is a well understood phenomemon (e.g., Greene, 2003, pp. 84-85). 
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Natural gas 

There exist far fewer estimates of natural gas demand elasticities relative to gasoline, and those that 

exist are somewhat dated. The available evidence finds that increases in the price of natural 

gas, possibly via a carbon price, would serve to reduce demand for natural gas and reduce 

greenhouse gas emissions. 

Taylor (1977) surveys 11 studies on natural gas demand, finding that long-run demand for natural 

gas is elastic on average (i.e., larger than -1 in absolute value) in most studies and for most sectors, 

but with substantial variation between individual studies. Bo hi ( 1981) surveys 16 studies of natural 

gas demand, again finding substantial heterogeneity between studies. Based on the studies, Bohi 

( 1981) suggests that residential natural gas demand is likely inelastic (less than -1 in absolute value). 

Dahl (1993) surveys several more recent studies on natural gas demand. Averaging across studies, 

she reports a short-run residential natural gas price elasticity of -0.13, increasing to -0.68 in the 

long-run. Again, there are substantial differences across studies. 

There are two more recent studies on natural gas demand that are useful to highlight as supplements 

to the existing literature. Davis and Muehl egger (2010) estimate the elasticity of demand for natural 

gas for different customer classes, using state by month data from across the United States. They 

use an instrumental variables approach in an effort to obtain causal estimates of key elasticities. 

They find price elasticities of natural gas demand of -0.41, -0.22, and -0.71 for the residential, 

commercial, and industrial sectors, respectively. They interpret these elasticities as short-run 

values, and assume (although do not empirically verify) that long-run demand elasticities are likely 

larger in absolute value. 

Auffhammer and Rubin (2018) obtain a large data set covering about 300 million monthly natural 

gas bills for residential consumers across California. They use this high-resolution data to estimate 

the elasticity of natural gas demand. Their research design is based on spatial discontinuities in 

pricing across natural gas utility service areas (i.e., different natural gas distributors charge different 

prices to households that are otherwise similar to one another and located close to one another), and 

this is combined with an instrumental variables approach based on the pass-through of Henry Hub 
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natural gas prices to utility retail gas prices. They obtain precise estimates of the residential natural 

gas elasticity in this context: -0.23. They find that the elasticity varies considerably by seasons, and 

by customer type. In particular, consumers respond much more to prices in the winter (heating) 

season compared to the summer, and low-income consumers are more price responsive than high

income consumers. Canada, which has both lower incomes and lower temperatures on average than 

California, would also likely have more elastic natural gas demand, based on these results. 

These studies on natural gas are highly heterogeneous in terms of methodological approach, 

attention to institutional details of the natural gas sector, region studied, and consequently, in terms 

of results. However, while it is difficult to pin down a particular elasticity of natural gas demand 

that applies universally, it is clear from these studies that natural gas consumers do respond to price 

--- all of the studies surveyed above provide evidence that the price elasticity ofnatural gas demand 

is negative. Again, the available evidence suggests that increases in the price of natural gas, 

possibly via a carbon price, would serve to reduce demand for natural gas and reduce greenhouse 

gas em1ss1ons. 

Some back-of-the-envelope calculations can be used to estimate the rough magnitude of reductions 

in natural gas consumption and associated greenhouse gas emissions that might accompany the 

introduction of a carbon price. Statistics Canada reports that the residential natural gas price in 

2015 averaged 36.2 c/m3 and the industrial price averaged 13.7 c/m3.7 Based on Table 1, a $50/t 

C02e price would increase residential prices by about 27% and industrial prices by about 71 % 

relative to 2015. Assuming a residential demand elasticity of -0.3 and an industrial demand 

elasticity of -0.6 suggests reductions in natural gas consumption and associated greenhouse gas 

emissions of approximately 7% in the residential sector and 38% in the industrial sector. 

7 Statistics Canada table 25-10-0033-01. The values are the unweighted monthly average of2015 prices. 
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Coal 

Coal is primarily used by electricity generators and some large industrial facilities. In many cases, 

the facilities are located close to the coal source, and in some cases, the mine and generator are 

operated by the same firm. Coal is also heterogeneous in terms of quality, and much is sold on 

long-term contracts, making the spot price less relevant. These characteristics make it less 

straightforward to estimate demand elasticities for coal, and there are consequently many fewer 

existing estimates of elasticities for this fuel. Dahl (1993) reviews several existing studies and 

concludes that long-run coal demand is likely inelastic (i.e., less than -1 in absolute value), but notes 

that there is substantial uncertainty in the precise magnitude. 

Because much coal demand is in the electricity sector, where dispatch is conventionally based on 

cost-minimization, simulation/optimization models can provide insight into price responsiveness in 

this sector. Dolter and Rivers (2018) construct such model for the electricity sector in Canada and 

use it to estimate the impact of carbon prices on electricity generation in Canada. They project that 

at a carbon price of about $80/tC02e, utilities across Canada would retire existing coal-based 

generators, in favour of natural gas and renewable electricity generators. The National Energy 

Board likewise finds that a carbon price would reduce coal (and natural gas) generation and 

associated greenhouse gas emissions. 8 Brown and Eckert (2018) construct a detailed model of the 

Alberta electricity sector and use it to simulate the impact of implementing a $30/tC02e carbon 

price along with output-based rebates. They find a reduction in emissions from that sector of 14-

21 % associated with the policy in the electricity sector, depending on assumptions made regarding 

the exercise of market power by electricity generating firms. Again, both the available econometric 

and simulation model evidence suggests that coal demand is likely to respond to changes in prices 

that would be induced by a carbon price. 

8 National Energy Board, 2017. Canada's Energy Future 2017. 
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DIRECT EVIDENCE FROM EXISTING CARBON PRICES 

Introduction 

Since the early 1990s, jurisdictions around the world have begun using carbon pricing as a policy 

instrument designed to reduce carbon dioxide and other greenhouse gas emissions. Carbon pricing 

since has expanded beyond initial applications in Northern Europe to jurisdictions around the world 

(see Figure 4). Currently, carbon prices cover around 14% of worldwide greenhouse gas emissions 

(see Figure 5), with that proportion expected to rise to almost 20% in the near future as China's 

emission trading system enters into force. These prior experiences with carbon pricing provide a 

basis for understanding the impact of previously implemented carbon prices on greenhouse gas 

emissions. This section provides a review of the literature on the effect of these international carbon 

pricing regimes on environmental performance. In line with the findings of the prior section, this 

section provides strong evidence that previously implemented carbon prices have reduced 

greenhouse gas emissions. 

• 
' 

' ' • Figure 4: Carbon prices implemented or scheduled for implementation worldwide. Source: World Bank Carbon 
Pricing Dashboard (https://carbonpricingdashboard.worldbank.org/) 
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Figure 5: Proportion of total worldwide greenhouse gas emissions covered by carbon prices worldwide. Source: 
World Bank Carbon Pricing Dashboard (https://carbonpricingdashboard.worldbank.org/) 

Evidence from the European Emission Trading System 

The European Emissions Trading System (EU-ETS) was initiated in phases starting in 2005 and 

remains the largest carbon pricing policy implemented worldwide (measured by emission coverage 

or by permit value).9 It requires large industrial emitters and power generators to hold allowances 

equivalent to their level of greenhouse gas emissions. As of 2014, about 13,500 of these entities 

were directly regulated (i.e., required to remit allowances to cover their emissions) under the EU

ETS (Ellerman et al., 2016). The EU-ETS does not impose a carbon price directly on smaller 

emitters, such as the personal transport, residential, or commercial sectors. The EU-ETS was 

implemented in phases, with Phase 1, a pilot, running from 2005-2007, Phase 2 running from 2008-

2012, and Phase 3 starting in 2013. Allowance prices were generally low in Phase 1 because the 

emission cap was non-binding. Moreover, allowances could not be saved from Phase 1 to be used 

in Phase 2. Allowance prices at the start of Phase 2 were higher (15 to 30 euros per tonne) but fell 

9 Ellerman et al. (2016) provide an overview of the structure and implementation of the EU-ETS. 
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towards the end of Phase 2 as evidence emerged that there was an excess of Phase 2 allowances in 

the market. Allowance prices at the start of Phase 3 have been relatively low (0 to 10 euros per 

tonne) although prices have recently increased as regulators have sought to remove excess permits 

from the market. As a result of these price dynamics, the largest impact of the EU-ETS on emissions 

is likely to have occurred during the start of Phase 2 of the program. The evidence below supports 

this presumption, finding that regulated installations cut emissions substantially in response to 

carbon prices in Phase 2 of the EU-ETS. 

A number of studies have attempted to measure the impact of the EU-ETS on emissions abatement 

by regulated installations. There are many challenges confronting this research, as there are a large 

number of factors that affect firm or plant behaviour, and it is not straightforward to distinguish 

between changes in behaviour caused by the EU-ETS and changes caused by other factors. Existing 

studies compare plants or firms regulated under the EU-ETS with comparison plants or firms that 

are not directly regulated by the EU-ETS, controlling where possible for other drivers of emissions. 

There are two underlying assumptions required for this to be a meaningful comparison (Martin et 

al., 2016). First, the control firms or plants must be chosen such that their realized outcomes 

represent a good counterfactual for the outcomes of regulated plants, had the latter not been 

regulated. This assumption cannot be tested, but researchers have made efforts to carefully match 

regulated plants with good control groups from the pool of unregulated plants, as described below. 

Second, for the control group to be a suitable control, it must not be itself affected by the EU-ETS. 

This assumption is likely violated in the case of the EU-ETS, which, because it covers electric 

power generators, likely causes impacts on electricity prices which affect both regulated and 

· unregulated entities. Studies of the EU-ETS therefore estimate the direct impact of the EU-ETS on 

emissions, rather than the indirect effect, which includes its effect on emissions via its effect on 

electricity prices. As a result, any estimated effects of the EU-ETS on energy consumption or 

emissions are likely to reflect a lower bound of its actual total effect. 

Petrick and Wagner (2014) use microdata on all German manufacturing plants with more than 20 

employees (approximately 50,000 plants). They follow the plants from 1995 until 2010, which 

covers the period prior to EU-ETS implementation as well as the first and (a portion of the) second 

phases of the EU-ETS. There are about 1,900 EU-ETS installations in Germany, and so Petrick 
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and Wagner (2014) use their data to follow the emissions of these plants in comparison to a group 

of matched plants that they select for their comparability to the EU-ETS plants from the full 

microdata. 10 Their main analysis, which uses a difference-in-difference regression with the 

matched control group, finds that the EU-ETS had little impact on regulated manufacturing plant 

emissions during the Phase 1 pilot from 2005-2007, but had a substantial impact on regulated plant 

emissions during Phase 2, when permit prices were higher. In particular, Petrick and Wagner (2014) 

find that regulated plants reduced greenhouse gas emissions by 25 to 28 percentage points relative 

to similar non-regulated manufacturing plants during Phase 2 of the EU-ETS. Moreover, they find 

that the impact on regulated manufacturing plants results from a change in carbon intensity (i.e., 

emissions per unit of output) rather than from an effect on plant output. Their statistical results 

appear robust across different specifications, and are precisely estimated due to the high quality data 

and careful matching approach. In additional statistical analysis, Petrick and Wagner (2014) report 

that the large reduction in emissions is due substantially to switching from fossil fuels to electricity 

by regulated firms . To further probe reasons for the large impact on emission reductions, Petrick 

and Wagner (2014) conduct "double-blind" interviews with plant managers, and report that EU

ETS plants report upgrading machinery and optimizing process heat, along with other measures, in 

response to the EU-ETS. 

In a similar study, Wagner et al. (2014) evaluate the impact of the EU-ETS on emissions from 

French manufacturing plants. Their sample includes substantial plant-level data on 384 plants 

regulated under the EU-ETS as well as about 5,600 comparison plants that are unregulated under 

the EU-ETS. Like Petrick and Wagner (2014), Wagner et al. (2014) employ non-parameteric 

matching techniques to select from the pool of control plants those that provide the best 

counterfactual for the regulated plants. They estimate a small and imprecise impact of the EU-ETS 

on greenhouse gas emissions during Phase 1, but a substantial 14 to 20 percentage point reduction 

in emissions in regulated plants relative to unregulated plants in Phase 2. As with Petrick and 

10 Petrick and Wagner (2014) use a propensity score approach to choosing the plants to include in the control group, in 

which the "weight" assigned to each control plant is based on how close a match it is for a treatment plant Not all 

regulated plants are included in the analysis, because in some cases, a close match cannot be found. 
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Wagner (2014), Wagner et al. (2014) report that the reduction in greenhouse gas emissions derives 

primarily from a reduction in greenhouse gas intensity (and not from reductions in plant output). 

Two other studies undertake a similar approach, using data from Norwegian and Lituanian 

manufacturing plants. Jaraite and Di Maria (2016) evaluate the impact of the EU-ETS on Lituanian 

manufacturing plants using a non-parameteric matching approach very similar to the above studies. 

They find that in Phase 1 of the EU-ETS, there was no evidence of emissions reductions by 

regulated Lituanian plants. They note that permit prices in Phase 1 were very low, and that 

Lituanian installations were granted more allowances than required for compliance, so they view 

these results as unsurprising. They do report some evidence that the C02e intensity of regulated 

manufacuting plants falls faster than for non-regulated plants. Unfortunately, they do not have data 

on Phase 2 of the EU-ETS, when allowance prices were higher, so are not able to determine how 

manufacturing plants reacted to this more stringent policy environment. Klemetsen et al. (2016) 

study how the EU-ETS affected emissions in Norwegian plants, again using a matching strategy to 

compare regulated plants to a suitable control group of non-regulated plants. "They find that 

greenhouse gas emissions in plants regulated under the EU-ETS fell by 33 to 36 percent relative to 

non regulated plants during Phase 2 of the EU-ETS, and by 13 to 15 percent during Phase 3 of the 

EU-ETS. As with prior studies, Klemestern et al. (2016) report that the change in emissions derives 

from changes in emissions intensity, rather than from changes in plant output. Unfortunately, due 

to the relatively small data set, the estimates are imprecise. 

Dechezlepretre et al. (2018) use plant-level emissions data from France, the Netherlands, Norway, 

and the United Kingdom to evaluate the extent to which the EU-ETS has impacted plant-level 

carbon emissions. They use a restrictive matching approach, by comparing regulated plants with 

other plants in the same sector and country that are just slightly too small to have been included in 

the EU-ETS. They report an average reduction by regulated plants over Phases 1 and 2 of 10 to 

14%, with the impact larger in Phase 2 of the EU-ETS than in Phase 1. By 2012, they report that 

EU-ETS plants have emissions that are about 25% lower than otherwise comparable unregulated 

plants. 
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The prior results point towards a robust finding across countries that the EU-ETS had little impact 

on plant level emissions in Phase 1, but appears to have had a substantial impact on emissions in 

Phase 2. The outcome for Phase 1 is unsurprising, since allowance prices in that Phase were low 

because of over-allocation by governments and because there was no ability to bank allowances for 

later use (which would have given the allowances more value). At the beginning of Phase 2, 

allowances prices were relatively high, and the evidence from the studies above is that these prices 

were enough to encourage a substantial amount of emission reduction---on the order of 10 to 30 

percent, depending on the study---by covered plants. Where evidence is available, it shows that 

these reductions in greenhouse gas emissions result from improvements in greenhouse gas intensity 

rather than from reductions in plant output. 

Figure 6 summarizes empirical estimates from the studies described above on the impact of the EU

ETS on the emissions of regulated manufacturing plants. Each study produced more than one 

estimate of the impact of the EU-ETS, with estimates varying depending on which plants are 

included in the sample, which controls are used, and other variables. Individual estimates are shown 

in the figure, grouped by study. From the figure it is clear that while there is uncertainty about the 

exact magnitude of greenhouse gas reductions attributable to the EU-ETS, all the available evidence 

points towards the finding that the EU-ETS (in Phase 2) was successful in reducing emissions from 

regulated plants. 

20 

1109



en 
1-
w 

Dechezlepretre et al. (2018) Klemetsen et al. (2017) Petrick and Wagner (2014) Wagner et al. (2014) 

:::) 0% +------------! 1-----1-----+--~ 1-----------! 1----------:=----1 
w 
0 
N 
Q) 

"' ro 
ff. -10% 
>
.0 
"O 
Q) 

"' ::J 
ro 
~ -20% 
c 
0 ·c;; 
"' .E 
Q) 

c -30% 
ro 
Ci.. 
"O 
Q) 

-ro 
:; 
Cl 
~ -40% 

.!:: 
Q) 
Cl 
c 
ro 
.I::: 

(_) -50% 

- - -r-

II 
I rr--_c-C -- c 

--

Figure 6: Empirical estimates of the impact of the European Union Emission Trading System on plant- or firm
Ievel C02 or greenhouse gas emissions 

Notes: Each point (along the x-axis) reflects an estimate of the effect of the EU-ETS on carbon dioxide or total greenhouse gas 
emissions emitted by manufacturing plants or by manufacturing firms, based on estimated parameters from models in each of the 
papers. In each case, I restrict the estimates to those reflecting Phase II of the EU-ETS, when the permit price was between about 
I 0-30 euros/tC02. The error bars around each point reflect the 95% confidence intervals. Note that the confidence interval for 
Dechelepretre et al. (2018) estimates is estimated from a graphical summary. 

Evidence from other carbon levies 

In addition to the EU-ETS, there exist a number of instances where carbon prices have been used 

with the aim of reducing greenhouse gas emissions. In cases where ex post evaluations of these 

policies have been conducted, they can also help to inform the likely behavioural response to future 

carbon price implementation. 

Although there are relatively few ex post analyses of market-based carbon prices outside of the EU

ETS, those that do exist provide additional evidence about the likely impact of carbon prices on 
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emissions. In each of the cases reviewed below, analysis of greenhouse gas emissions data from 

before and after policy implementation show that jurisdictions with a carbon price reduced 

emissions more substantially than comparable jurisdictions without a carbon price. 

UK Climate Change Levy 

The UK Climate Change Levy is a levy on greenhouse gas emissions emitted by manufacturing 

plants. Unusually, the rate varied by fuel type, and was set at between £16-32/tCOze depending on 

the type of fuel (these levies add about 15% to a typical plant energy costs). It was implemented in 

conjunction with a set of voluntary agreements (called climate change agreements or CCAs) under 

which plants set targets for future energy consumption or carbon dioxide emissions in exchange for 

obtaining substantial reductions in the climate change levy. Martin et al. (2014) use these features 

of the policy in order to conduct an empirical evaluation of the policy's impact on the environmental 

and economic performance of plants. Their basic approach is a difference-in-difference comparison 

between plants that obtain a CCA (and thus face a reduced levy rate) and plants that do not. 

Importantly, they recognize the potential for plants to self-select into CCAs, and use an appropriate 

strategy (instrumental variables) to address this potential source of bias. Martin et al. (2014) use 

longitudinal micro-data on manufacturing plant output and performance to conduct their empirical 

investigation. They find that the Climate Change Levy caused a reduction in energy intensity of 

around 18-20% and a reduction in carbon dioxide emissions from regulated plants by 8.4-22.6%. 

US Regional Greenhouse Gas Initiative 

The US Regional Greenhouse Gas Initiative (RGGI) was introduced in 2009 by a consortium of 10 

Northeastern US states. It aims to reduce greenhouse gas emissions from the electricity generation 

sector through the imposition of a cap and trade system. Emissions from the power sector in RGGI 

states have indeed fallen substantially since 2009, both in absolute terms and relative to other US 

states. However, attributing the change to the RGGI program is complicated, since many factors 

have impacted electricity generation choices in the US over this period, including the "great" 

recession and substantial reductions in natural gas prices. Murray and Maniloff (2015) use a 

statistical approach to determine the degree to which the RGGI program contributed to reductions 

in greenhouse gas emissions from RGGI states. They compare greenhouse gas emissions in RGGI 

states to those in other states, before and after the RGGI program was put in place, using annual 
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state-level data. They control for fuel prices, weather, employment, and population, as well as state 

fixed effects and time effects. They find that the RGGI program reduced greenhouse gas emissions 

by about 0.6 tC02e/person (they note that for one state in their sample, this was about a 16% 

reduction in emissions). 

Sweden carbon tax 

Sweden was one of the first countries in the world to implement a carbon tax in 1991. When 

introduced, it was set at a level of US$32/tC02, and the tax level has been since increased over time 

to US$132/tC02. Andersson (2017) conducts an empirical investigation of the impact of the tax on 

C02 emissions from the Swedish transport sector, using both a difference-in-difference approach 

as well as a synthetic control approach. In each case, the empirical analysis is conducted by 

comparing C02 emissions from the Swedish transport sector to emissions from the transport sectors 

of other comparable countries, both before and after the imposition of the Swedish emissions tax. 

The empirical estimates suggest that the C02 tax caused a reduction in C02 emissions between 8.1-

10.9% on average. Importantly, Andersson (2017) reports that the impact of the carbon tax on 

emissions is much larger (about three times larger) than would be expected based on the price 

change of fuels alone. This effect is consistent with other literature (e.g., Rivers and Schaufele, 

2015; Antweiler and Gulati, 2016). 

Evidence from British Columbia's carbon tax 

In 2008, British Columbia became one of the first jurisdictions in North America to implement a 

broad-based levy on carbon dioxide emissions at a substantial level (Murray and Rivers, 2015). The 

British Columbia carbon tax was set at $10/tC02e in July 2008, and increased in $5/tC02e 

increments to $30/tC02e by July 2012. In April 2018, it was again increased by $5/tC02e, and is 

scheduled to increase to $50/tC02e by 2021. The British Columbia carbon tax was originally 

implemented in a revenue-netural manner, with revenue from the tax being rebated via personal and 

corporate income tax cuts as well as direct rebates to households. 

Murray and Rivers (2015) review the impact of the British Columbia policy on a number of key 

outcomes, including greenhouse gas emissions, economic output and competitiveness, public 

support for the policy, and household distributional incidence. Although they do not conduct 
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primary research on the impact of the tax on greenhouse gas emisions, they synthesize findings 

from prior literature (some of which is reviewed separately below) and report that the British 

Columbia carbon tax reduced greenhouse gas emissions in British Columbia by between 5 and 15 

percent relative to a no-tax counterfactual. 

Several ex post studies have been conducted to assess the degree to which the implemented carbon 

tax has affected fuel consumption, purchasing behaviours, and greenhouse gas emissions. Elgie 

and McClay (2013) examine trends in petroleum fuel consumption in British Columbia following 

the introduction of the tax. They compare changes in fuel consumption in British Columbia after 

the tax is in place compared to a base year immediately prior to the tax's introduction, and also 

compare to the rest of Canada. They find that fuel consumption per capita in British Columbia 

declined by 17.4% between 2008 and 2012, while consumption in the rest of Canada increased by 

1.5%. They also show that British Columbia and the rest of Canada followed similar trends in fuel 

consumption prior to the introduction of the carbon tax, suggesting a causal impact. Finally, they 

compare trends in the consumption of fuels covered by the carbon tax with those not covered by the 

carbon tax (aviation fuels), and show that while British Columbia experienced a much more rapid 

decline in per capita consumption for fuels covered by the carbon tax, the pattern does not hold for 

fuels not covered by the carbon tax (aviation fuel consumption, which is not affected by the tax, 

followed similar trends in British Columbia and the rest of Canada) again suggesting a causal impact 

of the tax on fuel consumption. 

Rivers and Schaufele (2015) estimate the impact of the British Columbia carbon tax on gasoline 

consumption. They use monthly panel data from all provinces in Canada, spanning the period 

before and after the introduction of the carbon tax in British Columbia. They statistically control 

for a number of other factors that could impact gasoline consumption, including gasoline prices, 

income, employment, and other business-cycle variables. They find. that the carbon tax caused a 

significant reduction in gasoline consumption in British Columbia. In their preferred specification, 

they find that a 1 c/L increase in gasoline price due to the carbon tax causes a 1.2% reduction in 

gasoline consumption. The $30/tCOz carbon tax, which results in a 6.7c/L increase in gasoline 

prices, is therefore estimated to reduce gasoline consumption by 8.1 %. Notably, Rivers and 

Schaufele (2015) find that British Columbia's carbon tax causes a much larger (three times as large) 
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impact on gasoline consumption than an equivalent change in gasoline prices for other reasons (for 

example, due to changes in the price of crude oil). They hypothesize that the large response to the 

British Columbia carbon tax is due to the salience of the tax: it was widely reported in the media 

such that there was consumer awareness of the price change, unlike for other gasoline price changes. 

Antweiler and Gulati (2016), Lawley and Thivierge (2018), and Erutku and Hildebrandt (2018) also 

examine the impact of the British Columbia carbon tax on gasoline consumption. Like Rivers and 

Schaufele (2015), Antweiler and Gulati (2016) use monthly-level data on gasoline sales from all 

Canadian provinces to estimate the impact of the tax on gasoline demand. They extend the data set 

using more recent data, and also account for the potential impact of the BC carbon tax on cross

border gasoline shopping. Like Rivers and Schaufele (2015), they find that the carbon tax had a 

substantial impact on gasoline demand; in their preferred model, they find that a 1 % increase in 

gasoline prices due to a carbon (or other) tax causes a 1.3% reduction in gasoline consumption. 

They use this estimated coefficient to simulate the impact of a $30/tC02e tax, and find that this level 

of tax would be expected to reduce gasoline consumption by 7 .1 %. They hypothesize that the large 

impact of the tax relative to other price changes is due to its permanence: consumers may be more 

willing to undertake long-term changes in behaviour or make investments in response to the tax 

than a usual gasoline price change, which may quickly be reversed. In addition to studying the 

impact on gasoline sales, Antweiler and Gulati (2016) empirically estimate the impact of the carbon 

tax on vehicle fleet fuel economy, by exploiting detailed vehicle sales data from BC and other 

provinces. They find that the BC carbon tax caused an increase in market share for fuel efficient 

vehicles and a decline in less fuel efficient vehicles, corresponding to an overall improvement in 

fleet fuel efficiency of between 0.1-0.4L/100km (about 4% improvement in new vehicle fuel 

economy, in their preferred specification). 

Lawley and Thivierge (2018) use household-level data from multiple waves of a large household 

expenditure survey (the Canadian Survey of Household Spending, SHS) to determine the impact of 

the carbon tax on household gasoline consumption. Because they use an extremely detailed 

household survey, they are able to control for a large number of household-level variables that could 

confound the estimate of the carbon tax on gasoline consumption. They use the data to compare 

household expenditures on gasoline in British Columbia before and after the tax, and in British 
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Columbia compared to other provinces. Their empirical estimates suggest that the $30/tCOze tax 

caused a 10.6% reduction in gasoline consumption. Similar to Rivers and Schaufele (2015) and 

Antweiler and Gulati (2016), they find that the carbon tax caused a much more substantial (about 

three times as large) reduction in gasoline consumption as would be expected from a change in 

gasoline prices from another source. Using the detailed household data, Lawley and Thivierge 

(2018) are able to examine heterogeneous impacts of the carbon tax across different regions in the 

province. They find that the tax caused the largest reduction in gasoline consumption in Vancouver, 

followed by other smaller cities in British Columbia. They find that the tax had little measurable 

impact on gasoline consumption in rural areas of the province. Lawley and Thivierge (2018) also 

conduct an analysis to determine how potential cross-border shopping for gasoline could impact 

these estimates. This analysis suggests that some of the impact of the carbon tax may have been to 

induce additional cross-border shopping, but the overall conclusions of the analysis are essentially 

unchanged when allowing for cross-border shopping (i.e., the effect of cross-border shopping on 

British Columbia gasoline sales is small). A similar conclusion on this point was reached by 

Antweiler and Gulati (2016). 

Erutku and Hildebrand (2018) revisit the analysis of Rivers and Schaufele (2015) by using more 

recent data, as well as by introducing an additional control in the Rivers and Schaufele (2015) 

analysis to address potentially divergent patterns in gasoline consumption between British 

Columbia and the rest of Canada prior to the implementation of the carbon tax. Their analysis 

yields similar outcomes as the Rivers and Schaufele (2015) analysis. However, in the estimation 

with the extended data, the estimate of the effect of the carbon tax is less precise (although it remains 

very close to the estimate from the studies listed above). Their preferred specification suggests that 

the $30/tCOze tax caused a 7.9% reduction in gasoline consumption. The other estimates presented 

suggest a larger impact. Again, this study suggests a more substantial response to carbon taxes than 

other components of gasoline price. 

Figure 7 summarizes empirical estimates of the impact of the British Columbia carbon tax on 

gasoline consumption from the key studies outlined above. The figure contains multiple estimates 

of the impact of a carbon tax on gasoline consumption derived from each study. The multiple 

estimates relate to differences in econometric methodology, differences in the data selected for 
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inclusion, and differences in statistical controls employed. In each study, I highlight in black the 

preferred estimate (in cases where the authors do not explicitly state their preferred estimate, I pick 

the estimate that appears to be the preferred estimate based on the text). Each empirical estimate 

also contains a 95% confidence interval. Although there are some differences between the estimates 

between and within papers, the preferred estimates conform closely to one another, and suggest that 

the BC carbon tax caused roughly an 8-10% reduction in gasoline consumption within the province. 

Because greenhouse gas emissions are released when gasoline is burned, these results also suggest 

a commensurate reduction in greenhouse gas emissions associated with gasoline combustion. 

Antweiler and Gulati (2016) Erutku and Hildebrand (2018) Lawley and Thivierge (2018) Rivers and Schaufele (2015) 
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Figure 7: Empirical estimates of the impact of the British Columbia carbon tax on gasoline consumption 

Notes: Each point (on the x-axis) reflects an estimate of the effect of a $30/tC02e carbon tax on gasoline consumption, calculated 
based on estimated parameters from models in each of the papers. Preferred models (indicated by authors of each paper) are indicated 
by black points and lines. In each case a $30/tC02e carbon tax is assumed to increase gasoline price by 6.67c/L. Where necessary, 
the net gasoline price (exclusive of carbon tax) is assumed to be $1 .00/L. The error bars around each point reflect the 95% confidence 
intervals. 
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While the above studies focused on gasoline consumption, there are a few studies focused on the 

impact of the British Columbia carbon tax on other fuels. Bernard and Kichian (2017) estimate the 

impact of the British Columbia tax on diesel sales. They use a time-series approach, and estimate 

an error correction model as well as a dynamic ordinary least squares model. They find that the 

long-run price elasticity of diesel demand in the province is -0.52. Using the error correction model, 

they find that the carbon tax causes an additional short-run impact on diesel consumption, in 

addition to the long-run impact. Combining these two components, they estimate that the British 

Columbia carbon tax caused a short-run reduction in diesel demand (and associated greenhouse gas 

emissions) of about 7%, and a long-run reduction of about 3.5%. 

Finally, Xiang and Lawley (2018) examine the impact of the carbon tax on residential natural gas 

consumption. Using both a synthetic control approach as well as a difference-in-difference 

approach combined with monthly state- and province-level panel data, Xiang and Lawley (2018) 

find that the carbon tax in British Columbia caused households to reduce natural gas consumption 

by between 6.9 and 10.l percent. Their panel data approach is able to control for weather as well 

as a number of other potential determinants of natural gas demand, and both traditional panel data 

as well as synthetic control approaches deliver similar estimates of the effect of the carbon tax on 

natural gas demand. As is the case for studies of gasoline demand described above, Xiang and 

Lawley (2018) find that consumers reduced natural gas consumption much more in response to the 

carbon tax compared to their response to an equivalent increase in natural gas price for other 

reasons. 
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IMPACTS OF CARBON PRICING ON INNOVATION 

In addition to the more immediate impact of a carbon price on behavior of individuals and plants, 

it is also important to consider the potential impact of a carbon price on the development and 

diffusion of new technologies. Because the availability and cost of greenhouse gas mitigation 

technologies is so critical in influencing the degree of emission reduction that will be pursued, 

economists consider that the effects of environmental policies on innovation of new technologies 

may, in the long run, be one of the most important determinants of the effect of environmental 

policies (Jaffe, Newell, and Stavins, 2003). 

This section briefly reviews the empirical evidence on the effects of carbon pricing on innovations 

in energy saving and low-carbon technology. As in the prior section, both indirect and direct 

evidence is relevant. Indirect evidence shows that in the past, when energy prices have increased, 

firms have responded by producing more energy-saving innovations such as fuel efficient cars and 

heat pumps, as well as producing more alternative energy technology innovations.11 Direct 

evidence based on existing carbon prices shows that firms regulated by a carbon price produce more 

low-carbon innovations than similar unregulated firms. While the empirical evidence is relatively 

thin, the combined evidence offers strong support that increases in energy prices, possibly 

resulting from a carbon price, increase innovation in low-carbon and energy efficient 

technologies. 

Economic theory provides support for the notion that carbon pricing is likely to drive innovation in 

clean energy technologies. The "induced innovation hypothesis" reflects the idea that profit

seeking firms will respond to changes in relative prices by investing in innovation to economize on 

costly inputs (Hicks, 1932). According to this theory, carbon pricing, which increases the cost of 

emitting greenhouse gases, should be expected to provide incentives for firms to innovate to find 

11 While most evidence in the prior section focused on manufacturing plants, evidence in this section focuses in 

particular on firms (which may own no, one, or multiple plants). This difference exists because emissions are tracked 

at the plant level, whereas innovations (and patenting of innovations) occurs at the firm level. 
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technologies that reduce these emissions (Popp, Newell, and Jaffe, 2010; Milliman and Prince, 

1989). 

While the theory on induced innovation provides clear predictions, empirical tests of the induced 

innovation theory in the context of carbon pricing are fairly limited. For one, this is a result of 

limited data with which to test.the theory. Measuring innovation - unlike, for example, measuring 

energy consumption - is not straightforward. Recent empirical work in this area typically uses 

patent counts as a proxy for innovation. Patents, however, can vary substantially in quality, such 

that the value of an additional patent is not always clear. Moreover, the link between patents and 

their application in reducing greenhouse gas emissions is likewise not always clear. Another reason 

that empirical studies lag behind the theory is because of conceptual difficulties in extending the 

theory to real-world practice. For example, while theory suggests that higher energy prices will 

increase innovation in energy efficient technologies, it is not always clear which energy prices are 

relevant (expected future prices? Contemporaneous prices? Recent historical prices?). Moreover, 

innovators can work in one region (and register patents there) in response to energy prices in another 

region, expecting to market their new technology there. This makes finding suitable "control units" 

for empirically testing the induced innovation theory challenging. 

Despite these difficulties, there have been empirical advances in testing the induced innovation 

theory in the context of energy and carbon pricing. Newell, Jaffe, and Stavins (1999) examined 

innovation in household appliances (air conditioners and gas heaters) in response to changes in 

energy prices. They show that innovation occurs autonomously (that is, with the passage of time) 

as well as due to energy efficiency regulations, but significant amounts of innovation are also due 

to changes in energy prices. They show that if energy prices had remained at their (low) 1973 levels 

rather than following their historical path, the energy efficiency of air conditioners and gas heaters 

offered for sale in the US would have been one quarter to one half lower than it actually was. This 

paper was one of the first that provided clear empirical evidence that policies such as a carbon price 

would likely result in increases in innovation in energy efficient technologies. 

Popp (2002) takes a similar approach to testing whether higher energy prices encourage innovation 

in energy-saving technologies. Popp measures innovation using patent counts, and weights patent 
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counts by the number of citations they receive as a measure of patent quality. He focuses on 11 

different patent technology groups, encompassing both energy supply patents (for example, patents 

for solar energy production) as well as energy demand patents (for example, electric heat pump 

patents). Using this approach, Popp finds that higher energy prices cause more patenting activity 

in this group of energy technologies. Specifically, a ten percent increase in energy prices is 

determined to increase energy-related patents by 3.5% over the long run. Again, this study provides 

indirect evidence that a carbon price, which increases energy prices, is likely to result in clean 

energy innovations. 

Aghion et al. (2016) follow this line of research and test the effect of energy prices on innovation 

in the automobile industry. They leverage the fact that different automobile manufacturers are 
' 

exposed to different automobile markets in differing degrees. For example, General Motors sells a 

large share of its vehicles in the US market, while Toyota sells a large share of its vehicles in the 

Japanese market. General Motors would therefore be expected to respond especially strongly to an 

increase in US gasoline prices, whereas Toyota would respond most to a change in Japanese fuel 

prices. Following this logic, Aghion et al. (2016) construct a weighted fuel price associated with 

each automobile manufacturing firm, based on their exposure to all vehicle markets worldwide. 

They then relate this measure to the patenting activity by each firm, focusing on energy-conserving 

patents. They find that increases in the fuel prices faced by a firm cause an increase in energy 

efficient patenting activity, by a roughly proportional amount - that is, a 10% increase in fuel prices 

faced by a firm causes a roughly 10% increase in "green" patents obtained by the firm. They use 

the results of their empirical analysis to consider what level of fuel price increase would be required 

for "green" vehicles (electric, fuel cell, and hybrid vehicles, for example) to overtake standard 

vehicles. They find that any fuel price increase would increase the knowledge stock for clean 

vehicles, but that for clean vehicles to overtake standard vehicles would require a substantial and 

sustained increase in energy prices. For example, they find that a 30% increase in fuel prices would 

cause clean vehicles to overtake standard vehicles over a period of roughly 18 years. 

All of the above studies provide indirect evidence on the impact of a carbon price on innovation, 

by estimating the relationship between past changes in energy prices and a measure of innovation. 

In contrast, Cale! and Dechezlepretre (2016) stands out because it provides direct evidence on how 
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an existing carbon pricing regime affects innovation. This study evaluates how the EU-ETS has 

affected low-carbon innovation in regulated firms. The EU-ETS uses a size threshold to determine 

whether particular installations are regulated (and thus face a carbon price). Cale] and 

Dechezlepretre (2016) compare a group of firms with installations just above the inclusion threshold 

with similar firms that own installations just below the inclusion threshold to determine how the 

EU-ETS impacts firm-level innovation. They compare patenting activity in the two sets of firms, 

focusing both on overall patenting activity, as well as low-carbon patents. They find that the EU

ETS led to roughly a 36% increase in low-carbon patenting activity in regulated firms. In a similar 

study, Cal el (2018) compares low-carbon patenting by UK firms with at least one installation 

covered by the EU-ETS with similar firms without any such coverage, and finds the EU-ETS caused 

roughtly a 25% increase in low-carbon patenting activity among regulated firms. 

Overall, while the empirical research on the impact of energy and carbon prices on low-carbon 

innovation is relatively small, the findings in the literature strongly point towards the conclusion 

that firms respond to increases in energy and carbon prices with innovations in low-carbon and 

energy savings technologies. These innovations constitute an important long-run impact of carbon 

prices on the environment. 
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CONCLUSION 

The objective of this report is to provide evidence on the likely impact of a carbon price on 

greenhouse gas emissions. To do this, I provide indirect evidence, based on how consumers have 

responded in the past to changes in fuel prices, and also provide direct evidence, based on how 

greenhouse gas emitters have responded in the past to the imposition of carbon prices. In both 

cases, the evidence suggests that the imposition of a carbon price would lead to reductions in 

greenhouse gas emissions. Moreover, the evidence that tests the induced innovation hypothesis 

finds that high carbon prices help to drive low-carbon innovation. While there is uncertainty in the 

results of any given scientific study, the strong convergence of evidence from multiple contexts, 

methodological approaches, and regions provides clear evidence that imposing a carbon price would 

cause reductions in greenhouse gas emissions and increases in low-carbon innovation. 
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Introduction 

The objective of this report is to explain whether and how distributing proceeds raised from a carbon 

price back to households using a "climate action incentive rebate" changes the incentives for 

households to reduce greenhouse gas emissions. The adoption of this type of policy approach is 

relatively new, and so there does not exist a body of empirical evidence available to study exactly how 

households have responded in the past to a carbon price in conjunction with household carbon 

dividends. Instead, this report relies principally on standard microeconomic theory in order to provide 

insight into this question. Microeconomic theory is conclusive on this point: for an average household, 

there is no reason to believe that receiving a climate action incentive rebate will undermine incentives 

to reduce emissions. The report outlines the assumptions necessary for this theoretical prediction to 

hold, which are the standard assumptions that underlie the economic theory of consumer behaviour. In 

general, these assumptions are minor with respect to the case at hand. However, the report also notes 

which assumptions are less likely to hold, and explores the associated consequences. 

Although the microeconomic theory is not complicated, the style of analysis used in this report may not 

be familiar to those without training in economics. As a result the report begins with a simple example 

that serves to illustrate the basic insight of the theoretical model in an informal setting. 
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Informal analysis of carbon pricing and climate action incentive rebates 

Since all of us have experience as consumers, perhaps the most straightforward way to understand the 

impact of the carbon price and associated climate action incentive rebates is through a simple example. 

The imposition of the carbon price increases the price of carbon-emitting goods, such as gasoline, 

natural gas, and coal. 1 This increase in price provides an incentive for consumers to reduce their 

consumption of these emission-producing products, since by reducing their consumption of these 

products, consumers can reduce the amount of carbon levy they have to pay. 

The climate action incentive rebate increases the income available to the consumer. Importantly, 

although for a province the amount of money rebated back to consumers is directly related to the total 

proceeds from the carbon price, for an individual there is no relation between the two. More precisely, 

a family or individual cannot influence the amount of carbon rebates it receives. Because of this, carbon 

rebates do not directly impact the incentive to reduce emissions. 

For a concrete example, consider an individual who needs to decide how to commute to work. The 

individual travels lOkm each way, and has a vehicle that uses 10 litres of gasoline per 100 km of travel. 

Assuming a gasoline price of $1.00/L and 250 work days per year, the individual expects to spend $500 

per year in gasoline for commuting (in addition to other costs associated with driving to work, such as 

vehicle maintenance and parking). As an alternative, the individual can choose to take transit to work. 

Taking transit requires purchasing a transit pass, but also possibly imposes costs related to the 

inconvenience of transit (additional commuting time, less flexibility, etc.).2 

Now consider the introduction of a carbon levy, which reaches $50/tC02 in 2022. This implies an 

increase in the price of gasoline of ll.6c/L by 2022, resulting in an increase in annual commuting costs 

by vehicle of $58 (i.e., gasoline costs for commuting increase from $500 to $558). 

To determine how to travel to work, the individual may tally up the costs of the various options, and 

pick the one with the cheapest overall cost (including the potential costs associated with non-financial 

characteristics, such as inconvenience). Consider three types of individuals, as illustrated in Figure 1. 

Although individuals differ in many ways, for illustrative purposes, the figure considers individuals that 

differ in the inconvenience of transit, perhaps because some live closer to transit stations than others. 

Panel A illustrates an individual for whom the inconvenience cost of transit is high. For this individual, 

the overall cost of transit is larger than for commuting by vehicle, even with the proposed carbon levy in 

place. This individual chooses to drive to work both before and after the carbon levy is applied (i.e., the 

levy has no effect on this consumer's commuting behaviour). For this individual, the carbon levy 

imposes a cost of $58. 

Panel B illustrates an individual for whom the inconvenience cost of transit is low. For this individual, 

the overall cost of commuting by transit is lower than the cost of commuting by vehicle, such that the 

individual takes transit even without the levy. Again the levy has no impact on this individual's 

1 The carbon price is also likely to increase the price of other goods consumers purchase, to the extent that these 
goods require the use of fossil fuels in their production. 
2 For some individuals, transit may be more convenient that driving in a private vehicle, in which case the 
"inconvenience cost" would be negative. 
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commuting behaviour. For this individual, who does not directly consume gasoline for commuting, the 

levy has no direct cost. 

Panel C illustrates an individual for whom the inconvenience cost of transit is moderate. When there is 

no levy on gasoline, this individual commutes by vehicle, since that mode offers the lowest overall costs. 

However, when the gasoline levy is in place, this individual decides to commute by transit, since with the 

levy in place that mode of commuting is least costly. For this individual, the carbon levy causes a 

reduction in gasoline consumption (and associated emissions). For this individual, the carbon levy 

imposes a cost, but the magnitude of the cost is less than $58. 3 
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Figure 1: Example of the impacts of a carbon levy on annual costs of commuting to work. 

Now consider the impacts of a rebate of carbon levy revenues to all households. Each household in the 

example receives the same rebate, no matter how the consumer decides to travel to work. No 

household can influence how much rebate it receives. Because the calculus of how an individual decides 

to commute to work in this this illustrative example does not depend on household income, the rebate 

itself does not impact commuters' behaviour. 4 Specifically, for household C, who reduces greenhouse 

gas emissions because of the levy, the rebate does not change the relative costs of the two commuting 

options, and thus does not impact the consumer's decision. 

3 The c~st must be less than $58, since the consumer has the option of continuing to commute by vehicle, a choice 
which would result in a cost of $58. Since the consumer switched to transit, the cost of switching to transit must 
be less than $58 (because it was preferred by the consumer). 
4 While large changes in income are likely to affect consumer choices, it is reasonable to assume that small changes 
in income, such as those associated with the climate action incentive rebate, do not substantially affect consumer 
choices. The following section deals more formally with consumer choices following changes in incomes. 
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The rebate does affect consumer incomes. Rather than some households suffering a reduction in 

disposable income when the carbon levy alone is applied, the rebate helps to ensure that most 

households are at least as well off after the levy and rebate combination as before. 

While this analysis is simplified and stylized, it illustrates the main mechanisms at play. In particular, the 

carbon levy affects individual incentives to reduce greenhouse gas emissions, while the rebate does not 

substantially affect these incentives. Instead, the rebate serves to ensure that consumer disposable 

income is not significantly affected by the application of the carbon levy. 

It is important to emphasize that the simple analysis above only focused on one consumer decision --

the decision of which transportation mode to choose in commuting to work. The carbon levy will affect 

other consumer and business decisions in a similar manner. For example, the carbon levy makes electric 

vehicles more attractive relative to gasoline vehicles, makes fuel efficient vehicles more attractive 

relative to fuel inefficient vehicles, makes insulating an attic roof more attractive, etc. By affecting 

decisions on all of these margins, the carbon levy causes both consumers and businesses to reduce 

emissions. 
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Formal microeconomic theory of carbon pricing and household rebates 

The question of whether rebating carbon levy revenues to households undermines the incentives to 

reduce emissions is one for which microeconomic theory is useful. In this section, I use the standard 

microeconomic model of consumer behaviour to show clear theoretical conclusions for this case: for the 

average consumer a carbon rebate does not undermine the incentive to reduce emissions that results 

from application of a carbon price. 

The standard model of consumer behaviour involves a consumer choosing between multiple goods in 

order to best satisfy her preferences and achieve her highest possible well-being.5 Preferences over 

different combinations of goods are represented by a utility function. In the real world, consumers 

purchase hundreds of different products, and each of these contributes to consumer utility, or well

being. Here, I simplify by presenting a model of consumer choice in which the household only chooses 

between two products - gasoline and other goods. For simplicity, I assume that gasoline produces 

greenhouse gas emissions, whereas consumption of other goods does not.6 

The utility function can be expressed mathematically as U = U(G, X), where U is utility, G is gasoline 

consumption, and X represents consumption of all other goods. The utility function captures the idea 

that consumption of both gasoline and other goods affects household utility (mathematically, utility is a 

function of the consumption of both gasoline and other goods). The standard model imposes several 

assumptions on the consumer utility function. First, it imposes the assumption that increases in 

consumption of gasoline or other goods increase consumer utility (consumers would rather have more 

than less of each good). Second, it imposes the assumption that each additional unit of consumption of 

a good generates less utility than the prior unit. To consider the realism of this assumption, think for 

instance about consumption of lighting. For a household with no indoor lighting at all, receiving just one 

lightbulb (and the electricity to power it) generates a large increase in well-being: it becomes possible to 

read and study in the evening, for example. Obtaining a second lightbulb still improves well-being, 

perhaps by allowing another room to be lit in the evening, or by improving the quality of light. However, 

the gain in well-being from the second lightbulb is not as great as for the first. In a modern typical North 

American house with dozens of lightbulbs, an additional lightbulb---perhaps an outdoor light---generates 

only a small increase in well-being. Increasing consumption of a good becomes less and less useful as 

the consumption of the good increases. The standard model of consumer utility imposes this 

assumption, sometimes referred to as "declining marginal utility", on the consumption of all goods. 

5 This model of consumer behaviour is taught in all courses on microeconomic theory. For a textbook presentation 
at the undergraduate level, see Mankiw, G. "Principles of economics", Harvard University Press, 2011. At the 
graduate level, see Deaton, A. and Muellbauer, J., "Economics and consumer behavior" . Cambridge University 

Press, 1980, and Mas-Colell, A., Whinston, M., and Green, J., "Microeconomic theory" . Oxford University Press, 
1995. 
6 It is important to note that a carbon levy would impact prices of all fossil fuels, not just gasoline, and also 
indirectly impact the prices of other goods (e.g., electricity generated from coal). In this report, I focus just on 
gasoline for simplicity and because of its familiarity. 
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These assumptions impose some structure on the utility function, which is visualized in Figure 2. Point A 

is depicted as the reference point---the observed consumption of gasoline and other goods over a 

particular period of time (e .g., a year) for a household or group of households. The black line going 

through point A is an "indifference curve". It is referred to this way because consumers are indifferent 

to all the points that lie along this curve (i.e., consumer utility is constant along the curve). For example, 

because point Z lies on the same indifference curve as point A, consumers are indifferent between point 

A and point Z. Reading the values off the figure, this suggests that a consumer would be willing to give 

up about 1% of other good consumption to get about 27% more gasoline consumption . 
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Figure 2: Consumer utility function . The original consumer consumption is represented by point A The thick black line is 
referred to as an "indifference curve", since consumer utility is constant along this line (consumers are indifferent to differen.t 
points along the curve). Indifference curves of higher overall utility are represented by movement towards the top-right of the 
figure (more consumption of both goods}, and indifference curves of lower overall utility are represented by movement towards 
the bottom-left of the f igure (less consumption of both goods). 

The curvature of the indifference curve reflects the assumption of declining marginal utility. For 

example, the curve shows that as the consumer gasoline consumption increases, the consumer becomes 

less and less willing to give up consumption of other goods in order to increase consumption of gasoline. 

Importantly, the curvature of the indifference curve is directly related to the willingness of the consumer 

to substitute one good for another. A highly curved indifference curve indicates that consumers are 

unwilling to substitute one good for another (i.e., demand for the good is highly "inelastic"). A more 
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linear indifference curve indicates that consumers are flexible in what they consume, and are willing to 

substitute between consuming gasoline and consuming other goods (i.e., demand for gasoline is more 

"elastic"). Alternative assumptions about the curvature of the indifference curve are visualized in Figure 

3. In the curve labelled "high substitutability", consumers show a high willingness to shift between 

consumirig gasoline and consuming other goods. In contrast, in the "low substitutability" case, 

consumers show a low willingness to substitute one good for another. 

Working through an example helps to illustrate the concept. Consider a requirement that consumers 

reduce gasoline consumption by 25%. In order to keep the consumer as happy as before the 

requirement was put in place (i.e., "indifferent" to the change), the consumer requires some 

compensation. If the consumer preferences are reflected by the thick black line, reducing gasoline 

consumption by 25% while maintaining well-being constant involves a shift from point A to point X (well

being is constant, because point A and X are on the same indifference curve). Reading off the figure, to 

keep the consumer just as happy as in the benchmark, the consumer would require being compensated 

with an increase in the consumption of other goods of about 2% in order to compensate for reducing 

gasoline consumption. However, if consumer preferences are reflected by the "high substitutability" 

curve, the consumer would only require compensation equal to about 1% of other good consumption 

(from point A to point Yin the figure). If consumer preferences are represented by the "low 

substitutability" curve, there is no amount of compensation that could be provided to the consumer to 

compensate for reducing gasoline consumption by 25% -- for this consumer, a reduction in gasoline 

consumption entails a loss in utility. 

The thick black line in Figure 3 as well as the indifference curve in other subsequent figures are 

representative of the empirical evidence about the substitutability of gasoline and other goods for 

Canadian consumers.7 

7 For the graphical exposition, I use a constant elasticity of substitution function in which the elasticity of 
substitution between gasoline and other goods is 0.5 and the benchmark share of gasoline in total expenditures is 
5%. These are both supported by the empirical evidence: see Exhibit B (Rivers, N., 2018, Empirical evidence on the 
impact of carbon pricing on the environment, Prepared for Department of Justice Canada); for households that 
consume gasoline, the share of gasoline in total expenditures is between about 3 and 5 percent on average 
according to the Canadian Survey of Household Spending. 
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Figure 3: The curvature of the indiffere nce curve indicates how willing consumers ore to substitute one good for another. 

Looking back to Figure 2, it also illustrates two other indifference curves---one in which utility is higher, 

and one in which utility is lower than at point A. Because of the assumption that additional 

consumption of each good is utility-enhancing, higher utility points are towards the top-right of the 

figure, and lower utility points are towards the bottom-left of the figure. If the consumer faced no 

constraints, she would choose to increase consumption of both goods. 

However, the consumer does face a constraint, which is that her expenditures on G and X cannot exceed 

her available budget. Denoting the available budget (for example, the consumer's disposable income} 

by M, the budget constraint can be expressed mathematically as PcG + PxX :5 M, where Pc is the price 

of gasoline and Px is the price of other goods. This expression simply states that the sum of consumer 

expenditures must be less than or equal to the available budget. 
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It is possible to visualize the consumer budget constraint, as shown in Figure 4. In the figure, the 

combinations of gasoline and other goods that are affordable to the consumer (i.e., with in her budget) 

are shown as the shaded blue area. Within the shaded blue area, the combinations of gasoline and 

other goods would not fully exhaust the consumer budget. The downward sloping blue line represents 

combinations that completely exhaust the consumer budget (along this line, total expenditures are 

exactly equal to the available budget) . The slope of the.blue line reflects the relative price of gasoline 

compared to other goods. Finally, the white area on the top-right of the figure reflects combinations of 

consumption that are not affordable to the consumer, given her budget. 
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Figure 4: Consumer budget const ra in t. 

10 

1.4 

1138



The consumer's problem involves choosing how much gasoline and other goods to consume in order to 

best satisfy her preferences, while remaining within her available budget. While it is straightforward to 

solve this problem algebraically, it is standard to illustrate the solution to the problem graphically, as in 

Figure 5. In Figure 5, indifference curves are illustrated by the curved lines.8 As above, each indifference 

curve illustrates combinations of the two inputs that leave the consumer indifferent; i.e., consumer 

utility is constant at all points along the line. Higher utility is represented by movement to the top right 

of the figure, and lower utility is represented by movement to the bottom left of the figure. That is, the 

consumer would prefer to be along the curve labelled "higher utility" , which involves higher levels of 

consumption, rather than along the curve labelled " lower utility" . The budget constraint is given by the 

downward sloping blue line and the shaded blue area beneath. The consumer's budget can cover any 

choice that falls in the blue area, with points along the blue line completely exhausting the budget. 

Given the budget constraint, the set of consumer preferences, and the set of prices facing the 

consumer, the optimal (utility-maximizing) choice for the consumer is at point A. 
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Figure 5: The consumer utility function is illustrated by the thick black line. The consumer budget constraint is dep icted by the 
downward-sloping blue line, and the choices available within the budget are given by the shaded blue area. The optimal choice 
with the initial set of prices is given by the point labelled "A ". 

8 In this example, I present the standard 11 interior solution" to the problem, which involves the consumer choosing 
positive quantities of both gasoline and other goods. I take up the issue of "corner solutions" below. 
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With this model in hand, it is now possible to consider the impact of a carbon price and household 

rebates on consumer choices. Figure 6 illustrates the impact of a change in relative prices, such as 

would be caused by a carbon price. Figure 6 does not include the climate action incentive rebate . In 

this figure, I model the impact of a 10 percent increase in the gasoline price, which is similar in 

magnitude to the federal government's carbon pricing backstop, once the carbon levy reaches $SO/tC02. 

The increase in gasoline price impacts the consumer's budget constraint, which is illustrated as a change 

in the slope of the blue line in Figure 6. With the carbon price in place, the consumer cannot afford as 

much consumption, which is reflected by the inward rotation of the consumer budget constraint. 

Absent the climate action incentive rebate, combinations of gasoline and other goods that were 

affordable under the reference prices are no longer affordable to the consumer with the carbon price in 

place. With the new prices, the consumer alters her choices to maximize utility at point C. At this point, 

the consumer is consuming both less gasoline as well as less of other goods compared to the benchmark 

equilibrium (point A), and so she is on a lower utility indifference curve than in the reference case. 
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Figure 6: Consumer choices under old (A) and new (C) prices. The curved lines represent the utility function. The downward 
sloping blue lines represent the budget constraint. The change in the gasoline price is illustrated by a change in the slope of the 
budget constrain t. Because of the increase in gasoline price, consumers can afford less consumption. 
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Economists decompose the impact of a price change into two components: an income effect and a 

substitution effect. These are illustrated in Figure 7. The substitution effect captures the substitution 

amongst the two inputs in response to a change in their relative prices, holding utility constant. The 

substitution effect is captured by the movement from point A to point Bin the figure. The income effect 

measures the change in the total level of utility that is achievable to the consumer as a result of the 

change in prices. The income effect is captured by the movement from point B to point C in the figure. 

The total impact of a price change is the sum of the substitution effect and the income effect, and is 

given by the movement from point A to point C in the figure. It is important to note that while this 

decomposition is useful for thinking about what happens to consumer choices when prices change, it is 

not meant to depict the thought process of a consumer in making consumption decisions; instead it is 

used by economists to evaluate how changes in prices affect consumer choices and consumer well

being. 
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Figure 7: Income and substitution effects of a price change. Point A is the initial equilibrium. Point C is the new equilibrium, 
fo llowing an increase in the gasoline price. The arrow between point A and point B reflects the "substitution effect" of the 
change in gasoline price, ond the arrow between point B and point C reflects the "income effect." 

At this point we can ask what would be the impact of rebating the carbon levy revenue back to 

consumers. It is important to note that a rebate increases the consumer income, but does not affect the 

price of gasoline relative to the price of other goods. In contrast, as described above, the carbon levy 

both causes consumers to substitute between gasoline and other goods as the relative prices of gasoline 
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and other goods changes, and also effectively lowers the consumer's real income (as a result of the price 

increase). Figure 8 shows the impact of a carbon levy plus rebate on consumption of gasoline and other 

goods. In this figure, it is assumed that all proceeds from the carbon levy are returned back to 

households. Further, the results in the figure correspond to an average household, who pays the same 

amount in total carbon levies as it receives in carbon rebates. 9 In a later section of the paper, I take up 

the analysis for a household who receives more in rebates than it pays in carbon levies. 

The impact of the carbon levy alone is illustrated by the arrow from A to C in Figure 8, as in the figures 

above. The impact of the rebate is illustrated by the move from C to D. The new equilibrium--with the 

carbon levy and the rebate in place--involves a lower level of gasoline consumption and a higher 

consumption of other goods relative to the benchmark. For an average consumer, the rebate does not 

undermine the incentive to reduce gasoline demand (or the demand for other carbon-intensive 

products). 

Thinking back to the decomposition in Figure 7, it is evident that the rebate reverses the "income effect" 

associated with the carbon levy, but it does not affect the 0 substitution effect" . That is, the rebate 

ensures that on average consumer income is unaffected by the imposition of the carbon levy, but the 

impact of the carbon levy on the relative prices of gasoline and other goods remains, even after the 

rebate is applied. This change in the relative prices of gasoline and other goods is what causes 

consumers to substitute between gasoline and other goods (the substitution effect in Figure 7). 

9 It is important to emphasize that although the average household pays about the same amount in carbon levies 
as it receives in carbon rebates, an individual household has no ability to manipulate the amount of carbon rebates 
it receives. 
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Figure 8: Impact of a carbon levy with rebate on consumption. The initial equilibrium is at point A. Consumer choices with a 
carbon levy ore given by point C. Consumer choices with a carbon levy and rebate are at paint D. The rebate eliminates the 
"income effect" but the "substitution effect" associated with the carbon levy remains. 

The predictions from the standard model are very clear. They show that a rebate would not eliminate 

incentives for consumers to reduce gasoline consumption that are created by the carbon levy. However, 

the clean predictions generated by the simple model of consumer behaviour are underlain by some 

assumptions, and it is important to consider the validity of these assumptions. Here, I briefly outline the 

main assumptions imposed by the theoretical model.10 

1. Consumer preferences are rational, which means they must satisfy several conditions. First, this 

assumption implies that consumer preferences are complete, which implies that consumers can 

order any two possible bundles of consumption goods (i.e., they are able to choose between 

them) . Second, it implies that consumer preferences are transitive (or consistent), which means 

that if a consumer prefers A to Band B to C, the consumer must also prefer A to C. Third, it 

implies that consumer preferences are continuous, which implies that consumer preferences 

cannot exhibit non-continuous "jumps" (i.e., the indifference curves in the above analysis are 

smooth and not discontinuous) . 

10 See Deaton, A. and Muellbauer, J., "Economics and consumer behavior". Cambridge University Press, 1980, and 
Mas-Colell, A., Whinston, M., and Green, J., "Microeconomic theory". Oxford University Press, 1995. 
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2. Consumers are not satiated. This means that consumers always prefer more of a good (in our 

model, gasoline or other goods) to less. 

3. Preferences are convex, which implies that consuming increasing amounts of a particular good is 

associated with diminishing marginal returns for a consumer. 

4. Climate action incentive rebates do not over-compensate consumers for the loss of income 

resulting from the carbon levy. 

Given these assumptions, it is clear from the above analysis that rebating carbon levy revenue back to 

households will not undermine the incentives for a typical household to reduce greenhouse gas 

emissions generated by the levy. With a carbon levy and rebate, a typical consumer will suffer no 

income loss, but will be motivated to reduce greenhouse gas emissions as the relative price of fossil 

fuels and other greenhouse gas intensive goods increases relative to non-emitting goods. 
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Consequences of possible violations of the model assumptions 

While the microeconomic theory underlying the predictions described above is very clear, it rests on 

assumptions about how consumers behave when faced with changes in prices or with changes in 

income. In this section, I focus on two of the assumptions used in developing the standard model, and 

explain the consequence of violation of these assumptions. 

1. Over-compensation of households with the climate action incentive rebate 

The theoretical analysis above is based on a "typical consumer", for whom the effective loss in income 

from the carbon levy is balanced with the gain in income from the climate action incentive rebate. It is 

important to point out that some consumers will receive more in climate action rebates than they pay in 

carbon levies and so the analysis above would need to be modified to apply to them. In this section, the 

analysis is extended to focus on households that receive more in carbon rebates than they pay in carbon 

levies. In particular, this section focuses on what happens to the between 10 and 20 percent of 

households in Canada who do not consume any gasoline.11 For these households, the climate action 

incentive rebate _will exceed the carbon levy (from gasoline) and so it is possible in theory for a carbon 

levy with rebates to generate an increase in gasoline consumption . The logic is straightforward: for a 

household with zero gasoline consumption, the carbon levy itself would have no direct effect on the 

household. However, the household would still obtain a carbon rebate, which would increase its 

income. It is possible, in theory, for this increase in income to cause the consumer to begin consuming 

gasoline, thereby increasing greenhouse gas emissions (of course, this outcome depends on the nature 

of the consumer preferences and constraints, which will be unique for each consumer). 

11 The 10 to 20 percent figure is calculated using the Survey of Household Spending Public Use Microdata Files for 
2006 to 2009. The logic in this section applies to consumers that use a below-average amount of gasoline (not just 
those with zero gasoline expenditures); the focus on households that consume zero gasoline is for expositional 
purposes. 
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Figure 9 shows the initial equilibrium for a household with zero gasoline consumption . In this figure, 

household preferences are such that at the initial price of gasoline, the household does not consume 

any gasoline, and spends all its budget on other goods. The impact of the carbon levy and associated 

climate action incentive rebate is given in Figure 10. Since the household consumes no gasoline, when 

the price of gasoline is increased as a result of the carbon levy, the household is unaffected (in Figure 10, 

the consumer remains at point A after the carbon levy is applied). In contrast, the household is eligible 

for the carbon rebate, which increases its income. This is illustrated by the outward shifting of the 

budget constraint in Figure 10. As a result of the increased income, the household may begin to 

consume some gasoline. The new equilibrium is illustrated by the point B in Figure 10, in which the 

household consumes a small amount of gasoline following the application of the levy and rebate. In 

other words, for this household, the combination of levy and rebate results in an increase in gasoline 

consumption (and associated greenhouse gas emissions). 
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Figure 9: In itial equilibrium far a household that consumes no gasoline. This situation is sometimes referred ta as a "corner 
solution." Point A reflects the initial equilibrium. 
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consumption. Th e initial equilibrium is at point A, and the equilibrium after the carbon levy and climate action rebate is at poin t 
8. 

Some evidence about the potential magnitude of this impact is given in Figure 11, which compares the 

proportion of households reporting zero total annual gasoline expenditures to household income. 

Clearly, as household income increases, there are fewer households that report not spending any money 

on gasoline in a year. The figure shows that it is possible that an increase in household income could 

induce some households that formerly did not spend any money on gasoline to begin consuming some 

gasoline. For example, consider an urban household with two workers and an income of $50,000. 

According to the data, 11.8% of all households with an income at this level did not consume any gasoline 

at all. The rebate will cause an increase in the income for this group of households. Consider a rebate 

of $500 for these households. According to the data in Figure 11, this addition.al income may lead to the 

number of households reporting zero gasoline consumption to fall from 11.8% to about 11.5%.12 This 

illustrates that while it is possible in theory for households who are originally consuming no gasoline to 

begin consuming gasoline as a result of the climate action incentive rebate, the number of such 

12 The figure is a simple correlation, and likely overstates the degree to which changes in income cause changes in 
gasoline consumption. Conclusions drawn from the figure should be treated as illustrative only. 
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households is extremely small, and the effect on overall gasoline consumption and emissions is likely to 

be negligible. 13 
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Figure 11: In cidence of zero gasoline consumption by household incom e. Data is f rom the Survey of Household Spending Public 
Use Microdata Files from 2006-09, and contains only households with a couple. Work status is based on whether a household 
works ot least 40 weeks per year. 

2. Behavioural anomalies 

Over the last two decades, economists have uncovered a number of cases of behavioural "anomalies", 

in which consumer behaviour deviates from predictions made in the standard model. Unlike for the 

standard model, there is not (yet) a unified theory of behavioural economics, such that much 

behavioural economics research consists of documenting particular cases in which the standard model 

predictions are violated, rather than providing general predictions about how consumers may react in 

13 This section focused on households that do not consume any gasoline, since it is clear that these households will 
receive more in climate action incentive rebates than they pay in carbon levies. There are other households who 
do consume some gasoline, who nevertheless receive more in rebates than they pay in carbon levies, and for 
whom outcomes such as the one described in this section are possible. However, the analysis in this section is 
chosen as it reflects a "worst case" outcome in th is dimension, since households who pay nothing in carbon levies 
will be the most over-compensated by the rebates. 
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particular circumstances. Nevertheless, based on past empirical study, it is possible to speculate about 

how consumer behaviour might deviate from the predictions made above. 

A key assumption underlying the standard model of consumer behaviour outlined above is "rationality," 

and one key corollary of this assumption is that consumers spend their income from various sources in 

the same way. That is, by assumption, consumers do not reserve income from certain sources for 

certain expenditures. Instead, in the standard model, income is fungible, such that it can be reallocated 

from one expenditure category to another. This assumption could be violated if consumers do actually 

earmark certain types of income for certain types of expenditure. In the case at hand, the predictions of 

the standard model outlined above might be erroneous if consumers reserve the climate action 

incentive rebate for certain types of expenditures. For example, some consumers may decide to spend 

all of the income they receive from the climate action incentive dividend on "climate action," for 

example by allocating it towards weather-stripping windows or other actions that reduce greenhouse 

gas emissions. Other consumers may decide to allocate all of their climate action incentive rebate 

towards gasoline consumption, perhaps reasoning that it was raised by a levy on gasoline (and other 

fuels) and so should be used for expenditures on these goods. And other customers may allocate the 

climate action rebate towards something else entirely, such as a luxury good purchase or a restaurant 

meal. 

While there is no evidence to show how consumers have spent climate action incentive rebates in the 

past, there is evidence from other public policies to show how consumers have spent other types of 

similar government rebates. For example, Beatty et al. (2014) study how consumers spend the UK 

Winter Fuel Payment, which is a cash transfer to households containing an individual that is aged 60 and 

above to help offset high heating costs. 14 They find that households that receive the payment spent 

around half of the payment on fuel. In contrast, if the payment were treated as "ordinary" cash, Beatty 

et al. (2014) estimate that only 3% would have been spent on fuel. They interpret this large deviation 

from the prediction of the standard model as a "labelling" effect. Because the winter fuel payment is 

labelled as such (and because it arrives at the start of the heating season), households allocate a large 

portion of the additional income towards winter fuel. 

In another study, Hastings and Shapiro (2019) study how households spend income from the 

Supplemental Nutrition Assistance Program (SNAP). 15 The SNAP program provides recipient households 

with a monthly electronic benefit to spend on groceries. Because most households spend more on food 

than they receive in SNAP benefits, in the standard economic model of consumer behaviour, SNAP 

benefits are equivalent to cash . However, whereas low-income consumers allocate about 10 cents of 

each dollar of ordinary income to grocery expenditures, Hastings and Shapiro {2019) find that they 

allocate 50 to 60 cents out of each SNAP dollar to grocery expenditures, again in contrast to the 

standard model's predictions. Hastings and Shapiro {2019) attribute the difference to "mental 

accounting", which posits that households treat income from different sources differently (Thaler, 

1999).16 

14 Beatty, Timothy KM, et al. "Cash by any other name? Evidence on labeling from the UK Winter Fuel Payment." 
Journal of Public Economics 118 (2014): 86-96. 
15 Hastings, Justine and Shapiro, Jesse. "How are SNAP benefits spent? Evidence from a retail panel." American 
Economic Review. Forthcoming. 
16 Thaler, Richard H. "Mental accounting matters." Journal of Behavioral decision making 12.3 (1999): 183-206. 
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While it is difficult to generalize from these two studies in different contexts to the climate action 

incentive rebate, the household transfers in these two studies share some characteristics that may help 

with extrapolations to other contexts. In both of these cases, the household transfer was labelled and 

highly salient. In the heating fuel study, the rebate was issued at the beginning of the winter heating 

season, and clearly labelled as a winter fuel rebate. Consequently, consumers spent a large proportion 

of the rebate on the targeted expenditure category. In the case of the SNAP benefits, the benefits are in 

the form of a monthly electronic card that can only be spent at grocery retailers. In both cases, the 

labelling and timing of the benefits appear to have caused consumers to spend money on the targeted 

category. 

How does this compare to the proposed climate action incentive rebate? In terms of labelling, the 

rebate is labelled as a "climate action incentive". If consumers respond to the title of the rebate, it 

should cause additional emission reductions as consumers allocate additional income from the climate 

action incentive rebate to emissions-mitigation expenditures. In terms of saliency, however, if the 

rebate is returned at the same time as other federal benefits, rebates, and tax credits, it may be hard for 

consumers to distinguish the source of the rebate, which reduces its saliency. Based on these points, it 

appears that the rebate may cause some additional reduction of emissions, but that it is likely to be 

limited compared to the above studies. Overall, it is hard to be definitive about the impacts of labeling 

on consumer expenditures based on the existing evidence base, but based on prior literature, labeling 

the benefit as a climate action incentive rebate may help reduce greenhouse gas emissions. 

22 

1150



Conclusions 

Standard microeconomic analysis is based on a very well developed theoretical model that involves a 

consumer aiming to satisfy his or her preferences as best as possible, given prices and an available 

budget. This model offers clear predictions for the case at hand: it predicts that for a typical household 

a carbon levy will reduce household consumption of carbon-emitting goods (such as gasoline) and it 

predicts that a rebate will not undermine the incentives generated by the carbon levy. While the 

predictions of the standard model rest on a set of assumptions, it does not appear likely that the 

potential violations of the assumptions for the case at hand will substantially affect the results of the 

analysis. Overall, there is strong evidence that rebating carbon levy revenues back to households will 

not remove the incentives for households to cut greenhouse gas emissions. 
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Comments on "Preserving and protecting our environment for future generations: A made-in
Ontario environment plan" 

Nie Rivers 

December 18, 2018 

Introduction 

This note is a brief review of the recently-released Ontario environment plan. It focuses in particular on 
the elements of the plan related to climate change mitigation. In this dimension, key measures proposed 
in the plan are: ( 1) adoption of a new target for greenhouse gas mitigation, (2) announcement of industry 
performance standards for large emitters, and (3) announcement of the Ontario Carbon Trust and reverse 
auction. There are few details on any of the proposed measures, and so a complete assessment of the plan 
is not possible. This note focuses on a high-level assessment of the approach taken, and follows the 
outline described above. 

Overall, this report notes that the greenhouse gas mitigation targets proposed in the 2018 plan are 
substantially less ambitious than in the prior Ontario plan, and that because of poor accounting practices, 
the stated target in the 2018 plan is substantially less ambitious than claimed in the plan. The report finds 
that there are insufficient details to assess the industry performance standards, but that the basic approach 
could be consistent with the federal output-based pricing system. The report also finds that the Ontario 
Carbon Trust and reverse auction are unlikely to substantially reduce emissions because of information 
asymmetry problems that will make it difficult for government to know whether projects it funds result in 
incremental emission reductions. 
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Adoption of a new target for greenhouse gas mitigation 

The 2018 Ontario climate plan updates the target for greenhouse gas abatement relative to the climate 
plan in place in 2017. 1 The new climate plan proposes reducing emissions by 30 percent relative to 2005 
levels, whereas the prior climate plan proposes reducting emissions by 37 percent relative to 1990 levels, 
both by 2030. A visualization of this change is provided in Figure 1. The new climate plan adopts a 
target ofreducing emissions to 143 MtC02e by 2030, in comparison to about 113 MTC02e under the 
earlier plan. This difference is 30 MtC02 by 2030, or about 18% of 2015 emission levels. Adoption of 
the new target will make it more difficult for Canada to comply with its international commitment under 
the Paris Agreement. 
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The 2018 Ontario climate plan describes how Ontario will reach the proposed 2030 target. In particular, 
it describes a number of measures that will be undertaken that will cause emissions in Ontario to fall 
below the projected "business-as-usual" forecast. However, the proposed measures confuse (1) emission 
reductions caused by Ontario ' s climate plan, (2) emission reductions caused by the federal climate plan, 

1 Ontario's five year climate change action plan, 2016-2020. Government of Ontario. 
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(3) emission reductions that would have occurred anyway. For example, the Ontario climate plan states 
that "innovation" will achieve 15% of required emission reductions by 2030. However, since there is no 
policy that promotes innovation, these emission reductions, should they materialize, should properly be 
accounted for in the "business-as-usual" trajectory. A similar confusion relates to "low carbon vehicles 
uptake." Since there is no policy promoting the uptake of these vehicles, any uptake that occurs must not 
be due to policy in Ontario, and should instead be reflected in the business-as-usual trajectory. A similar 
confusion r.elates to the federal policies; in particular the proposed federal clean fuel standard. Since the 
federal clean fuel standard is not part of the Ontario climate plan, Ontario should not account for emission 
reductions induced under this policy under its climate plan. Making these changes in accounting would 
demonstrate that the Ontario climate plan only proposes to aim for a small amount of emission reductions, 
beyond those that would have occurred anyway. 

The rest of this report describes some of the policies that are proposed for adoption in Ontario. In some 
cases, it appears unlikely that the proposed policies will succeed in reducing emissions, and in others 
there is insufficient information to be able to tell if the proposed policies will succeed in reducing 
emissions. 
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Announcement of industry performance standards for large emitters 

The 2018 Ontario climate plan announces the future implementation of emission performance standards 
for large emitters. An emission performance standard mandates the emission performance of a regulated 
facility. For example, under an emission performance standard, a steel manufacturing facility might face 
a performance standard that limits the amount of greenhouse gas emissions that can be released per tonne 
of rolled steel produced. The Ontario plan notes that the performance standards "may include compliance 
flexibility mechanisms such as offset credits and/or payment of an amount to achieve compliance." 

Unfortunately, there are few details relating to the proposed program, and so it is not possible to offer a 
complete assessment. Missing from the climate plan are details relating to the timeline for regulatory 
development and implementation, the stringency for the regulations, how the stringency would evolve 
over time, precision on the use of flexibility mechanisms, and which facilities may be affected. 

However, despite the plan missing most information required for assessing the program, it is notable that 
the proposed structure of the program is potentially quite similar to the federal output-based pricing 
system for large industrial emitters.2 The federal program applies to large emitters of greenhouse gases 
(over 50kt C02e annual emissions) and sets a facility performance standard that is equal to 80 to 95% of 
industry-average greenhouse gas intensity.3 For a facility that does not reach the performance 
requirement, the federal regulation imposes the requirement to obtain credits (by purchasing from other 
facilities or from offset providers) or pay an emission charge. For a facility that exceeds the performance 
requirement, the federal regulation will grant surplus credits to the facility, which can be used in future 
years or traded to other facilities. As a result, the federal policy exposes regulated facilities to a carbon 
price. The level of the federal carbon price increases from $20/tC02e in 2019 to $50/tC02e in 2022. 

Importantly, both the federal output-based pricing system and the proposed Ontario industry performance 
standards are forms of carbon pricing systems, in that facilities that are not in compliance with the 
regulation would be required to purchase carbon credits (this generates a "price" on carbon emissions).4 

While comparing the two systems is notpossible because of the lack of accompanying details in the 
Ontario policy, key aspects to consider as Ontario's plan is developed include which facilities are 
covered, compliance mechanisms for covered facilities, and how the performance standard is set. 

Figure 2 compares the Canadian output-based pricing system with the proposed Ontario emission 
performance standard. The Canadian system covers all facilities with annual emissions exceeding 
50ktC02e (smaller facilities may voluntarily opt in to the program). The proposed Ontario system does 
not specify which facilities would be included. It does note that "across-the-board" exemptions from the 
program may be granted to entire sectors, such as the auto sector. Providing exemptions clearly reduces 
the environmental effectiveness of the program, since exempted sectors would not have any incentive 
under the program to reduce emissions. Economists have noted that exemptions can substantially 
increase the cost ofreducing emissions in a carbon pricing system. 5 Sector-wide exemptions would also 

2 See: https://www.canada.ca/en/services/environment/weather/climatechange/climate-action/pricing-carbon
pollution/compliance-options-output-based-system.html 
3 See: https://www .canada.ca/ en/services/ environment/weather /climatechange/climate-action/pricing-carbon
pollution/ output-based-pricing-system-technical-backgrounder. html. 
4 This assessment is contingent on Ontario moving forward with its plan to use compliance flexibility mechanisms. 
5 Bohringer, Christoph, and Thomas F. Rutherford. "Carbon taxes with exemptions in an open economy: a general 
equilibrium analysis of the German tax initiative." Journal of Environmental Economics and Management 32.2 
(1997): 189-203. 

1156



imply that the Ontario policy would not be in compliance with the federal benchmark, which requires 
coverage similar to British Columbia's carbon tax (which does not offer sector-wide exemptions). 

The Canadian output-based pricing system sets a performance standard for individual facilities at 70 to 
90% of sector greenhouse gas intensity. For example, if the steel sector produces on average 1 tonne of 
C02e for each tonne of steel produced, facilities producing steel would be required to produce steel at an 
emission intensity of 0.9 tC02e per tonne of steel.6 In contrast, the Ontario emission performance 
standard does not describe how the performance standard would be set. 

The Canadian output-based pricing system allows facilities that are not in compliance with the 
performance standard to achieve compliance by obtaining credits: (1) directly from government through a 
payment, (2) from surplus credits, (3) from offset providers, or (4) a combination. The price required to 
obtain a compliance credit measures the stringency of the system, and measures the incentive of regulated 
facilities to reduce emissions. The emission charge in the Canadian system rises from $20/tC02e in 2019 
to $50/tC02e in 2022. In contrast, the Ontario emission performance standard does not describe which 
compliance mechanisms would be permitted, and what the cost of an emission permit purchased from 
government would be, if permitted. 

The Canadian output-based pricing system will come into force on January 1, 2019. There is no stated 
timeline for regulatory development or coming into force for the Ontario system. 

Canada output-based pricing Ontario emission performance 
system standard 

Covered facilities All facilities which report more Not stated. Potential "across-
than 50ktC02 per year in any the-board" exemptions for entire 
year since 2014; optional sectors, such as the auto sector. 
participation of smaller 
facilities . 

Performance standard Between 70-90% of industry- Not stated. 
average greenhouse gas 
intensity. 

Compliance mechanisms 1. Paying an emission The program may include 
charge to government of compliance flexibility 
Canada ($20/tC02 in mechanisms such as offset 
2019; increasing to credits and/or payment of an 
$50/tC02 by 2022) amount to achieve compliance. 

2. Submitting surplus 
credits issued by 
government of Canada 

3. Submitting eligible 
offset credits 

4. A combination of above 
Coming into force January 1, 2019 Not stated. 

Figure 2: Comparison of Ontario and Canada large i11dusl1)' greenhouse gas intensity regulations 

Based on this assessment, it is possible that the proposed Ontario emission performance standard will be 
similar to the Canadian output-based pricing system. However, at this point, insufficient details on the 

6 https://www.canada.ca/ en/services/ environment/weather I cl i matechange/ climate-action/pricing-carbon
pol lution/ output-based-pricing-system-technical-backgrounder. htm I. 
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plan are available for a complete assessment, and it is impossible to know whether the proposed Ontario 
system will substantially reduce greenhouse gas emissions without additional details. 
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Announcement of the Ontario Emission Trust and reverse auction 

The 2018 Ontario climate plan announces the launch of an emission reduction fund, named the Ontario 
Carbon Trust, as well as a reverse auction fund. The total funding for these two initiatives will be $400 
million over 4 years, with $350 million allocated to the Ontario Carbon Trust and $50 million allocated to 
the reverse auction fund. 

There are few details relating to how these funds would operate. However, in principle, the Ontario 
Carbon Trust would seek to reduce emissions by partnering with private organizations on certain low
carbon projects. The reverse auction would solicit bids from potential emission reduction project 
proponents, and award funding to projects that claim to be .able to reduce emissions at a low cost. 

If funds from the Ontario Carbon Trust and reverse auction are used to advance low-carbon projects that 
would not be feasible without government funding, it is possible in theory that the fund will cause 
emissions to be reduced. This is not likely to be the case in practice. 

In particular, it is not clear that the Ontario Carbon Trust and reverse auction would have any way of 
distinguishing which projects require government funding to go ahead, and which do not. This problem 
of "adverse selection" is well-understood, and is the reason that analysts are typically skeptical that 
programs like the Ontario Carbon Trust and reverse auction are able to actually reduce emissions.7 More 
precisely, potential private partners of the Ontario Carbon Trust and reverse auction will have more 
information about the project economics that the Ontario Government. They know, for example, how 
much outside funding is required to make the project profitable. The Ontario government does not have 
this information. When facing funding requests from a number of project proponents, the Ontario 
government is not able to distinguish projects that actually require outside funding to go ahead from those 
that do not. It is as a result not able to allocate funding in a way that actually ensures that emission 
reductions take place. This negative outcome is caused by the asymmetry in information availability and 
is referred to by economists as "adverse selection." 

Why is adverse selection a problem for a project-based fund like the Ontario Carbon Trust and reverse 
auction, but not a problem for a carbon pricing policy? The reason is that the information requirements 
under the two policies are very different. For government to levy a fuel charge or other form of carbon 
price, it only needs to observe the level of carbon emissions for facilities subject to the charge. Clearly, it 
is possible to observe facility-level carbon emissions, and there are well-established protocols available 
for doing so, which are either based on the quantity of fuel consumed or based on measured emissions. 
Indeed, all facilities that are above a certain size are already required to report greenhouse gas emission 
levels in Ontario and Canada. In contrast, for government to provide funding for projects that reduce 
emissions, it needs two pieces of information: ( 1) the on-going emission levels of the participating 
facility, and (2) the emissions that would have been observed if the facility had not received external 
funding (the difference between the two reflects the amount that the proposed project reduces emissions). 
The second of these is difficult or impossible for government to observe. Even if project proponents 
know this information, they cannot be induced to reveal it to government, and thus there is an information 
asymmetry between government and the project proponent. This information asymmetry problem leads to 
adverse selection. To see why, consider two projects proposed by proponents that focus on retrofitting an 
industrial facility to improve its energy efficiency. In one project, the facility is old and requires updating 

7 For example, see the following article, which evaluates the Australian Emission Reduction Fund: Burke, Paul J. 
"Undermined by adverse selection: Australia's direct action abatement subsidies." Economic Papers: A journal of 
applied economics and policy 35.3 (2016): 216-229. 
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to improve the building layout. While doing the retrofit, it makes (financial) sense to improve the energy 
efficiency at the same time. As a result, the proponent will undertake the retrofits regardless of whether 
government funding is obtained. In the other project, the building is still serviceable, and the proponent 
would not undertake upgrades without government funding. Only if the proponent were able to obtain 
government funding would the project go ahead. The two proponents understand the specifics of the 
projects, but the government does not. It has no way of knowing whether the proponents require 
government funding in order to go ahead with their retrofits, and so it can't select the appropriate project 
to support. Under a reverse auction scheme, it is likely that the first project will be able to bid in at a 
lower cost (because it is planning on undertaking the retrofits even without government funding), and thus 
win the reverse auction, even though the project does not reduce emissions over and above what would 
have happened anyway. This information asymmetry makes it unlikely that the Ontario Carbon Trust and 
reverse auction will achieve substantial emission reductions. 

Assessments of Australia's Emission Reduction Fund, which uses a similar mechanism as the proposed 
Ontario Carbon Trust and reverse auction, point to problems of adverse selection undermining the 
program. For example, Burke (2016) notes that most of the funding under Australia's Emission Reduction 
Fund has likely been awarded to projects that did not require outside funding to reduce emissions. As a 
result, the Emission Reduction Fund is likely to have had little impact on Australian greenhouse gas 
emissions. 

Assessments of the international Clean Development Mechanism (CDM), which is a similar project-based 
fund for reducing emissions, likewise find that the fund has not been effective. For example, Victor 
(2009) states that "many CDM credits do not represent real reductions in emissions."8 Wara (2007) 
documents that many project proponents strategically manipulate baselines in order to be granted credits, 
and that a large number of CDM credits are awarded for projects that would have gone ahead even 
without outside funding, suggesting that the CDM has not been effective in reducing emissions.9 A 
particularly egregious example of baseline manipulation under the CDM relates to RFC destruction 
(RFCs are refrigerants and an extremely potent greenhouse gas). Wara (2007) documents a number of 
examples of RFC manufacturing facilities being opened just so that they could be closed and obtain 
associated CDM credits. Schneider and Kollmuss (2015) report that all projects that received credits for 
reducing RFC refrigerant emissions increased waste gas production to unprecedented levels in order to 
mislead fund managers abqut the baseline. 10 Perversely, the emission fund actually caused increases in 
emissions rather than reductions. This example neatly illustrates the information problems facing 
governments under project-based emission reduction funds. 

In addition to problems with verifying the additionality of projects, project-based emission reduction 
funds, such as the Ontario Carbon Trust and reverse auction, the Australian Emission Reduction Fund, 
and the international Clean Development Mechanism all impose an extremely high administrative burden, 
in comparison to a carbon pricing approach. The reason for the high administrative burden is directly 
related to additionality - project proponents need to establish that the outside funding is instrumental to 

8 Victor, David. "Plan B for Copenhagen." Nature 461.7262 (2009): 342. 
9 Wara, Michael. "Measuring the clean development mechanism's performance and potential." UCLA L. Rev. 55 
(2007): 1759. 
10 Schneider, Lambert, and Anja Kollmuss. "Perverse effects of carbon markets on HFC-23 and SF 6 abatement 
projects in Russia." Nature Climate Change 5.12 (2015): 1061. 
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the project success, and doing so typically requires a substantial amount of overhead. For example, in an 
analysis of the Australian Emission Reduction Fund, Clarke et al. (2015) note: 11 

Under the Emission Reduction Fund (ERF), it is necessary to ensure that any abatement undertaken is true 
abatement beyond that which would have occurred without any abatement policy. Avoiding this problem 
requires a detailed determination of benchmark emissions by all firms submitting bids through the ERF. It 
will also be necessary to forecast these emissions into the future over the entire period of the operation of 
the ERF. As a result, it is likely that the cost of writing emission reduction contracts between the 
government and firms bidding under the ERF will become expensive. 

The finding that project-based funds for emission reduction have high administrative burdens is not 
unique to the Australian Emission Reduction Fund, and there is not an easy way to avoid it. For example, 
the Clean Development Mechanism also has high costs of administration and verification, and these are 
not easy to resolve. 12 

Overall, both based on theory and prior experience, there is little reason to believe that the Ontario 
Carbon Trust and reverse auction will be able to instigate substantial additional reductions in greenhouse 
gases, over and above what would have happened anyway. In addition, because of high overhead and 
verification costs, any greenhouse gas reductions that do materialize will likely come at a high cost. 

11 Clarke, Harry, lain Fraser, and Robert George Waschik. "How much abatement will Australia's emissions 
reduction fund buy?." Economic Papers: A journal of applied economics and policy 33.4 (2014) : 315-326. 
12 Wara, Michael W., and David G. Victor. "A realistic policy on international carbon offsets." Program on Energy 
and Sustainable Development Working Paper 74 (2008) : 1-24. 
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Signature 
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