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BOB PAGE

NRTEE Chair

MESSAGE FROM THE CHAIR

As Chair of the National Round Table on the Environment and the Economy, I am 

pleased to present Measuring Up: Benchmarking Canada’s Competitiveness in a 

Low-Carbon World, the fi rst report of a new policy series called Climate Prosperity.

As Canadians move to defi ne their position in a carbon-constrained world, we must 

focus on our innovation, competitiveness, and economic growth. We must create low-

carbon solutions that others will want to buy. We must continually benchmark and 

compare our efforts to our G8 colleagues. We must understand well the carbon con-

text of our trade operations with the G8 and beyond. This is where sustainability and 

prosperity meet and interact. Our export products will have to meet global carbon 

standards, but in doing so nurture our own prosperity.

Measuring Up examines how Canada ranks within the G8 nations for low-carbon 

performance.  Knowing where we stand today will help us prepare for future climate 

prosperity. The federal government’s consultation paper on its sustainable develop-

ment strategy made this important observation:

“Canadian policy makers have long sought a way to benchmark and track our country’s 

progress towards making its economy more sustainable.” 

The Round Table agrees and offers this report as a contribution to this goal. 

Canada will be challenged. But the NRTEE believes Canada and Canadians are up 

to that challenge—that with the usual Canadian ingenuity, hard work, and original policy 

ideas, Canada can become a world leader in the new economy to come.

Sincerely,
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DAV ID McL AUGHL IN

NRTEE President and CEO

MESSAGE FROM THE PRESIDENT AND CEO

The “green race” is on. And Canada needs to catch up.

That’s the conclusion of the National Round Table on the Environment and the Economy’s 

latest report, Measuring Up: Benchmarking Canada’s Competitiveness in a Low-Carbon World.

This study is fi rst in a series of the Round Table’s new, two-year policy program called 

Climate Prosperity. In the global transition to a low-carbon economy, Canadian competi-

tiveness is at stake. We need to determine where we can succeed and gain in achieving 

a low-carbon performance that will create jobs and opportunity for Canadians. That 

transition is inevitable, but Canada’s place in it is not. 

 

The NRTEE has created a new Low-Carbon Performance Index designed to measure how 

we compare to our most important competitors — the G8  —  on key and emerging measures 

of low-carbon performance. This new index will help governments, industry, and policy 

makers think in new ways about what really matters in this transition. It gives us a strong 

starting point in fi guring out where we stand, so we can determine how we must go forward. 

Canada must position itself to compete and prosper in a new global low-carbon economy. The 

challenge before us is not just about coping with climate change, but prospering through it.
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ABOUT US

Emerging from the famous Brundtland Report, Our Common Future, the National Round 

Table on the Environment and the Economy (NRTEE or Round Table) has become a model 

for convening diverse and competing interests around one table to create consensus ideas 

and viable suggestions for sustainable development. The NRTEE focuses on sustaining 

Canada’s prosperity without borrowing resources from future generations or compromis-

ing their ability to live securely.

The NRTEE is in the unique position of being an independent policy advisory agency that 

advises the federal government on sustainable development solutions. We raise awareness 

among Canadians and their governments about the challenges of sustainable develop-

ment. We advocate for positive change. We strive to promote credible and impartial policy 

solutions that are in the best interest of all Canadians.

We accomplish that mission by fostering sound, well-researched reports on priority issues 

and by offering advice to governments on how best to reconcile and integrate the often 

divergent challenges of economic prosperity and environmental conservation.

The NRTEE brings together a group of distinguished sustainability leaders active in busi-

nesses, universities, environmentalism, labour, public policy, and community life from 

across Canada. Our members are appointed by the federal government for a mandate of 

up to three years. They meet in a round table format that offers a safe haven for discussion 

and encourages the unfettered exchange of ideas leading to consensus.

We also reach out to expert organizations, industries, and individuals to assist us in 

conducting our work on behalf of Canadians.

The NRTEE Act underlines the independent nature of the Round Table and its work. The 

NRTEE reports, at this time, to the Government of Canada and Parliament through the 

Minister of the Environment. The NRTEE maintains a secretariat, which commissions 

and analyzes the research required by its members in their work.
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0.1 INTRODUCTION

Climate Prosperity is a comprehensive, two-year 

policy research and advisory program being undertaken 

by the National Round Table on the Environment and 

the Economy on the economic risks and opportunities 

to Canada of climate change. 

Examining what the physical impacts of a warming climate will mean to our environment 

and what a global low-carbon transition will mean to our economy, Climate Prosperity will 

offer new insights and analysis into shaping Canada’s public policy responses to this most 

extraordinary challenge.

This new report, Measuring Up: Benchmarking Canada’s Competitiveness in a Low-Carbon 

World, is the fi rst in the Climate Prosperity series of reports the NRTEE will issue exam-

ining how Canada can prosper through the economic risks and opportunities of climate 

change as part of this global low-carbon transition.

Measuring Up sets the scene for us. It creates Canada’s fi rst-ever Low-Carbon Performance 

Index (LCPI) so we can begin to compare where we stand against our G8 competitors. As 

the world moves to a low-carbon economy, Canada can win or lose. The choice is ours. 

While the transition is inevitable, the outcomes for us as a country are not. To succeed and 

prosper in this global low-carbon transition, we must fi rst know how we stand against oth-

ers. We can use this to determine where and how to plan ahead and gain the most.

The NRTEE’s LCPI breaks new ground by illustrating what matters most and why when it 

comes to low-carbon performance. This index is the fi rst word, not the last, on what we 

should be tracking to ensure low-carbon competitive success. It is of interest to govern-

ments, industry, investors, educators, and media. It commences a needed public policy 

conversation about where we must strategically focus and why, if we are to succeed in the 

transition to a global low-carbon economy.
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0.2 NRTEE LOW-CARBON PERFORMANCE INDEX

Developed with Deloitte & Touche LLP and benefi tting 

from advice and analysis of the Conference Board 

of Canada, the NRTEE LCPI is a composite index of 

15 indicators, equally weighted across fi ve low-carbon 

performance categories. 

These categories — emissions and energy, innovation, skills, investment, and policy and 

institutions — are core to a country’s low-carbon performance and competitive success. By 

low-carbon we mean low greenhouse gas emissions related to how we produce and consume 

energy in our economy. The categories are meant to illustrate not just the status of Canada’s 

performance at any one time, but also our capacity to prosper and advance in a carbon-

constrained world. Any low-carbon growth plan will necessarily build from these core cat-

egories in fostering low-carbon performance and future competitive advantage for Canada.
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GOVERNMENT 
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The 15 indicators are robust and comparable across all G8 countries. They are relevant 

proxies for important low-carbon performance in the categories in which they are presented. 

Each was selected following a rigorous assessment of data viability, comparability, and 

utility. Together, they create a clear and meaningful picture of international low-carbon 

performance that allows us to benchmark Canada against our main economic competitors.

0.3 HOW CANADA R ANKS

Canada scores sixth place in the G8 when it comes to 

low-carbon performance. 

We are at this time fi rmly in a second tier of countries, along with the United States and 

Japan, signifi cantly back from the fi rst-tier European nations of France, Germany, and the 

United Kingdom. Italy and Russia are the clear low-carbon laggards in the G8 community; 

creating three distinct groupings of performance.

POLICY &

INSTITUTIONS
OVERALL

HOW CANADA RANKS: BENCHMARKING LOW-CARBON PERFORMANCE OF CANADA & THE G8
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Canada’s overall ranking is principally a function of an economy that is based on high-car-

bon energy emissions and of the weak performance in the policy and institutions category. 

Canada scores highest on skills and shows better than average scores on investment and 

innovation. While clearly not a leading low-carbon performer, the LCPI does show Canada 

positioned to do better relative to some of its main competitors, particularly the United 

States, if actions are taken to reduce our energy emissions profi le and institute low-carbon 

growth plans and policies. Canada’s increasingly apparent economic strength and resil-

ience coming out of recession, together with strong performance on the more traditional 

building blocks for competitiveness such as taxation and public fi nances, give us a strong 

foundation to score higher over time on this new Low-Carbon Performance Index.



MEASURING UP: BENCHMARKING CANADA’S COMPETITIVENESS IN A LOW-CARBON WORLD // 017

 0.4 MOVING FORWARD

The NRTEE Low-Carbon Performance Index paints an 

initial picture of Canada’s international competitive-

ness in a global low-carbon economy. 

More needs to be done to complete that picture and to act upon it. Accordingly, the NRTEE 

makes the following recommendations to accompany this index:

FIRST the LCPI should be updated regularly to continually track performance and 

measure progress. New indicators should be added and existing ones adjusted to ensure 

they are robust and relevant. Public accountability is essential for elected offi cials, 

governments, businesses, experts, and others to assess progress and propose future steps.

SECOND a dedicated nationally scoped low-carbon index should be developed 

and pu blished regularly with a broader, more comprehensive range of categories 

and indi cators to marshal domestic efforts across all federal, provincial, territorial 

and municipal governments to develop a low-carbon economy for Canada. This new 

index of performance measures should be focused on specifi c objectives considered 

relevant, meaningful, attributable, and balanced. Expectations and benchmarks 

should be developed simultaneously to ensure a strong focus on outcomes. 

THIRD these two indices should form the basis for developing a comprehensive 

low-carbon growth plan for Canada. Such a policy pathway needs to be fully integrated 

into existing and future economic, environmental, and social policy planning frameworks.
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1.1 INTRODUCTION

The “green race” is on. And Canada needs to catch up.

As the world transitions to a low-carbon economy, Canada faces both risks and opportuni-

ties. We need to think differently about what counts as success and how to get there. We 

need to take steps that minimize those risks and maximize our opportunities. 

The reasons why are both basic and compelling.

First, there are new market opportunities to be gained. The global market value of tradi-

tional environmental goods and services, renewable energy, and emerging low-carbon 

activities was estimated at $7,770 billion in 2007-20081, with growth potential as much as 

45% by 2015.2  We need to position ourselves to tap into this growing opportunity. 

Second, there are new market risks to be avoided. Just as global demand for low-carbon 

goods and services will grow, demand for carbon-intensive products could fall. Carbon 

barriers erected by countries or instituted by market competitors can keep Canadian goods 

and services from reaching global consumers. We need to shield ourselves from carbon 

protectionism – in whatever form it takes – to maintain and improve our standard of living.

In a low-carbon world, the yardsticks for measuring competitive success are new and 

unfamiliar. But the nations that fi gure them out, focus their thinking, and marshal their 

strengths will be the ones on top. Canada can be one of those nations. 

Canada is an open, trading economy. In 2009, an estimated 30% of our wealtha came from 

exporting our goods and services across our borders.3 Competition is already fi erce in to-

day’s globalized economy; it will only grow stronger in a global low-carbon economy. The 

federal government’s Competition Policy Review Panel stated that “New and more aggres-

sive competitors are emerging, and new technologies are shaping entire industries.” 4 The 

same can be said for the new low-carbon economy where so much will be about how the 

world produces and consumes energy. This is the new driver of world economic change. 

a This is the 2009 annual average in current prices of the Exports of Goods and Services/ Gross Domestic Product (GDP) 
   at market price expressed as a percentage.
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Canadian businesses need to be looking at where and how they can succeed in this emerg-

ing reality. Canadian governments need to consider where and how we can position our-

selves as a country to capitalize on our strengths and lead for jobs, growth, and prosperity. 

The clear reality is this: our competitors are already investing and planning to succeed. 

We need to do the same. 

To assist Canada in getting ready to succeed in a global low-carbon economy, the National 

Round Table on the Environment and the Economy has created Canada’s fi rst-ever Low-

Carbon Performance Index. This new strategic tool will help policy-makers assess where 

we stand by benchmarking Canada’s low-carbon performance against the world’s most 

important economies. This new index compares Canada to the G8 economies of the United 

States, Japan, United Kingdom, Germany, France, Italy, and Russia. It also compares Cana-

da’s performance separately with China, Australia, and Norway—countries with unique 

low-carbon characteristics and challenges we can learn from.  

The purpose of the index is simple: to create a comparison of low-carbon performance and 

capacity across a range of meaningful and comparable indicators that measure where we 

stand now, and can be updated regularly to track progress. It can help tell us where we are 

positioned to be strong with real low-carbon competitive advantage, and where we are at 

risk with room to improve. Governments and businesses can make informed choices about 

where they need to strategically focus and invest for future low-carbon competitive success. 

The index is deliberately forward-looking. It assesses how well Canada is prepared to 

succeed relative to its peers in a future global economy in which carbon emissions are 

constrained. Many of the indicators therefore focus on issues of capacity in a low-carbon 

dynamic. Capacity ensures a country is resilient to risks and provides it with the tools 

required to prosper in the future, no matter how that future unfolds. 
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What do we mean by a “low-carbon economy”?

“Eco-innovation,” “green stimulus,” “carbon advantage,” “green recovery,” and “green 

jobs” are all relatively new terms to describe elements of a low-carbon future. But what do 

we mean by this low-carbon economy? Despite numerous publications, no standard defi ni-

tion has been adopted. 

Above all, a low-carbon economy relates to how we produce and use energy that generates 

carbon emissions. Therefore, a low-carbon economy is one that functions at low levels of 

greenhouse gas emissions per unit of GDP. For the purposes of this report, the term low-

carbon economy really means, and can be used interchangeably with, low-emissions economy. 

1.2 WHY BENCHMARKING?

For over 30 years the World Economic Forum has 

been tracking factors that enable competitiveness in 

national economies by providing benchmarking tools 

for policy makers and business leaders about where 

and how to improve economic performance.5 

The Conference Board of Canada does similar work to measure Canada’s success relative 

to other OECD countries in terms of Economy, Innovation, Environment, Education and 

Skills, Health, and Society. 

International benchmarking studies that illustrate low-carbon competitiveness are newer 

but emerging rapidly as policy makers and researchers aim to understand how nations 

stack up against each other in this new dynamic. Low-carbon competitiveness—deter-

mined by how nations adapt to a carbon-constrained world—is being increasingly used 

to defi ne capacity for future economic prosperity.6 Organizations like the World Wildlife 

Fund7 and the U.K.’s E3G,8 for example, have all published studies that benchmark policies 
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and progress contributing to a low-carbon transition. Private sector publications have fo-

cused on tracking spending and revenues from low-carbon energy production, energy ef-

fi ciency and energy management, and climate fi nance,9 in order to project market growth 

and investment opportunities. An Ernst & Young benchmarking report tracks the relative 

attractiveness for investment in renewable energy of 25 countries.10 Regional indices such 

as the California Green Innovation Index,11 sectoral indices including the Royal Institute of 

Chartered Surveyors Global Zero Carbon Capacity Index,12 national-level indices like the 

Yale Environmental Performance Indicators,13 and fi rm-level indices like the Dow Jones 

Sustainability Index14 all offer different perspectives for how to measure competitiveness 

in a carbon constrained world. 

No single benchmarking study for Canadian competitiveness or performance in a low-

carbon world exists. While Canada is included in other studies, none has been conducted 

from a Canada-fi rst perspective. The NRTEE believes this is an information and policy gap 

that must be fi lled; that a uniquely Canadian index is necessary to help focus attention and 

thinking on what will prove to be the most important prosperity challenge ahead.

Our country has numerous competitive strengths. A recent federal government report 

noted that “Our primary advantages lie in location, natural resources, a diverse economy, 

high-quality public education, and institutional and political stability.” 15 Our proximity to, 

and strong trading relationship with, the U.S. market form a core advantage. Our wealth 

of natural resources and ability to tap into unconventional energy sources are of great 

economic value. The question is whether these traditional enumerators of competitive 

advantage are the right ones in a low-carbon future. 

Policy direction reports by the Government of Canada have typically focused on these 

traditional assessments of Canadian economic competitiveness and performance. The gov-

ernment’s core economic policy plan, Advantage Canada: Building a Strong Economy for 

Canadians, cites that “Creating a healthier environment and more sustainable economic 

growth, including through responsible use of our natural resources and effective use of 

technology” as a priority. Building Canada’s comparative advantage in environmental 

technologies is identifi ed as a component for success. Compete to Win16 notes that Canada’s 
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biggest impediment to competitive success lies in the lack of consensus about what the 

problem is, what needs to be done to solve it, and whether it constitutes the “imminent cri-

sis” referred to by many. One report, State of the Nation 2008: Canada’s Science, Technology 

and Innovation System,17 takes stock of Canada’s performance in areas that affect its ability 

to innovate. The study is limited to a national, macro-level assessment but it does identify 

four sub-priorities for research and development in Canada, including environment and 

natural resources and energy. Innovation and Business Strategy: Why Canada Falls Short 18 

fi nds that we have a lagging productivity growth rate, “largely due to weak business innova-

tion,” and that decisions oriented to the long term are needed now to develop competitive 

advantages in new markets, such as those expected to be in high demand in a low-carbon 

economy. Despite mentions of potential opportunities resulting from the trade of low-carbon 

goods and services, little emphasis is placed on global economic trends driven by climate 

change and what this could mean to Canada’s future competitiveness.

The NRTEE believes that traditional competitive advantage strengths for Canada can be 

leveraged into new comparative advantage possibilities in a global low-carbon economy. 

This will be a transition, not a sharp, sudden turn in a new direction. Low corporate tax 

rates help business profi ts, enabling them to invest more in low-carbon innovation, for 

example. Government support for research and development (R&D) at the university and 

college levels can help build capacity for new low-carbon R&D. Open investment policies 

can attract new low-carbon emission investment to fund energy technology transforma-

tion. But future policy direction needs focus and measurement to guide it. This is where 

the NRTEE’s benchmarking study comes in.
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1.3 THE NRTEE BENCHMARKING STUDY AND METHODOLOGY

The NRTEE benchmarking study is predicated on 

the view that all nations will need to address their 

performance across a common series of low-carbon 

performance categories as they decarbonize 

their economies to meet national and international 

climate goals and obligations. 

These categories will be the core drivers of future low-carbon competitive success. The 

extent to which a country is able to successfully improve its performance across them 

will infl uence its ability to avoid high-carbon risk and optimize low-carbon opportunity. 

For Canada, this will help us achieve our own greenhouse gas (GHG) emission reduction 

targets and fulfi ll the climate policy obligations we have set for ourselves. A comparative 

assessment of country performance across a uniform set of categories of low-carbon per-

formance provides broad indication of the strengths and weaknesses of particular aspects 

of Canada’s position as compared with other nations. It highlights areas of comparative 

advantage that can be maximized. It offers important insight to policy makers on where our 

performance is strong, weak, and needs to be improved. 

In this chapter, we explain our benchmarking index and outline how we developed it. Each 

performance category from our index is then presented in greater detail, including defi ni-

tions and rationale for their importance in developing competitive capacity for a low-carbon 

future. The primary focus of this report is on economics and competitiveness in general and 

how energy is produced and used in particular. This is an important context for considering 

national climate change policy choices rather than simply comparing international GHG 

targets and progress toward achieving them. The report does not focus on other areas that 

are also important to a comprehensive approach to reducing carbon emissions and their 

contribution to a low-carbon economic future, such as transportation, energy effi ciency, 

and buildings. Neither does it prescribe policy recommendations at this stage regarding 
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how Canada should respond to the low-carbon challenge; rather, it provides a comparative 

basis for assessing Canada’s relative strengths and weaknesses, and areas of opportunity 

and impro vement. NRTEE advice on developing a comprehensive low-carbon growth 

pathway for Canada will emerge as a later report from the Climate Prosperity program. 

To create a better, more comprehensive understanding of how Canada is performing in 

terms of its relative low-carbon performance, the NRTEE has created an international 

benchmarking tool consisting of 15 indicators grouped into fi ve categories. Given the in-

novative nature of this endeavour and the breadth of possible indicators, we used a fi ve-

staged methodological approach to arrive at this index:

1  //    A LITER ATURE REVIEW of existing benchmarking studies and relevant reports identi-

fi ed success factors for national low-carbon performance. 

2  //  A DATA FEASIBILIT Y  study conducted by the Conference Board of Canada assessed 

potential indicators and comparator countries, and their applicability to the benchmarking 

study and Canada’s circumstances.

3  //  A STAKEHOLDER CONSULTATION session helped us gain insight from experts on the 

indicator selection and their utility.

4  //  ANALYSIS by Deloitte & Touche LLP of the benchmarking framework, indicator selec-

tion, and methodology used helped us refi ne and complete the index.

5  //   PEER REVIEW of the framework and results by Vivid Economics, an international eco-

nomics and benchmarking fi rm, and other Canadian experts led to further refi nements.

The objective was to create a composite index of meaningful indicators that were rigorous 

and comparable across all G8 countries. By necessity, this meant making choices about which 

indicators were most useful and available for this innovative study. The composite index was 

developed by Deloitte to measure the overall low-carbon performance of the G8 nations by 

employing a consistent methodological approach. This approach invites easy, cross-nation 

comparison across all fi ve categories, within each category, and across individual indicators 
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themselves. The indicators were ultimately selected on the basis that they were (a) meaningful, 

they provided important insight into Canada’s and the G8 countries’ low-carbon performance 

both now and in the future, and (b) comparable, there existed suitable, reliable, and equivalent 

data across jurisdictions so valid comparisons could be made across a common range of indi-

cators. We believe they should be subject to adjustment and refi nement over time as new and 

better data sources become available and as understanding of the challenge and opportunity 

deepens. A full list of indicator defi nitions is set out in Appendix 5.2.

1.4 THE NRTEE LOW-CARBON PERFORMANCE INDEX

The NRTEE Low-Carbon Performance Index measures 

and compares not just progress but capacity for 

achieving low-carbon competitiveness.

The LCPI is built around fi ve categories with 15 individual indicators. Each category com-

prises three indicators and represents a core foundation for benchmarking low-carbon 

performance and capacity to achieve goals and outcomes essential for a successful 

low-carbon transition. Importantly, while the 15 indicators themselves are uniquely 

focused on low-carbon performance, several of the categories themselves are well-understood 

and accepted aspects of any country’s general economic performance and competitiveness. 
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ENERGY SECTOR 

BUSINESS EXPENDITURE 

ON R&D

GOVERNMENT 

EXPENDITURE ON LOW-

CARBON ENERGY R&D

CLEAN TECHNOLOGY 

INITIAL PUBLIC OFFERING 

(IPO)

GREENHOUSE GAS 

TARGETS AND 

ACCOUNTABILITY

EMISSIONS 
& ENERGY

INNOVATION SKILLS INVESTMENT
POLICY &

INSTITUTIONS

CARBON 

PRODUCTIVITY

EMBODIED 

CARBON EMISSIONS 

IN EXPORTS

LOW-CARBON

ELECTRICITY

LOW-CARBON

ENERGY PATENTS

SUSTAINABILITY

MBA PROGRAMS

LOW-CARBON 

PROGRAM GRADUATES

SPENDING ON 

POST-SECONDARY 

EDUCATION

CLEAN TECHNOLOGY 

VENTURE CAPITAL

LOW-CARBON 

STIMULUS SPENDING

LOW-CARBON 

GROWTH PLAN

CARBON PRICE 

COVERAGE AND 

STRINGENCY

Energy and emissions profi le 

in order to assess national 

performance and direction on 

moving to low-carbon energy 

production and use.

R&D and technology profi le 

in order to assess national 

performance and capacity on 

low-carbon energy technology 

innovation.

Post-secondary graduate pro-

fi le in order to assess national 

performance and capacity on 

investing and developing a 

skilled and relevant workforce 

needed for a low-carbon 

transition.

Spending in clean technology 

and low-carbon stimulus 

in order to assess national 

performance and capacity on 

readiness and commitment 

for a low-carbon transition.

Governance mechanisms 

and plans in order to assess 

national performance, insti-

tutional capacity and policy 

approaches to both manage 

and adapt to a low-carbon 

economic transition.

FIGURE 1      NRTEE LOW-CARBON PERFORMANCE INDEX



C
A

N
A

D
A

 A
N

D
 

T
H

E
 G

8
 IN

D
E

X
 

 OVERALL
 R

A
N

K
IN

G
 O

F
 C

A
N

A
D

A
’S

 L
O

W
-C

A
R

B
O

N
 P

E
R

F
O

R
M

A
N

C
E

  
 

 
 

 
 

 
 

  
  

  
  

  
  

  
  

  
 /

/ 
C

H
A

P
T

E
R

 0
2





032 // NATIONAL ROUND TABLE ON THE ENVIRONMENT AND THE ECONOMY

CANADA AND THE G8 INDEX: 

OVERALL RANKING OF CANADA’S 

LOW-CARBON PERFORMANCE

CANADA’S RANKINGS 

CANADA’S COMPETITORS 

CANADA’S CONTEXT

//

//

//

// 

2.0

2.1

2.2

2.3
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2.1 CANADA’S R ANKINGS

Canada’s overall ranking is sixth place on the NRTEE

G8 Low-Carbon Performance Index. 

Canada falls within what can be considered a second tier of tightly grouped low-

carbon performers, along with the U.S. and Japan. The fi rst-tier countries are—in 

order—France, Germany, and the United Kingdom. Italy and Russia can be considered 

to be in the group of third-tier countries, signifi cantly lagging behind the rest of the G8 

nations. The performance gap between the “leaders” and the “followers” is refl ective 

of the energy and emissions profi le of their economies, as well as their commitment to 

date in investing in enabling conditions for low-carbon growth, as set out in the fi ve 

building block categories identifi ed. The most qualitative performance categories is the 

Policy and Institutions one; in measuring this category, some binary indicators were 

used, (i.e., “yes” and “no” responses), causing some of the countries to have an equal rank. 

Tables 1 and 2 show the overall ranking of all G8 countries. For the full detailed indica-

tor table, refer to Appendix 5.5. 
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TABLE 1 OVERALL RANKING OF G8 COUNTRIES BY CATEGORY AND TIER

1

2

3

4

5

6

7

8

1

5

4

2

3

6

7

8

4

2

6

1

5

3

7

8

3

2

5

8

4

1

6

7

1

3

5

7

2

4

6

8

4

2

1

5

7

6

3

8

France

Germany

United Kingdom

Japan

United States 

Canada 

Italy

Russia

OVERALL
EMISSIONS 

& ENERGY
INNOVATION SKILLS INVESTMENT

POLICY &

INSTITUTIONS

NORMALIZED

FINAL SCORE

58

52

48

43

40

38

27

7

TIER 1 (AVERAGE SCORE: 53 POINTS)

TIER 2 (AVERAGE SCORE: 40 POINTS)

TIER 3 (AVERAGE SCORE: 17 POINTS)

* NORMALIZED SCORE IS ROUNDED UP TO A WHOLE NUMBER.
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TABLE 2 OVERALL RANKING OF G8 COUNTRIES BY CATEGORY AND INDICATOR
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The Index illuminates both strengths and weaknesses of Canada’s low-carbon perfor-

mance. In terms of best-to-worst performance by building block category, Canada ranks 

fi rst in Skills, third in Innovation, fourth in Investment, sixth in Emissions and Energy, 

and sixth in Policy and Institutions. Table 3 illustrates Canada’s rankings from a variety of 

perspectives. Canada ranks among the top three G8 countries in fi ve of the fi fteen indica-

tors and is ranked in the bottom three G8 countries in five of the 15 indicators. 

N/A = NOT AVAILABLE      - = NO RANK
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TABLE 3 CANADA’S LOW-CARBON PERFORMANCE

6TH 
POLICY &

INSTITUTIONS

6TH 
EMISSIONS 
& ENERGY

3RD

INNOVATION

4TH 
INVESTMENT

In the top 3

INDICATORS

In the bottom 3

INDICATORS

TWO INDICATORS

•  Sustainability MBA    

    programs (2nd)

•  Spending on   

    post-secondary 

    education (1st)

ONE INDICATOR

•  Low-carbon 

    program graduates

    (7th)

ONE INDICATOR

•  Government

    expenditure on    

    low-carbon energy 

    R&D (3rd)

ONE INDICATOR

•  Energy sector 

business expendi-

ture on R&D (6th)

ONE INDICATOR

•  Clean technology

    venture capital    

   (3rd)

NONE

ONE INDICATOR

•  Low-carbon

    electricity (2nd)

TWO INDICATORS

•  Carbon 

    productivity (7th)

•  Embodied carbon  

    in exports (8th)

NONE

ONE INDICATOR

•  GHG targets and 

    accountability     

   (5th)*

1ST

SKILLS

* FOR THE GHG TARGETS AND ACCOUNTABILIT Y INDICATOR: CANADA, JAPAN, AND THE U.S. ALL TIED FOR 5TH PL ACE.

Canada ranks ahead of the United States, our main economic competitor and partner, 

in three of the fi ve categories and six of the 15 indicators. Because of the close ranking 

among the middle-tier of countries, Canada could fi nd itself climbing to fi fth or fourth 

place in future years if some effort is made, or dropping as other countries advance. A 

more strenuous effort would be required to move Canada into the top-tier ranking of G8 

countries on low-carbon performance given the gap that now exists.

Benchmarking is an exercise that provides a “moment in time” comparison of perfor-

mance. It needs to be conducted over several years to fully develop and be confi dent about 

the patterns. Nevertheless, a detailed look at each indicator can show a more nuanced 

story of ranking and provide clues as to why Canada’s ranking in each category emerged 

and what this might mean for the future. While Canada ranks as the overall Skills cat-

egory leader, it has the second-lowest proportion of low-carbon graduates among the 

G8, perhaps indicating some pressure on that ranking in the future. Canada’s signifi cant 

hydroelectric generation and nuclear capacity enables it to rank among the leaders in low-

carbon energy, but it still has the second most emissions-intense economy in the G8 giving 

the country its sixth-place ranking in this category. Importantly, energy-related emissions 
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are growing at a pace exceeding all other G8 nations, suggesting that Canada will face a 

signifi cant challenge in meeting future carbon reduction obligations. When it comes to the 

Innovation category, Canada ranks third in government R&D in the energy sector. How-

ever, this investment has been heavily oriented to nuclear technologies and funding levels 

have not kept up over the past two decades. In the Investment category, Canada’s relative 

strength is in clean technology venture capital. The absence of a comprehensive national 

climate change policy and low-carbon growth plan contributes to Canada’s low ranking in 

the Policy and Institutions category. 

Overall, the large European nations exhibit the best balance across performance catego-

ries, suggesting that their rankings are understandable and perhaps durable for the time 

being. As a group, they are the most advantageously positioned to take advantage of low-

carbon competitiveness and to make the transition to a carbon-constrained future. By 

contrast, other countries, including Canada, are competitively well positioned in select 

building block categories and indicators only, suggesting that they have some but not all 

of the elements in place to effectively deal with the future transition to strong low-carbon 

performance. To varying degrees, all G8 nations will face challenges in transforming their 

economies but some potential strengths and weaknesses for country leaders and laggards 

are now apparent.

2.2 CANADA’S COMPETITORS

Canada’s G8 competitors, are presented in order 

of top to bottom ranking on the Low-Carbon Perfor-

mance Index in this section. Table 4 illustrates top 

scores and rankings by country on both a category 
and an indicator basis. 
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•   Carbon productivity

•   GHG targets & accountability*

•   Carbon price coverage & stringency

•   Low-carbon electricity 

•   Government - Low-carbon energy R&D

•   Sustainability MBA programs 

•   Cleantech venture capital

•   Energy sector R&D 

•   Cleantech IPOs 

•   Low-carbon stimulus spending

TABLE 4 LEADERS BY CATEGORY AND TOP 3 INDICATOR RANKING

France

Germany

United Kingdom

Japan

United States

Canada 

Italy

Russia

LEADER
IN TOP 3

(EXCLUDING LEADER)

CATEGORY

LEADER
IN TOP 3

(EXCLUDING LEADER)

INDICATOR

O
V

E
R

A
L

L

•  Carbon productivity

•  Embodied carbon in exports

•  Low-carbon energy patents 

•  Sustainability MBA programs 

•  Cleantech venture capital 

•  Carbon price coverage & stringency

•  Government - Low-carbon energy R&D

•  Low-carbon program graduates

•   Spending on post-secondary education

•  GHG targets & accountability*

•  Low-carbon electricity 

•  Low-carbon energy patents 

•  Energy sector R&D

•  Spending on post-secondary education

•  Cleantech IPOs 

•  Low-carbon stimulus spending

    GHG targets & accountability*

•   Embodied carbon in exports

•   Low-carbon program graduates

2

3

4

5

6

7

8

1

•  GHG targets & accountability 

•  Low-carbon growth plan

•  Carbon productivity

•  Low-carbon electricity 

•  Cleantech IPOs 

•  Low-carbon stimulus spending

•  Low-carbon program graduates 

•  Carbon price coverage & stringency

•   Low-carbon energy  patents

•   Energy sector R&D  

•   Government - Low-carbon energy R&D

•   Low-carbon growth plan

•   Embodied carbon in exports

•   Sustainability MBA programs 

•   Cleantech venture capital

•   Spending on post-secondary education

None

None

None

None

None

None

None

•  Emissions & Energy 

•  Investment

•  Policy & Institutions

•  Innovation

•  Skills

•  Skills

•  Innovation

•  Skills

•  Investment 

•  Policy & Institutions

None

•  Emissions & Energy

•  Emissions & Energy

•  Investment 

•  Innovation

•  Policy & Institutions

NOTE: FOR THE GHG TARGETS AND ACCOUNTABILIT Y INDICATOR: FRANCE, GERMANY, AND ITALY ALL TIED FOR 2ND PLACE.
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FRANCE (Leads in two categories; in top 3 of eight indicators)

France’s low-carbon profi le outperforms all nations primarily as a result of an electricity 

generation mix dominated by nuclear. It performs well in the areas of R&D investment, 

low-carbon skills and education investment, and has directed signifi cant funds to low-

carbon projects through its stimulus spending. 

GERMANY (Leads in zero categories; in top 3 of nine indicators) 

Germany demonstrates the most well-balanced low-carbon performance of all G8 nations, 

ranking in the top three across nine indicators. Its use of market incentives and require-

ments to drive increased renewable energy generation over the past decade has led to the 

second largest drop in energy-related carbon emissions within the G8. A strong commit-

ment to education, skills, and investment, coupled with the highest carbon price coverage 

in the group, puts Germany in a strong low-carbon performance position.

UNITED KINGDOM (Leads in one category; in top 3 of eight indicators) 

The United Kingdom ranks just behind Germany in its emissions profi le, largely due to a 

shift from coal to natural-gas-fi red generation as well as an overall transition from a manu-

facturing to service economy. The U.K. dominates the area of low-carbon policy and institu-

tions, having established a Low-Carbon Transition Strategy and a Low-Carbon Budget and 

having the third most stringent carbon pricing coverage among the G8. Performance gaps 

include both private and public sector energy R&D investment, although the government 

has directed signifi cant funding through its Low-Carbon Transition Strategy to begin fi nanc-

ing renewable energy and carbon capture and sequestration technology development. 

JAPAN (Leads in one category; in top 3 of fi ve indicators)

Japan is considered to be one of the world’s most energy effi cient economies. Having achieved 

early, relatively low-cost reductions, it now faces the prospect of more challenging and costly 

improvements. Japan’s carbon productivity has remained high over the last 15 years. It has 

high absolute emissions that have continued to grow, but the size of the economy has grown 

at a comparable pace. Japan is positioning itself to compete in the global clean technology 

market, and in line with its reputation, is considered a world leader in low-carbon innovation. 
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UNITED STATES (Leads in zero categories; in top 3 of six indicators)

The United States’ economy is emissions-intensive, and emissions are growing. However, 

the U.S. exports less carbon than all other G8 countries. While GDP growth outpaced 

emissions growth over the 1992-2007 period, leading to an overall decrease in emissions 

intensity, absolute emissions have grown 18.09%,19 second only to Canada in the G8. The 

U.S. leads the way in venture capital investment in clean technology, an important indica-

tion of technology leadership and clean technology manufacturing capacity. It is strong in 

the investment category. The U.S. gains in the Policy and Investment category as a result 

of the appointment of a “climate change czar” by the Obama administration, and the 

presence of a carbon market through the Regional Greenhouse Gas Initiative.

ITALY (Leads in zero categories; in top 3 of three indicators) 

Italy consistently ranks near the bottom across all categories and most indicators. Italy has 

the lowest percentage of low-carbon electricity generation among the G8. Its carbon pro-

ductivity profi le is relatively high, largely as a result of its industrial makeup. Italy scores 

poorly across all categories, although it faces relatively stringent carbon price coverage as 

a result of its latest National Allocation Plan target.

RUSSIA (Leads in zero categories; in top 3 of one indicator) 

Russia lags the G8 across almost all indicators, fi nishing last in four of fi ve categories. 

While having achieved the largest improvement in emissions intensity over the assessment 

period (minus 70%), this drop is largely due to the economic transformations occurring 

within the Russian economy after the dissolution of the Soviet Union. Energy generation 

is largely coal-fi red and projected to increase, and the country is a major net exporter of 

natural gas to western European markets. The country’s relative strength in this Index lies 

in its technical capabilities, with Russia ranking third in low-carbon graduates.
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2.3 CANADA’S CONTEX T

The challenge for each country is to identify which 

nationally appropriate actions are most important 

to the achievement of its low-carbon objectives, and 

to push for continual improvement. 

While this report does not evaluate performance trends, secondary data collected and 

presented for context below suggests areas in which a country’s performance is either 

improving or declining and reinforces the fi ndings of the Index. 

All nations face the fundamental challenge of providing a high standard of living with 

increased energy use, but from more low-emission sources. Each will differ in terms of 

the type and magnitude of challenges and priorities it faces, infl uenced in large measure 

by the particular circumstances of a country, such as its stage of economic development, 

geography, demographic profi le, and climate. Canada is no exception. As the world 

increasingly moves toward a low-carbon economy, Canada will have to act to ensure 

competitiveness in this new energy context. As outlined in the NRTEE’s 2008 report 

Getting to 2050: Canada’s Transition to a Low-emission Future, Canada faces many chal-

lenges affecting its ability to compete in a low-carbon economy. Our geography is immense, 

our climate cold; we are a net energy exporter; our economy benefi ts from the extraction 

and exportation of natural resources; and there is a current lack of political consensus 

about how to reduce domestic emissions, resulting in a patchwork policy approach.

Canada’s largest challenge is its current energy emissions profi le. While Canada accounts 

for just over 2% of global emissions, we are the second-highest per capita emitter in the 

world. Figure 2 illustrates Canada’s emissions profi le compared with other major competi-

tors for 2008. In 2008, Canada accounted for 2.08% of the world’s carbon emissions—signi-

fi cantly lower than the U.S. (20.18%) or China (21.84%). By contrast, Canada’s emissions 

per capita exceeds that of Norway, also a net energy exporter country (see Appendix 5.1 for 
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Absolute emissions over time can be an indicator of a country’s track record in reducing 

its CO2 output, and thus how well it is positioned to compete going forward. As illustrated 

in Figure 3, Canada has experienced the largest relative increase in total emissions over 

the last 17 years among the G8—a worrying result with impacts for future low-carbon 

competitiveness. Countries such as Germany and the U.K. have decreased their total emis-

sions over the same period, while Japan’s have increased as a result of its much lower 

starting point. It is important to relate a nation’s emissions intensity to its proportion of 

low-carbon electricity. As a result of public policies mandating nuclear power generation 

FIGURE 2 EMISSIONS PROFILES BY COUNTRY, 2008

J
a

p
a

n

C
h

in
a

F
ra

n
c

e

It
a

ly

N
o

rw
a

y

U
K

G
e

rm
a

n
y

R
u

s
s

ia

A
u

s
tr

a
li

a

C
a

n
a

d
a

U
S

A

25.00

20.00

15.00

10.00

5.00

0.00

SHARE OF GLOBAL EMISSIONS (IN %)EMISSIONS PER CAPITA (IN TONNES OF CO
2
)

more details). And, despite the fact that the U.K. has approximately double the population 

of Canada, it emits a lower relative share of the world’s carbon emissions. Of more signifi -

cance, in per capita terms, Canada’s emissions are only slightly lower than those of the U.S. 

and are signifi cantly higher than China’s. 

SOURCE: BP 2009,  & WB
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MEGATONNES OF CARBON DIOXIDE EQUIVALENT

FIGURE 3 GREENHOUSE GAS EMISSIONS BY COUNTRY, 1990 AND 2007
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in France, promoting solar and wind generation in Germany, and shifting market mixes 

from coal to natural gas in response to changes in relative prices in the U.K., these coun-

tries have reduced or minimized overall emissions growth. Notwithstanding the fact that 

Canada has unique national circumstances that infl uence its energy supply and demand 

profi le, bending its emissions trajectory to achieve signifi cant reductions will require a 

substantial transformation in the way energy is produced and used within this country.

SOURCE: UNFCCC
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CANADA AND THE G8 INDICATORS: 

DETAILED RANKING OF CANADA’S 

LOW-CARBON PERFORMANCE

EMISSIONS AND ENERGY

INNOVATION 

SKILLS

INVESTMENT

POLICY AND INSTITUTIONS

//

//

//

// 

//

//

3.0

3.1

3.2

3.3

3.4

3.5



MEASURING UP: BENCHMARKING CANADA’S COMPETITIVENESS IN A LOW-CARBON WORLD // 047

3.1 EMISSIONS AND ENERGY CATEGORY

CANADA RANKS 6TH IN THE EMISSIONS AND 

ENERGY CATEGORY. 

WHY THIS MATTERS  //  A country’s energy emissions profi le has implications for the range 

of emission mitigation options available to it and the cost of reducing emissions relative 

to other countries. Energy production, consumption, and trade are major components of 

a low-carbon economy. Reducing primary energy demand and shifting production from 

fossil-fuel-generated energy to more low-emission sources will be necessary to achieve 

deep emission reduction targets. Previous NRTEE analysis has shown that the most 

cost-effective way to reach our domestic emissions targets is to implement an economy-

wide price on carbon in order to stimulate innovation and technology development and 

deployment. And the sooner this price is implemented, the lower the ultimate national 

economic cost to achieve targets will be.20 

From a trade perspective where future climate regimes will increase demand for low-car-

bon goods and decrease demand for carbon-intensive ones, net carbon exporting countries 

will face new competitive risks and disadvantages in a low-carbon world. These will be 

exacerbated if low-carbon performance standards and/or border tax adjustments are put in 

place by competitors to refl ect the carbon costs of imports and to level the playing fi eld with 

countries that are operating with weak GHG emissions reduction obligations (and thus may 

have lower operating costs and perceived competitive advantage). For such reasons, national 

energy emissions profi les are important indicators for determining carbon productivity, 

driving innovation, and building competitive advantage in low-carbon goods, services, 

and technologies.
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4 22.71 1 4.83 1 90.4

3 21.34 2 4.33 7 24.6

5 25.35 4 3.47 3 38.7

6 26.57 3 3.8 8 17.9

7 27.58 8 0.59 5 34.1

2 14.52 5 3.19 4 38.6

1 8.33 6 1.94 6 29.2

CATEGORY 

RANK

TABLE 5 EMISSIONS AND ENERGY RANKINGS

CARBON

PRODUCTIVITY

EMBODIED CARBON

EMISSIONS IN EXPORTS

LOW-CARBON

ELECTRICITY

France

Japan

United States

United Kingdom

Germany

Canada 

Italy

Russia

RANK RANK RANKSCORE US$ SCORE % SCORE %

8 31.76 7 1.78 2 76.7

Amount of GDP in US$1,000 per 

tonne of carbon dioxide equivalents 

(CO
2
e) emitted

Percentage of carbon emissions 

embodied in exports 

Percentage of net electricity 

produced from low-carbon sources

THE INDICATORS

The Emissions and Energy category includes three selected indicators: 

//  CARBON PRODUCTIVIT Y

//  CARBON EMISSIONS EMBODIED IN EXPORTS

//  SHARE OF LOW-CARBON ELECTRICIT Y 
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This indicator speaks to the low-carbon productive effi ciency of economic growth in terms 

of emissions.b It is used by the Climate Institute (Australia) and E3G (U.K.), Next 10 (Cali-

fornia), and the McKinsey Global Institute, to name a few. Improvement in carbon produc-

tivity can be achieved through fuel switching, accelerated GDP growth, energy effi ciency, 

and carbon capture and storage along with other measures. The higher a nation’s score on 

this indicator, the more economic wealth it will be able to produce in a carbon-constrained 

future. And it will be better positioned to avoid prospective carbon tariffs or other trade 

barriers imposed by countries seeking to protect themselves from lower-price, higher car-

bon-intensive imports. If a country scores low on this indicator, the challenge is to focus 

on decoupling sustained GDP growth from further emissions growth in order to become 

more carbon productive. 

Canada ranks seventh in this indicator; our carbon productivity is the second worst in 

the G8, marginally behind the United States. France scores 2.5 times better. In fact, a 

signifi cant gap exists between the performance of the leading countries and that of both 

Canada and the United States. While this could narrow in the years ahead given Canada’s 

progress in achieving effi ciency improvements, the current carbon productivity rate is 

not signifi cant enough to close the difference. As oil sands production increases, this 

gap will likely increase or at least remain wide. 

Even when breaking out energy-related emissions only per unit of GDP, as seen in Figure 4, 

Canada continued to rank seventh in the G8. Looking at the number of tonnes of C02 

generated in the production of electricity per thousand dollars of GDP (in US$), Canada 

basically tied with the U.S. in second-last place at 0.44 tonnes. France led at 0.16 tonnes, 

indicating the gap involved and the differences between our respective energy economies. 

CARBON PRODUCTIVITY is a measurement of the level of 

economic activity or GDP per CO2 equivalent emissions. It is an indicator 

of how productive a country’s economy is in producing low-carbon GDP. 

b Emissions are measured by carbon dioxide equivalent sources excluding land use, land-use change and forestry. 

EMISSIONS AND ENERGY CATEGORY INDICATOR //
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FIGURE 4 EMISSIONS INTENSITY 

IN THE ELECTRICITY SECTOR, 2007
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This indicator helps to assess nations’ reliance on carbon-intensive exports as well as its poten-

tial exposure to tariff and non-tariff barriers placed on the imports of carbon-intensive goods 

and services. “Embodied carbon” refers to the carbon dioxide emitted at all stages of a good’s 

manufacturing process, from the mining of raw materials through the distribution process, 

CARBON EMISSIONS EMBODIED IN EXPORTS refers to 

carbon dioxide emitted at all stages of a good’s manufacturing process, 

from the mining of raw materials through the distribution process, 

to the fi nal product provided to the consumer.21 Embodied carbon in 

exports is the amount of carbon emissions contained in a country’s 

exports. It is a measure of a country’s reliance on emissions associated 

with the export of natural resources and energy-intensive products.
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EMISSIONS AND ENERGY CATEGORY INDICATOR //

SOURCE: EIA, & WB
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to the fi nal product provided to the consumer.22  It is ultimately a measure of a country’s 

ability to reduce emissions associated with exporting high-carbon and energy-intensive products. 

Canada ranks eighth in this indicator, producing more domestic emissions than it 

consumes largely resulting from our role as an energy exporter, principally to the 

United States. Presented on a balance of carbon trade perspective (exports less imports) 

Canada continues to score low. This is illustrated in Figure 5 below. 
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Research has found that more than 5.3 Gt of CO2 emissions exist in international trade fl ows, 

and that a high share of emissions embodied in exports affects competitiveness.23 Given the in-

creasingly global nature of economic markets, the carbon intensity of exports will affect trade 

fl ows as countries focus on meeting emissions targets and reducing the amount of carbon 

they import. Demand for carbon intensive exports will likely fall. There could also be higher 

economic costs associated with participating in a global climate mitigation regime for those 

nations that maintain a large share of their exports in carbon-intensive production.24 

SOURCE: PETERS & HERTWICH, 2008
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Canadian energy producers may face new competitive burdens—so called border carbon 

adjustments—as a result of policy and market restrictions enacted by our trade partners. 

Most domestic energy production cannot be relocated, and there are limits to Canada’s 

ability to dramatically shift to a less emissions-intensive production mix over the next 

two decades. Failing such a development, a 2009 study suggests that Canada could face 

an average 2.8% tariff on imports of goods and services if embodied carbon is taxed at 

$50 per tonne of CO2.
25 For example, the State of California has implemented a low-carbon 

fuel standard that could reduce future exports of relatively carbon-intense Canadian oil-

sands exports to California refi neries. The NRTEE’s forthcoming policy advisory report 

on Canada-U.S. climate policy options examines in detail the issue of possible national 

U.S. policies that could present risks to Canadian exports. It fi nds that U.S. border carbon 

adjustments could be applied to Canadian exports if the U.S. were to implement climate 

policy and Canada did not. Exports from specifi c emissions-intensive and trade exposed 

sectors like oil production would be at greatest risk.

This indicator is a reinforcing proxy for decarbonization of the domestic energy system. It 

is a measure of a country’s electricity generation mix and an indicator of its ability to pro-

duce energy from sources that produce fewer emissions than fossil-fuel-based generation. 

Low-carbon electricity includes solar, wind, geothermal, biomass, large- and small-scale 

hydroelectric, and nuclear. Power generation and transportation typically rank as the 

largest sources of CO2 emissions in developed nations; thus understanding a country’s electric-

SHARE OF LOW-CARBON ELECTRICITY is a measure of a 

country’s low-carbon electricity generation mix. It is an indicator of its 

ability to produce energy from sources that produce fewer emissions 

than fossil-fuel-based generation. It is the sum of electricity generated 

by solar, wind, geothermal, biomass, hydroelectric, and nuclear 

divided by total net electricity generated. 

EMISSIONS AND ENERGY CATEGORY INDICATOR //EMISSIONS AND ENERGY CATEGORY INDICATOR //
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ity generation mix is important when developing national climate change reduction strategies. 

Power sector decarbonization will be critical to the achievement of deep GHG emission cuts, in 

particular as energy demand increases over the coming decades to fuel future economic growth. 

Canada ranks second in this indicator; our large hydroelectric generating capacity is the ma-

jor contributor.c We are second only to France, which tops the list due to its high percentage 

of nuclear power.d Canada nearly doubles the performance of Germany and has two to three 

times the low-carbon electricity generating capacity of the remaining G8 countries. 

However, without signifi cant growth in its renewable and nuclear generating capacity, 

Canada will be challenged to maintain this ranking in the face of projections for future 

growth in energy demand. Renewables currently make up a small percentage of Canada’s 

total supply (3%) and our low-carbon electricity performance actually decreased some-

what since 1992, as indicated below in Figure 6. That said, while other countries such as 

Germany and Japan have seen low-carbon electricity increases over time, all G8 nations 

may face challenges in raising their low-carbon generation penetration rates—especially 

as demand rises, prices increase, and existing transmission grids become saturated.

FIGURE 6 SHARE OF ELECTRICITY FROM LOW-CARBON SOURCES AS A 

PERCENTAGE OF TOTAL ELECTRICITY PRODUCED, BY COUNTRY, 1992-2006
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c In its 2006 Power Generation in Canada guide, the Canadian Electricity Association states that Canada’s hydroelectric sector represents 
58% of total generation.

d In its 2010 analysis of Nuclear Power in France, the World Nuclear Association suggests that over 75% of France’s electricity supply is 
derived from nuclear energy.



054 // NATIONAL ROUND TABLE ON THE ENVIRONMENT AND THE ECONOMY

3.2 INNOVATION CATEGORY

CANADA RANKS 3RD IN THE 

INNOVATION CATEGORY. 

WHY THIS MATTERS  //  Innovation is a key factor for economic competitiveness in any con-

text. According to the World Economic Forum, “In the long run, standards of living can be 

expanded only with innovation.”26 Innovation particularly matters for low-carbon perfor-

mance and reducing GHG emissions. The acceleration and diffusion of less-GHG intensive 

technologies are imperative to a country’s successful low-carbon transition.27 In what the 

U.K. Sainsbury Review28 characterizes as a “race to the top,” countries have the opportu-

nity to enter and create leadership in new and expanding markets (e.g., carbon capture 

and storage) by supporting technology advances through both government and private 

sector R&D funding. 

Public- and private-sector investment in low-carbon energy R&D is an important driver of 

such technology development given the high costs and scales at stake. Public investment 

is of particular importance in the absence of comprehensive national and international 

climate and carbon pricing regimes. Countries must decide whether to invest in a wide 

range of energy technologies that could be deployed to address their particular national 

climate and energy circumstances, or to focus on specialized comparative strengths for 

domestic benefi t or export purpose. Finally, to attract investment, encourage and reward 

innovation, and capture the benefi ts of technology development, deployment, and com-

mercialization, a country’s intellectual property regime in the form of patent protection is 

foundationally important.
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CATEGORY 

RANK
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3.83

1.23

0.35

TABLE 6 INNOVATION RANKINGS

LOW-CARBON 

ENERGY PATENTS

ENERGY SECTOR 

BUSINESS EXPENDITURE 

ON R&D

GOVERNMENT 

EXPENDITURE ON 

LOW-CARBON ENERGY R&D

1
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3

4

5

6

7

8

1

2

4

6

5

3

7

8

RANK RANK RANKSCORE # SCORE US$ SCORE US$

1.08

0.89

0.76

0.29

0.48

0.77

0.28

0.08

1

6

3
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7

4

N/A

0.73

0.14

0.35

0.43

0.17

0.1

0.22

N/A

Domestic low-carbon energy-related 

patents per million people

Private energy sector R&D 

expenditures per US$1,000 GDP

Government low-carbon energy R&D 

expenditures per US$1,000 GDP

THE INDICATORS

Three indicators were selected for the Innovation category: 

//  LOW-CARBON ENERGY PATENTS 

//  ENERGY SECTOR BUSINESS EXPENDITURE ON R&D

//  GOVERNMENT EXPENDITURE ON LOW-CARBON ENERGY R&D
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LOW-CARBON ENERGY PATENTS  per million people is 

an indicator of new technology development for low-emissions energy 

production. It is the gross number of patent applications fi led under 

the Patent Cooperation Treaty related to renewable energy, fuel cells, 

and nuclear divided by population. 

Patent grants are often cited as a measure of the inventive activity and effectiveness of 

R&D investments since they offer “a good indication of the results of innovative activity 

and allow for interesting cross-country comparisons.” 29 Patents protect competitors from 

copying the intellectual property of investors by offering exclusive rights to make, use, 

and sell an invention. Low-carbon energy patents serve as a proxy for technological in-

novation to meet growing demand for low-carbon energy sources. The scope of technolo-

gies included here includes geothermal, solar, wind, tidal and wave energy, fuel cells, 

hydroelectric and nuclear power, carbon capture and storage (CCS), and even building 

effi ciency and transportation. It is estimated that international “cleantech” patent fi lings 

increased by 430% between 1998 and 2007.30 

Canada ranks fourth in this indicator, marginally ahead of the U.K. Japan is the low-

carbon patent leader. Canada’s relative strength in this indicator is reinforced by two ad-

ditional comparative measurements: strength of the intellectual property (IP) regime and 

growth in low-carbon energy patents. Figure 7 illustrates fi ndings regarding the strength 

of overall IP regimes in the G8 from the World Economic Forum. Canada receives a 

5.5 ranking out of 7, surpassed only by France and Germany.

INNOVATION CATEGORY INDICATOR //
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FIGURE 7 STRENGTH OF INTELLECTUAL PROPERTY REGIMES, 2009
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Canada has also experienced a strong growth rate in low-carbon patent registrations, sur-

passing all G8 countries over a ten-year period, as illustrated in Figure 8. It has steadily 

increased its performance to leapfrog past the U.S., and is now ranked in the company 

of strong patenting nations such as Germany and the U.K. With the expectation of more 

applications for cleantech patents, especially in the short term, the protection of intel-

lectual property will be critical to helping companies—and by extension countries—

prosper over time.31

SOURCE: WORLD ECONOMIC FORUM, 2009
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ENERGY SECTOR EXPENDITURE ON R&D  per GDP measures 

how much the private energy sector is spending on research and 

development as a percentage of GDP. It indicates both the intensity 

and capacity of that country’s private energy sector in investing in 

new energy innovation and technologies. The energy sectors include 

emissions-intensive oil and gas and coal sectors. 

This indicator acts as a proxy for a country’s energy sector capacity and willingness to develop 

low-carbon energy solutions. It also indicates how conducive the private sector environment 

is in that country for future low-emission energy R&D investment. Private R&D investment in 

this sector typically focuses on the development and refi nement of existing and operational 

technologies, as opposed to basic research for long-term technology development. It is dif-

fi cult for industry, particularly within competitive or highly regulated markets, to justify and 

INNOVATION CATEGORY INDICATOR //
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recoup the cost of large, upfront R&D investments that a low-carbon transition requires. This is 

particularly so without comprehensive carbon pricing regimes.

Canada ranks sixth on this indicator, spending only $2.60 on R&D for every US$1,000 of GDP; 

Japan is the uncontested leader ranking fi rst in this and two other indicators for this category. 

It outpaces Germany (2nd) by one-sixth, and more than triples spending by Canada’s energy 

sector. Japan’s private-sector investment ranking in energy sector R&D is attributable to its 

level of investment in nuclear research, reinforcing government spending here also. As a result 

of its commodity base, Canada is primarily focused on fossil-fuel R&D, although nuclear and 

renewable-energy technology research has seen growth over the past decade. 

While Canada ranks near the bottom of this indicator in terms of actual spending, it has 

experienced the highest growth rate among G8 nations since 1995 in absolute dollars, 

signifi cantly outpacing its competitors, as shown in Figure 9. Given the realities of the sector 

in terms of huge capital investment requirements and its ability to recoup investments (as a 

result of low margins), this spending growth increase suggests that as this sector expanded it 

has maintained a focus on technology development. Nevertheless, this has proved insuffi cient 

for Canada to do better than its current sixth-place rank compared to its G8 competitors. 

This may not be surprising when considering overall business expenditures in Canada on R&D 

as a proportion of GDP. Canadian business spending on R&D of about 1% of GDP has consis-

tently ranked below the OECD average of 1.6% and is only about half of what the U.S. spends.32 
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GOVERNMENT EXPENDITURE ON LOW-CARBON 

ENERGY R&D addresses the need for public sector support 

for encouraging innovation in energy technologies in general and 

low-carbon technologies in particular. Government support of funda-

mental research is an important indicator of a nation’s leadership in 

basic technology research and in driving productivity improvements. 

INNOVATION CATEGORY INDICATOR //

Government support for R&D has been a key feature of growth and progress in the en-

ergy sector. The timelines required to scale up operability and to reach demonstration and 

commercialization status and the economics of such technologies mean that government 

support is critically important at early stages of the technology life cycle. According to the 

International Energy Agency (IEA), public sector investment in R&D is generally directed 

to stages of technology development that are of high risk and return, whereas the private 

sector tends to cover later stages of innovation.33 Early stage innovation expenditure is criti-

cal for the survival of young technologies and fi rms, so government support of R&D is an 

important indicator of a nation’s leadership in basic technology research and in driving pro-

ductivity improvements. Government support is considered to play an essential role in the 

nurturing and long-term development of new, “high-risk” low-carbon technologies.

Canada ranks third on this indicator. As is the case for fi rst-ranked Japan and second-

ranked France, this is due to investments in expensive nuclear energy research compared 

with other areas of energy R&D. Although nuclear investment has experienced a signifi -

cant decline over the past 15 years, it still accounts for the majority of government R&D 

spending, with the exception of the U.K. Figure 10 breaks down these fi gures between 

renewables and other low-carbon investments. For every thousand dollars of GDP (in 

US$), Canada spent 35 cents in low-carbon energy R&D. Investments in basic research for 

renewable energy technologies lag signifi cantly by comparison with other low-carbon en-

ergy R&D across all G8 countries, with only small differences among nations. Canada ties 

Italy and the U.K. for leadership in renewable energy technology investment. In the same 

time period renewable investment has increased slightly (on a relative, per GDP basis), a 

trend that will need to shift for a successful low-carbon transition.
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OTHER LOW-CARBONRENEWABLES

The results are reinforced by other recent studies on Canada’s innovation performance. 

Canada’s Expert Panel on Business Innovation has found that we have a serious productivity 

growth problem, not due to lack of a skilled workforce or capital investment, but to weak 

business innovation. We tend to be technology followers, not leaders.34  This general fi nd-

ing was reinforced in a recent benchmarking analysis conducted by the Conference Board 

of Canada, which ranked Canada 14th out of 17 peer countries.35 Figure 11 from the OECD 

demonstrates Canada’s comparative performance for gross domestic expenditures on R&D 

overall as a percentage of GDP. It indicates that within the G8 group of nations (less Russia), 

Canada spends approximately 2% of GDP on R&D, 5th in the G8 comparison.

Canada has taken recent steps to increase funding for CCS projects, an important 

contributor to GHG emissions reductions. Over $800 million has been announced in 

federal support for CCS for three large-scale projects. Provincial support from Alberta and 

Saskatchewan has also been committed.36 

SOURCE: IEA/OECD R&D DATABASE & WB
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FIGURE 11 GROSS DOMESTIC EXPENDITURE ON R&D 

AS PERCENTAGE OF GDP (G8 LESS RUSSIA), 2001-2005
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3.3 SKILLS CATEGORY

CANADA RANKS 1ST IN THE SKILLS CATEGORY. 

WHY THIS MATTERS  //  The transition to a low-carbon economy will demand new skills and 

expertise as existing industries and fi rms adjust and new ones emerge. Nations need to 

ensure that the education and skills profi les of their populations match the skills require-

ments and recruitment needs of new low-carbon industries and businesses. Countries’ 

commitments to spending on higher education, combined with a strong educational

infrastructure for training in required disciplines, will have important implications for 

their ability to exploit these benefi ts. The types of skills required will range from 

management expertise in fi rms diving into new low-carbon markets to welders and 

pipefi tters necessary to build the required energy infrastructure. As the Government of 

the United Kingdom high lighted in its 2009 Low-Carbon Industrial Strategy37 and Low-

Carbon Transition Plan38, most jobs will require some understanding of energy or 

resource effi ciency, or low-carbon technologies and processes. Nations need to ensure 

that they are able to supply the right skills in the right place in time to fully exploit the 

benefi ts from the move to a global low-carbon economy. 

While it has been estimated that, by 2050, low-carbon jobs could employ more than 

25 million people worldwide39, no consensus exists regarding the defi nition of what 

constitutes a low-carbon or “green” job. This makes it diffi cult to track job creation or 

identify indicators that are specifi c to skills development in this context. Research to date 

suggests that a wide array of occupations, skills, and income levels are included in the 

scope of “green jobs.” Beyond broad level indicators related to employment, education, and 

labour force trends, data gaps create challenges for assessing capacity to support emerging 

low-carbon industries. The NRTEE agrees that “effective policy for skills and employment 

requires a much deeper understanding of the nature of the transition and of the skills that 

will be necessary to transform our economy.” 40 Although data collection for education and 

skills development needs to be improved, the following set of indicators assesses capacity 

for broadly applicable skills required in a low-carbon economy.
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CATEGORY 
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THE INDICATORS

Three indicators were selected for the Skills category: 

// NUMBER OF SUSTAINABILIT Y MBA PROGR AMS

// SHARE OF LOW-CARBON TECHNICAL GR ADUATES

// POST-SECONDARY EDUCATION SPENDING PER STUDENT AS A SHARE OF GDP PER CAPITA
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NUMBER OF SUSTAINABILIT Y MBA PROGRAMS 

represents a proxy for the production of skilled managers adept at 

understanding business needs through the lens of sustainable 

development, ensuring their fi rms prosper and grow as part of a 

low-carbon economic transition. This indicator uses data generated 

by the Aspen Institute41 and normalizes it by population. 

SKILLS CATEGORY INDICATOR //

This indicator is a measure of a country’s ability to develop the future workforce with 

graduates that combine business managerial skills and low-carbon knowledge. The emer-

gence of new technologies and related goods and services will require new fi rms and new 

business models to support their development and deployment. Comparative advantage 

in low-carbon, resource-effi cient companies is critical for competitive success in a carbon-

constrained future. Entrepreneurship and innovation have been identifi ed as key success 

factors for developing this comparative advantage.42 

As the U.K.’s Climate Change Task Force concluded, relevant business skills for a low-car-

bon context will be important.43 Many schools have MBA programs devoted to equipping 

business students with the ability to apply sustainability concepts and thinking. While 

there is disparity between curricula in sustainability MBA programs—affecting quality 

and comparability between countries and institutions—this indicator still helps to shed 

light on the level of emphasis placed on sustainable development in business schools. 

Canada ranks second on this indicator, some distance behind the U.S. and slightly ahead 

of the U.K. In absolute terms, the U.S. has nearly ten times more sustainability MBA pro-

grams than Canada—indeed the rest of the G8—reinforcing its strong business and mana-

gerial culture and expertise. Canada has more sustainability MBA programs than countries such 

as the U.K., France, and Germany despite their larger populations, as illustrated in Figure 12. 

The results of this indicator are perhaps refl ective of such business management programs being 

part of a more North American phenomenon.
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FIGURE 12 NUMBER OF SUSTAINABILITY MBA PROGRAMS, BY COUNTRY, 2009
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SHARE OF LOW-CARBON TECHNICAL GRADUATES is a 

measure of the technical profi le of university graduates within a 

nation’s post-secondary institutions, and thus a gauge for its ability 

to meet the low-carbon skills needs of the future. It is defi ned as 

the total number of university and college graduates from the 

disciplines of science, engineering, manufacturing, and construction 

divided by the total number of graduates.

SKILLS CATEGORY INDICATOR //

Technology development and deployment will be important to a low-carbon transition; 

therefore, skills in these identifi ed subject areas are critical. Low-carbon economy con-

sultation sessions in the U.K. led to the acknowledgement that “education in the so-called 

STEM subjects (science, technology, engineering, and maths) would be enormously im-

portant” in the transition to a low-carbon economy.44 This indicator provides comparisons 

across countries in the more focused “science and technology” disciplines. 

SOURCE: BEYOND GREY PINSTRIPES, 2009
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Canada ranks seventh in this indicator; we had 21% of our post-secondary graduates 

being equipped with technical skills in 2002, the last year for which data incorporating 

Canadian data was available. There are distinct performance clusters for this indicator. 

Germany and France lead the G8 with over one-quarter of university graduates coming 

from technical disciplines; Russia follows closely behind. A second mid-tier group of 

countries comprising the U.K., Italy, Japan, and Canada has, on average, one-third fewer 

technical graduates than the leadership group. The lowest performer is the U.S., with only 

16% of its 2006 post-secondary graduates being equipped with technical skills. 

Between 2000 and 2006, all G8 countries except Germany and Russia experienced a 

decline in graduates of technical disciplines, as shown in Figure 13. Canada is omitted due 

to the fact that data is only available for 2002. 
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FIGURE 13 PERCENTAGE CHANGE IN 

LOW-CARBON TECHNICAL GRADUATES 

(G8 LESS CANADA), 2000-2006

This indicator comprises graduates from disciplines that are compatible to a country’s ability 

to transition to a low-carbon economy. However, no international comparative data exists 

that indicates the future orientation of these graduates; specifi cally, whether these graduates 

contribute to low-carbon growth through the job market in their respective country.

SOURCE: UNESCO UIS DATABASE
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POST-SECONDARY EDUCATION SPENDING PER 

STUDENT AS A SHARE OF GDP PER CAPITA is a leading 

indicator of a nation’s ability to generate economic growth through 

human capital. It is an indicator of general application (not focused 

specifi cally on low-carbon) but provides an indication of a nation’s 

propensity to invest in higher education and to develop higher 

levels of skills that will be important in a low-carbon future.

SKILLS CATEGORY INDICATOR //

This indicator captures public investment in post-secondary education including univer-

sities, polytechnical institutions, and colleges. It does not capture private educational 

and training programs, which will also be important in a low-carbon economy —espe-

cially for those already employed—but which are diffi cult to track given the confi dential 

nature of their data. 

Canada ranks fi rst on this indicator among the G8; its share of investment is 50% larger 

than France’s, and nearly double that of the U.S. This should provide a solid basis for 

graduating and training the right kinds of educated Canadians for the necessary low-

carbon transition. However, the results must be read in conjunction with the previous 

indicator of numbers of graduates with low-carbon skills. A deeper examination of the 

data suggests that Canada may still face challenges in the years ahead due to its low pro-

portion of graduates in low-carbon skills areas. While relatively signifi cant post-secondary 

funding support is provided overall, it may not be directed at developing skills in areas of 

importance for a low-carbon economy. Skills required to develop, produce, and install new 

technologies “take a long time to develop and action is required now to achieve the step 

change required to meet climate change targets.” 45 Incorporating data on private educa-

tion spending by other countries could also erode Canada’s ranking. 

Over most of the past decade, the G8 countries experienced decreased spending rates 

overall, primarily due to budgetary pressures, as illustrated in Figure 14. Canada’s 

decline matched the worst G8 performer—the U.S. The global economic crisis has likely 
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exacerbated budget pressures within all governments to reduce funding even further. 

While Canada may be able to keep up its relative position in this indicator by virtue of oth-

er countries’ decline in funding, this trajectory is not consistent with the achievement of 

increases in human capital and skills needed for a low-carbon, knowledge-based economy. 

Some of this has been moderated with increased federal fi scal transfers to provinces for 

post-secondary education since 2006. The U.K., meanwhile, outpaced Canada and grew its 

level of investment by 16%. Taken together with its commitment to develop a low-carbon 

skills strategy, the U.K. is positioning itself strongly to build capacity for the skills demands 

of a low-carbon future.
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3.4 INVESTMENT CATEGORY

CANADA RANKS 4TH IN THE 

INVESTMENT CATEGORY. 

WHY THIS MATTERS  //  Public and private investment in low-emission or clean technology 

development will be crucial to propelling nations ahead to a strong competitive posi-

tion in a low-carbon eco nomy. Such investment will be essential to meet domestic GHG 

emission reduction targets. While market and regulatory measures, such as carbon 

pricing and renewable portfolio standards, will create market demand for and drive 

investment in cleantech development, government stimulus and direct investment can 

help lay a foundation for a low-carbon economy by acting as near-term catalysts of new 

cleantech development and job creation. 

The IEA estimates that the total technology investment required to avoid dangerous 

climate change is more than US$1 trillion per annum.46  Global private investment in 

renewable energy and energy-effi cient technologies is estimated to reach $450 billion 

annually by 2012 and $600 billion by 2020.47 HSBC Global Research found that global 

climate change-related revenues rose by 75% in 2008, to US$30 billion, and has estimated 

that by 2020 revenues from the equity market could reach US$2 trillion.48 Previous NRTEE 

research on carbon pricing for Canada estimated that investment would need to increase 

by $2 billion per year between 2010 and 2020 to meet the federal government’s GHG 

reduction targets. f, 49  

Investments are required at all stages of technology and business development: angel 

investors, venture capitalists, banks, and public funding all cater to unique funding 

needs. The Toronto Stock Exchange (TSX) is developing a global competitive advantage 

as a place for investment in clean technologies and the renewable power sector.50 Nations 

with strong investment environments in low-carbon industries will generate capacity for 

building new fi rms and technologies to take full advantage of the transition.

f This was based on a 20% reduction in GHG emissions by 2020 from 2006 levels. 



MEASURING UP: BENCHMARKING CANADA’S COMPETITIVENESS IN A LOW-CARBON WORLD // 071
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THE INDICATORS

Three indicators were selected for the Investment category: 

//  CLEAN TECHNOLOGY INITIAL PUBLIC OFFERING (IPO)

//  CLEAN TECHNOLOGY VENTURE CAPITAL (VC) 

//  LOW-CARBON STIMULUS SPENDING
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CLEAN TECHNOLOGY INITIAL PUBLIC OFFERING 

(IPO) BY MILLIONS OF US$ is a measure of the market 

attractiveness of clean technology companies and their ability to 

raise funding through equity markets. It is defi ned as the average 

IPO value for cleantech fi rms. This measure relates to IPOs within 

a particular country, and does not necessarily mean that the 

issuing companies are from that nation.

INVESTMENT CATEGORY INDICATOR //

This indicator is a measure of the average amount of money raised in public markets for 

clean technology companies—a higher score on this measure is an indication of the amount 

of equity market capital being raised, on average, in that country by cleantech fi rms. IPOs 

are important to consider as they are indicative of a company reaching the point in its life 

cycle where it is successful enough to attract equity investment to grow. Financial capital is 

crucial for market and business development, and the presence of investors willing to take 

bets on cleantech fi rms indicates, among other things, the level of confi dence that investors 

have in the domestic clean technology marketplace. 

Canada ranks fourth on this indicator, in the middle of the G8 pack; France is fi rst princi-

pally due to a large IPO in 2006 (the base year) that infl ated its ranking. The worldwide 

cleantech IPO market is dominated by the U.S., with Germany coming in a distant second. 

The U.S. has attracted nearly two-thirds of G8 cleantech IPO activity since 2005, in terms of 

both dollars and deals, as shown in Figure 15. Canada falls in the middle range of average 

IPO value, but with only 5% of the value of total funding raised, it cannot be considered a 

signifi cant player in the global IPO market. This should be of concern to Canadian-based 

clean technology companies seeking access to global capital via domestic markets. It sug-

gests that other mechanisms such as public investment and regulatory developments will 

be the key drivers of clean technology development and commercialization in this country 

through the establishment of long-term price signals. As Deutchse Bank has recently empha-

sized, clean energy investors assess country-level risk when considering where to invest, and 

seek out climate change regimes characterized by transparency, longevity and certainty.51
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USA  63%

FIGURE 15 SHARE OF G8 (LESS RUSSIA) 

IPO FUNDING (US$), 2005-2009 
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IPO activity has decreased over the past three years—likely due to the global economic reces-

sion—although there are recent signs of new activity and investor interest in the sector.  As 

Figure 16 shows, Canada did not have any cleantech IPOs in 2008, but had two deals in 2009.
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CLEAN TECHNOLOGY VENTURE CAPITAL spending 

measures total venture capital spending dedicated to clean tech-

nology, represented as a share of GDP. It is an important measure 

of the strength of a country’s cleantech sector and ability 

to accelerate growth of early stage technologies. 

INVESTMENT CATEGORY INDICATOR //

Cleantech venture capital (VC) spending is an indicator of private sector energy-related 

investment in new companies selling products and services that “offer competitive returns 

for investors and customers while providing solutions to global challenges.”52 Countries 

that score well on this indicator are helping to create an innovative and entrepreneurial 

environment, as well as generate employment, which will position them well in the tran-

sition to a low-carbon economy. As such, it is an important measure of the strength of a 

country’s cleantech sector and its ability to accelerate growth of early-stage technologies.

Canada ranks third on this indicator, quite behind the U.S. but competitive with the U.K. 

and closely followed by Germany; all other countries are well behind. 

Cleantech is a rapidly growing industry and is becoming a mainstream investment 

category. Research has shown that every $100 million of VC invested could result in 

2700 direct jobs, as well as additional revenues and other indirect employment opportu-

nities.53 VC is an important source of fi nancing for early stage, high-growth potential fi rms 

with signifi cant upfront expenses that are too small to raise capital in public markets, 

and with limited ability to secure debt fi nancing. The U.S. leads the G8 in cleantech VC 

activity, capturing almost 80% of the total of these countries over the past fi ve years, as 

illustrated in Figure 17. In 2009 alone, its investments more than doubled those of the 

U.K., and nearly tripled Canada’s.
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USA  79.5 %

FIGURE 17 TOTAL G8 VENTURE CAPITAL 

FINANCING BY COUNTRY, 2004-2009

UK  7.4 %

Russia  0 %

Germany  4.7 % 

France  1.5 %

Canada  6.3 %

Italy  0.5 %

Japan  0.2 %

LOW-CARBON STIMULUS SPENDING is an indicator of a 

country’s investments in positioning for both a low-carbon economic 

recovery and long-term low-carbon transition. It is defi ned as the 

percentage allocation of total announced economic stimulus spend-

ing in the period starting 2009 by all levels of government directed 

to low-carbon power initiatives, including renewables; CCS; energy 

effi ciency in buildings and vehicles; and rail and grid upgrades.

INVESTMENT CATEGORY INDICATOR //

Stimulus spending by governments has been a major public fi nance tool used by all 

industrialized economies to climb out of the recent fi nancial crisis and economic downturn. 

Many of the trillions of dollars in global stimulus spending have been directed in the form 

of short-term stimulus aimed at kick-starting economic recovery and boosting GDP, rather 

than investing in longer-term low-carbon transition. However, effective stimulus directed 

SOURCE: CLEANTECH GROUP, 2009
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to low-carbon energy projects, energy effi ciency in buildings, and technology development 

can be useful to spur more low-carbon job creation and thus a more sustainable recovery.

Canada ranks fourth in this indicator, allocating just over eight per cent of budgets to 

low-carbon initiatives; France leads this indicator, with over one-fi fth of its stimulus 

budget directed to low-carbon energy projects and energy effi ciency. Figure 18 illustrates 

the magnitude of each country’s green stimulus package. 

FIGURE 18 G8 ECONOMIC STIMULUS PLANS (LESS RUSSIA)

Italy

UK

Canada

France

Japan

Germany

USA

FUND

(US$ BILLION)
PERIOD YEARS

GREEN FUND

(US$ BILLION)
% GREEN FUND

103.5

30.4

31.8

33.7

485.9

104.8

787

2009 ONWARD

2009-2012

2009-2013

2009-2010

2009 ONWARD

2009-2010

10 YEARS

1.3

2.1

2.6

7.1

12.4

13.8

94.1

1.3

6.9

8.3

21.2

2.6

13.2

12

Canada’s stimulus priorities lie in the areas of low-carbon power and energy effi ciency, 

and it is the only nation in the G8 to include nuclear in its stimulus plans. There is con-

siderable variation across the G8 countries in terms of how low-carbon stimulus dollars 

are being spent. Energy effi ciency accounts for nearly two-thirds of global investment in 

this area. As shown in Figure 19, only the U.S. and France have undertaken signifi cant 

investment in renewables, with countries such as Japan and Germany focusing almost 

exclusively on investment in building energy effi ciency. Energy effi ciency in buildings and 

renewables rank highest in terms of low-carbon stimulus potential. Canada has directed 

the bulk of its funding toward CCS and nuclear, as well as rail and grid upgrades.

SOURCE: HSBC, 2009
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FIGURE 19 PERCENTAGE OF LOW-CARBON 

STIMULUS SPENDING BY TECHNOLOGY
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CCS / Other

Renewable

The London School of Economics has devised a methodology for evaluating the potential 

for a country’s stimulus measures to drive a low-carbon economic transition. The criteria 

for evaluation are timeliness, long-term social returns, positive lock-in effects, job creation 

potential, focus on economic slack, and extent to which the spending is temporary.54
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3.5 POLICY AND INSTITUTIONS CATEGORY

CANADA RANKS 6TH IN THE POLICY 

AND INSTITUTIONS CATEGORY. 

WHY THIS MATTERS  //  A low-carbon economy will come about only as a result of committed 

and focused public policy direction. The nature of the response to climate change and 

low-carbon competitiveness requires countries to adopt horizontal policy initiatives 

across jurisdictions and sectors and support these with ongoing policy adaptation and 

governance mechanisms. From the presence of a low-carbon growth plan (LCGP), to 

carbon pricing, to guiding governance mechanisms, the implementation of strong, 

integrated public policies is imperative for a successful low-carbon transition. Poli-

cy certainty is a key signal to private investors and consumers that a new, different, 

and reliable focus on low-carbon is essential and emerging. It tells individuals 

whether and how to reduce energy use, and fi rms whether and how to develop 

low-carbon energy alternatives. As no one policy measure will succes sfully shift 

any country or society onto a low-carbon pathway, governments need to consider 

and adopt a range of policy instruments designed for differing national, regional, 

and sectoral economies and needs. Appropriate governance mechanisms for 

managing policy implementation and administering monitoring and evaluation 

activities are equally important. Policies and institutions can therefore act as an

important enabler of a nation’s ability to address climate change challenges and to 

achieve low-carbon performance objectives over time.
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CATEGORY 

RANK

1

2

2

2

5

5

5

8

100

75

75

75

25

25

25

0

TABLE 9 POLICY AND INSTITUTIONS RANKINGS

LOW-CARBON 

GROWTH PLAN

GHG TARGETS

AND ACCOUNTABILITY

CARBON PRICE COVERAGE 

AND STRINGENCY

UK

Germany

Italy

France

Japan

Canada 

United States

Russia

1

2

3

4

5

6

7

8

1

-

-

-

1

-

-

-

RANK* RANK RANK
SCORE 

YES/NO
SCORE # SCORE US$

YES

NO

NO

NO

YES

NO

NO

NO

3

1

2

4

7

5

6

7

16.19

23.65

19.18

14.02

0.00

3.71

0.06

0.00

Existence of a national strategic plan 

to assist the country in shifting its 

development path to a low-carbon 

economy

Existence of (1)a medium term GHG 

target; (2) a central independent 

body (CIB); (3) public reporting 

role for the CIB; and (4) mandatory 

peer-review

Stringency of domestic carbon price 

[(Emissions covered/total emissions) 

X (Maximum annual compliance 

price)]

THE INDICATORS

Three indicators were selected for the policy and institutions category: 

//  PRESENCE OF A LOW-CARBON GROWTH PLAN (LCGP) 

// GREENHOUSE GAS (GHG) TARGETS AND ACCOUNTABILIT Y

//  CARBON PRICE COVERAGE AND STRINGENCY

*NOTE: RANKINGS ARE NOT APPLICABLE TO BINARY INDICATORS (I.E. YES/NO OPTIONS)
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PRESENCE OF A LOW-CARBON GROWTH PLAN, OR LCGP, 

in a country is an indicator of national leadership in developing 

and implementing a comprehensive strategy for a low-carbon 

economic, environmental, and social transition. 

POLICY AND INSTITUTIONS CATEGORY INDICATOR //

An LCGP can be defi ned as:

“a strategic plan to assist the country in shifting its development path to a low-carbon and 

climate resilient economy and achieve sustainable development. It is based on the socio-economic 

and development priorities of the country. It has a long-term component that includes a 

strategic vision and a short- and medium-term component that shows which specifi c actions 

will be undertaken to get on a low-carbon, climate resilient pathway.” 55

 A number of key success factors for the development of LCGPs have been identifi ed, inclu-

ding senior government leadership, strong data and analysis of mitigation potential and 

costs, extensive stakeholder engagement, and continuous improvements to the plan to build 

consensus around priorities.56 LCGPs developed to date are neither consistent in metho-

dology, nor content. They can be very quantitative and goal-driven, or more conc erned 

with qualitative assessments of policy needs. Some place more emphasis on mitigation and 

competitiveness in a low-carbon economy, while others include more of an adaptation focus. 

As this is a “yes/no” question (the indicator measures whether a country has an LCGP 

or not), there is no ranking of any G8 country. Canada does not have an LCGP; only 

Japan and the U.K. do. The U.K.’s Low-Carbon Transition Plan and Japan’s Action Plan 

for Achieving a Low-Carbon Society represent the only LCGPs within the G8. The climate 

bill in the U.S. meets the criteria, but because it has not been passed in both Houses 

of Congress it does not receive credit in this benchmarking exercise. Other countries, 

including Canada are at various stages of implementing policies and measures to reduce 

emissions and stimulate investment in and market penetration of low-carbon techno-

logies, but no comprehensive LCGP has been attempted or initiated.
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The U.K. Low-Carbon Transition Plan57 is one of the most substantive LCGPs produced 

to date. Sectoral priorities highlighted by the U.K. include power generation; energy use 

in homes, communities, and workplaces; transportation; agriculture; and waste. Driven 

by the goal of achieving emission cuts of 18% from 2008 levels by 2020, it includes a 

fi ve-point plan:

//  Protecting the public from immediate risk

//  Preparing for the future

//  Limiting the severity of future climate change through a new  international climate agreement

//  Building a low-carbon U.K.

//  Supporting individuals, communities, and businesses to play their part

As emerging economies and key trading partners plan for policy development and 

investment in low-carbon markets, the potential for Canada to lag behind in a carbon-

constrained future grows. Development of a Canadian LCGP would offer an opportunity 

for a collaborative engagement process to assess the country’s vision and to develop 

the policies required for future low-carbon competitiveness. According to research 

conducted by the OECD and others, pitfalls to avoid include development of the LCGP by 

an external body (instead, it should be country-led), lack of integration into mainstream 

decision making, lack of policy prioritization, poor stakeholder engagement leading to 

lack of local ownership, and use of out-of-date or inaccurate information.58 Building on 

the experiences of others in developing successful plans will help Canada reduce its 

learning curve and develop strategies and solutions for long-term economic development 

with a lower emissions profi le. 
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GHG TARGETS AND ACCOUNTABILITY is a four-level indi-

cator. It is aggregated to assess on a yes/no basis the presence of 

(1) medium-term GHG targets, (2) a central independent body to 

measure GHG progress and performance, (3) a public reporting role 

for the central independent body, and (4) mandatory peer-review of 

GHG-emission forecasting and measurement.

POLICY AND INSTITUTIONS CATEGORY INDICATOR //

The foundation of any viable low-carbon performance policy by a country are its GHG 

reduction targets. These indicate the level of climate ambition by a nation as it creates 

the focus of policy efforts to achieve those targets. But the mere presence of targets is 

insuf fi cient; governments and citizens need to know how they are progressing on meeting 

those targets. Accountability, derived from independent measurement and reporting on 

target achievement, helps authorities assess the effectiveness of policies and actions. And 

it helps citizens determine whether their governments are moving in the direction and at 

the speed they want to reduce greenhouse gas emissions. But effective policy needs equally 

effective institutions to guide implementation, evaluate instruments and effectiveness, 

and ensure transparency. This will, in turn, foster greater confi dence in the policy itself.

This indicator combines four core elements of strong performing low-carbon policy, 

linking institutions and accountability to GHG targets and ambition. It builds on previous 

NRTEE research on best international practices in GHG emission forecasting and the gov-

ernance chapter of our carbon pricing report Achieving 2050.59 

Canada scores fi fth on this indicator, gaining performance points only for having medium-

term GHG emission reduction targets; the U.K. is the undisputed leader scoring a “yes” 

on each of the four sub-indicators. Three other countries scored “yes” across three of the 

four sub-indicators (Germany, Italy, and France), reinforcing the European Union’s attention 

to this common approach fl owing from its history of shared governance and institutions. 

Canada’s scoring on one of the sub-indicators was matched by two other countries—the 

U.S. and Japan. Figure 20 sets out the results for all countries across all four sub-indicators. 
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FIGURE 20 GHG TARGETS AND ACCOUNTABILITY
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CARBON PRICE COVERAGE AND STRINGENCY measures 

a country’s use of policy to impose a price on GHG emissions in 

order to incent emissions reductions. The two most important 

characteristics of a carbon pricing policy are (1) the stringency of 

the policy as refl ected by the price (a greater price incentive leads to 

greater reductions) and (2) the coverage of the policy as refl ected 

by how broadly emissions in a country are priced (the broader the 

coverage, the more emissions reductions will be incented through-

out the economy). This indicator considers both of these factors. 

It represents the maximum carbon price imposed by a policy as a 

weighted average according to the emissions covered under the 

pricing policy as a share of total emissions. 

POLICY AND INSTITUTIONS CATEGORY INDICATOR //
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Carbon prices, whether applied through a carbon tax or a cap-and-trade system, are 

broadly recognized as the most cost-effective policy tool to drive long-term decarboniza-

tion. Carbon price coverage and stringency measure a country’s use of policy to impose a 

price on GHG emissions in order to incent emissions reductions.60 This indicator is calcu-

lated as the maximum carbon price experienced under a pricing regime, multiplied by the 

percentage of national emissions covered under this regime. Countries with a higher price 

applied to a greater share of national emissions have a higher score. 

The indicator also accounts for sub-national carbon pricing policies. Canada, for exam-

ple, has different carbon pricing regimes in different provinces. Regional carbon prices 

contribute to the weighted average according to the share of national emissions covered. 

Similarly, the U.S. score is calculated by considering the Regional Greenhouse Gas Ini-

tiative, a regional cap-and-trade system that applies only to emissions from electricity 

generation in ten states. For countries with different carbon prices within the country, the 

indicator can be calculated by summing the score calculated for each distinct sub-national 

carbon price and corresponding emissions coverage.

Canada ranks fi fth on this indicator with a carbon price measure of only $3.71, signifi -

cantly ahead of the U.S. at $0.06, but well behind the European Union members of the 

G8; Germany, Italy, the U.K., and France face the most stringent carbon pricing policies 

within the G8. Germany leads and outpaces Canada by a nearly seven-to-one margin. 

Japan and Russia do not have functioning trading programs or carbon taxes and thus 

receive no score on this measure. Canada’s ranking is entirely due to provincial measures 

as no federal government measures for carbon pricing have yet been adopted.
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4.0 //  DRAWING LESSONS: SUCCEEDING 

 IN LOW-CARBON PERFORMANCE
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The NRTEE Low-Carbon Performance Index represents a fi rst step in gaining deeper 

understanding of where Canada needs to strategically focus to prosper in a low-carbon 

economy. Tracking these indicators over time, and expanding the list of indicators while 

deepening the analysis, will provide further insight on our progress and our competi-

tive positioning. Data availability and quality are of utmost importance for this analysis, 

and as collection improves for indicators specifi c to a low-carbon context, the Index can 

be adjusted and improved to refl ect advancements and new priorities. Research in this 

rapidly developing area will surely reveal new insights to policy makers on which are 

the best indicators for measuring durable low-carbon competitive capacity. It will then 

be possible to incorporate new knowledge as it emerges so that this tool can continue to 

provide a valuable contribution to an evolving challenge. The NRTEE offers this Index as 

both a tool for policy makers now, and also as a way of thinking through the inevitable 

policy challenges ahead.

For Canada, the inescapable conclusion is that when it comes to low-carbon perfor-

mance, we need to do better. Canada’s performance on the Index is sixth place among 

the G8 countries. Our competitors, save for the United States at this stage, are all in-

vesting more and preparing their economies for the low-carbon transition. Low-carbon 

policies and plans are only just being contemplated and implemented in this country, 

federally and provincially. Canada’s rankings in the fi ve benchmark categories reinforce 

current perceptions and past investments and commitments. Our high energy and there-

fore carbon-intensive economy clearly leaves us second from the bottom in Emissions 

and Energy, while uncertainty about national carbon pricing and coordinated federal/

provincial/territorial climate policy approaches keeps us near the bottom on Policy and 

Institutions. On Investment and Innovation, Canada is squarely in the middle of the G8 

pack, while on Skills we are the leader. 

So, Canada’s story is moderately positive in some areas and clearly requires improvement 

in others. It is why we fall fi rmly in the second-tier of low-carbon performing countries, 

behind the European Union countries, in the overall rankings. Unless a signifi cant effort is 

made in some of the categories, particularly Emissions and Energy and Policy and Institu-

tions, we can expect to remain there. But now, with this Index, we can measure not just 
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where we are now but, as policies and actions accumulate, whether we are closing the 

gap between us and the leaders. Competitive advantage in the future requires competi-

tive advance in low-carbon performance.

 

Every country in the world will feel the effects of the low-carbon transition. How they posi-

tion themselves to compete in terms of their domestic emissions and energy use, investment, 

innovation, skills, and policies will have lasting effects on their economic viability. The mes-

sage stemming from this analysis is clear: Canada will face unique challenges competing 

in a global low-carbon economy based on our current profi le, but this by no means holds 

us back from a prosperous future. Action now to build capacity for trade and investment 

in a carbon-constrained market will propel us forward to be leaders in providing the skills, 

technologies, fi nancing mechanisms, and goods and services that will only grow in demand. 

The core lesson to be drawn from the creation of this new Low-Carbon Performance 

Index is that Canada needs to perform across a range of factors if our country is to truly 

succeed as low-carbon performers. Investment in low-carbon energy innovation will lead 

to a better energy and emissions performance; strong national carbon pricing regimes 

will drive much of the investment capital and behaviour for this innovation. 

Having a low-carbon growth plan developed collaboratively with industry and across 

jurisdictions in Canada will help identify where to focus and invest strategically. It can 

help governments and businesses make the right choices so Canada succeeds in the 

global race for low-carbon economic success. 

 

This will be a challenge but the NRTEE believes Canada is up to it. 
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RECOMMENDATIONS //

FIRST the LCPI should be updated regularly to continually track performance and 

measure progress. New indicators should be added and existing ones adjusted to ensure 

they are robust and relevant. Public accountability is essential for elected offi cials, gov-

ernments, businesses, experts, and others to assess progress and propose future steps.

SECOND a dedicated nationally scoped low-carbon index should be developed and 

published regulary with a broader, more comprehensive range of categories and indicators 

to marshal domestic efforts across all federal, provincial, territorial and municipal 

governments to  develop  a low-carbon eco nomy for Canada. This new index of per-

formance measures should be focused on specifi c objectives considered relevant, 

meaningful, attributable, and balanced. Expectations and benchmarks should be developed 

simultaneously to ensure a strong focus on outcomes. 

THIRD these two indices should form the basis for developing a comprehensive 

low-carbon growth plan for Canada. Such a policy pathway needs to be fully integrated 

into existing and future economic, environmental, and social policy planning frameworks.
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5.1 CASE STUDIES: BENCHMARKING CANADA TO CHINA, NORWAY AND AUSTRALIA

In addition to the G8 analysis, the NRTEE conducted 

three separate case studies with countries having 

unique economic, energy, or geographic characteristics 

with which to compare Canada and draw further 

insight. These are:

CHINA due to the fact that it is an emerging economy increasing its investment in low-

carbon performance, making it an important future competitor; 

NORWAY because it is a net energy exporter like Canada, but has placed strong importance 

on building capacity for low-carbon competitiveness; and 

AUSTR ALIA with a large geography and dispersed population, it also shares a number of 

energy and emission challenges with Canada.

The following three case studies illustrate Canada’s low-carbon performance relative 

to these countries. Using the same Low-Carbon Performance Index categories and 

indicators gives a broader sense of capacity for competitiveness in a low-carbon future. 

In some cases, data availability means an incomplete picture emerges, but it remains 

useful for comparative purposes. 
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CASE 1 CANADA VS. CHINA

Canada 

China

China’s energy and emission profi le makes it a high carbon producer. It is well known 

as the fastest-growing carbon-emitting nation, although on a per capita basis, Canada 

ranks ahead of China for emissions. Still, Canada scores better on the Energy and Emis-

sions category, but China ranks higher on the Skills, Investment, and Policy and Institu-

tions categories. Available data is insuffi cient to make cross-country comparisons on the 

Innovation category. 

Of most concern for China is that while its absolute emissions have grown rapidly, its 

emissions intensity has increased. As a result, China faces a signifi cant challenge in 

reducing overall emissions, a fact that has probably underlined its reluctance to take on 

binding absolute emission reduction targets. Given its coal reserves, fossil-fuel genera-

tion will continue to play a large role in China’s future energy consumption; however, it 

also has vast hydroelectric potential and is investing heavily in renewable technologies, 

nuclear power plant production, and high-speed rail in order to achieve the double divi-

dend of lowering its carbon profi le and gaining global clean technology market share.

EMISSIONS 

& ENERGY

g Since China qualifi es as an Annex II country as per the UNFCCC, the data for CO2e emissions excluding LULUCF was not available for 

2007. The latest available year was 1994, in this year, China’s carbon productivity was 0.14.
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China has experienced exponential emissions growth over the past fi fteen years—much 

faster than Canada. Despite becoming the world’s largest emitter of GHGs, China is now 

making increasingly large investments aimed at prospectively transitioning its economy 

onto a low-carbon, more resource-effi cient pathway although uncertainties exist to timing 

and achievement. It has made choices based on the fact that energy demand is predicted to 

surge in the coming decades and pollution concentrations are negatively affecting quality 

of life. It may see signifi cant potential to carve out a dominant position in the fast-growing 

global clean technology production market. China is making and attracting signifi cant 

investments in low-carbon technologies, which will drive future manufacturing oppor-

tunities, relevant skills development, and job growth. On a per capita GDP basis, for 

example, China pours nearly double the level of investment into post-secondary educa-

tion than Canada.

When compared to the G8, China is the second largest IPO market, far outpacing Canada. 

In terms of stimulus spending, China outpaces Canada by a four-to-one margin. Its invest-

ment is directed almost entirely to high-speed rail and grid development, as it seeks to 

transform its transportation and electricity transmission infrastructure.

China will be important to watch for its international participation and commitment to 

GHG emission reductions. Just two weeks before COP-15 in Copenhagen, China announced 

its fi rst fi rm target for GHG reductions: a 40-45% reduction in carbon intensity from 

2005 levels by 2020.61 It leads globally for low-carbon stimulus spending in absolute 

terms, with over US$220 billion (or about 38%) allocated to building a low-carbon eco-

nomy.62 Its LCGP, the National Climate Change Program, was developed in June 2007 to 

achieve stated goals of developing a circular economy, protecting the environment, and 

accelerating the construction of an environmentally friendly society.63 
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POLICY &

INSTITUTIONS
INNOVATION SKILLS INVESTMENT

CASE 2 CANADA VS. NORWAY

Canada 

Norway

EMISSIONS 

& ENERGY

As a strong low-carbon performing nation, Norway ranks very high. Canada’s status as a net 

energy producer and exporter generates challenges for reducing its emissions profi le. Norway 

is also a net exporter of petroleum, natural gas, and coal,64 but has taken important measures 

to position itself for low-carbon success, and outperforms Canada across the majority of the 

benchmark indicators. It is the only major industrialized nation to have set a carbon neutra-

lity target, with a 2030 achievement goal. It plans to achieve neutral status through deep cuts 

in carbon emissions by ramping up domestic renewable energy production (which is already 

signifi cant due to its abundant hydroelectric generating capacity), and through international 

offset projects (e.g., reduced emissions from deforestation and degradation projects). Norway 

is also the only country in this report to have a national carbon tax (in place since 1991). 

Despite its northern climate and energy exports, Norway’s carbon productivity is four times 

higher than Canada’s, and has shown steady improvements over time. Its economy is elec-

tricity intensive but, like in Canada, hydro dominates its generation mix, supplying nearly 

100% of total production. Like Canada, however, Norway will be challenged to achieve 

further low-cost emissions reductions through improvements in industrial energy effi ciency. 

h According to the Norwegian National Allocation Plan for the Emissions Trading System (ETS) in 2008-2012, Norway will participate in ETS 

alongside its national carbon tax system. The inclusion of the ETS will mean a reduction on the carbon price for offshore sectors, and an 

overall broadening of Norway’s carbon coverage. The overall effect will be an even larger carbon coverage for Norway. 
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CASE 3 CANADA VS. AUSTRALIA

Canada 

Australia

EMISSIONS 

& ENERGY

Australia provides an interesting comparison given similar challenges in geography, 

distance, dispersed population, transportation infrastructure, export-driven economies, 

and reliance on emission-intensive energy production and consumption. Overall, 

Canada leads Australia on most low-carbon performance indicators contained in the Index.

Electricity represents 44% of Australia’s total primary energy supply, and it is heavily 

dependent on coal. Canada generates nine times as much low-carbon electricity as does 

Australia. Australia’s growth in CO2 emissions has been signifi cantly higher than Canada’s 

over the past 15 years, with triple the growth rate, making it the highest rate among the 

countries assessed in this report. The magnitude of Australia’s challenge in reducing emis-

sions related to power generation is underscored by the fact that it has been less successful 

than Canada at improving industrial energy effi ciency and in shifting its generation mix 

to less polluting fuels such as natural gas. 

Australia’s economy is heavily dependent on the export of coal and uranium production, 

along with other mineral products. Its proportion of emissions embodied in trade is nearly 
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eight times that of Canada, and approaches the level of Russia. As much of its natural 

resource exports are used for electricity generation overseas, Australia stands to 

be competi tively disadvantaged in a scenario where its trading partners decrease their 

demand for carbon-intensive goods. 

Canada signifi cantly outspends Australia in terms of government investment in energy 

R&D and private sector spending on energy research. While both countries have experi-

enced declines in public sector R&D investment over the past decade, the gap between the 

countries has widened due to Australia’s faster rate of decline. Taken together with the 

low level of attracted VC investment and the lack of a compelling regulatory framework 

or price signal, Australia will be challenged to match other countries’ clean technology 

development performance.

Looking ahead, Australia will be challenged like Canada to meet growing demand for 

energy from population growth while simultaneously decarbonizing the major emissions-

intensive energy generating mix, in its case, coal. Australia’s federal government has 

made strides in more integrated climate policy development with the recent creation of a 

central department for climate change, potentially enabling its ability to coordinate 

planning across multiple ministries. 
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5.2 INDICATOR DEFINITIONS

CARBON PRODUCTIVITY

EMBODIED CARBON IN EXPORTS

LOW-CARBON ELECTRICITY

LOW-CARBON ENERGY PATENTS

ENERGY SECTOR EXPENDITURE 

ON R&D

GOVERNMENT EXPENDITURE 

ON LOW-CARBON ENERGY R&D

THE NUMBER OF SUSTAINABILITY 

MBA PROGRAMS 

Ratio of GDP per unit of
greenhouse gas emissions

Percentage of carbon emissions 
embodied in exports

Share of net electricity 
produced from low-carbon 
sources

Domestic low-carbon related 
patents per million people

Private energy sector R&D 
expenditures per GDP 

Government low-carbon energy 
R&D expenditures per GDP 

Sustainability MBA programs per 
million people. This represents 
a proxy for the production 
of skilled managers adept at 
understanding business needs 
through the lens of sustainable 
development

Total GDP production (expressed in US$) (Source: WB) divided 

by the production of carbon dioxide equivalent (CO2e) emissions 

(Source: IPCC), 2007

Carbon dioxide (CO2) emissions embodied in exports expressed as 

a percentage of the production-based emissions (Source: Peters & 

Hertwich, 2007, using 2001 data)

The sum of solar, wind, geothermal, nuclear, and hydroelec-

tric power generated divided by total net electricity generated 

(Source: EIA), 2006 (or latest available date) (% of total million 

tonnes of oil equivalent)

Gross number of patent applications fi led under the PCT relating 

to renewable energy, fuel cells and nuclear (Source: Patent 

Transfer Offi ce) divided by population (Source: WB) for 2005 

and multiplied by 1,000,000

Energy sector R&D expenditures in 2008 US$ and exchange rates 

in 1,000,000 divided by current US$ GDP in 1,000 (Source: OECD 

ANBERD Database, WB for GDP data)

R&D expenditures in 2008 US$ and exchange rates in 1,000,000 

divided by current US$ GDP in 1,000 (Source: IEA OECD R&D 

Database, WB for GDP data)

Number of MBA programs with a sustainability stream, as per 

listings in Beyond Grey Pinstripes study (2009) divided by popu-

lation (Source: WB) multiplied by 1,000,000

INDIC AT OR DEF INI T ION C A L CUL AT ION
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SHARE OF LOW-CARBON 

TECHNICAL  GRADUATES

POST-SECONDARY EDUCATION 

SPENDING PER STUDENT AS A 

SHARE OF GDP PER CAPITA

CLEAN TECHNOLOGY IPO 

CLEAN TECHNOLOGY 

VENTURE CAPITAL

LOW-CARBON STIMULUS 

SPENDING

LOW-CARBON GROWTH PLAN

GHG TARGETS & ACCOUNTABILITY

CARBON PRICE COVERAGE & 

STRINGENCY

Percentage of total post-
secondary graduates in 
low-carbon disciplines

Ratio of per student spending 
against GDP per capita

Average annual domestic IPO 
value in US$

Venture capital investments in 
clean technology per $000s GDP 

Percent of total economic stimu-
lus plan (2008/09) funding 
directed to low-carbon power 
initiatives

Existence of a national strategic 
plan to assist the country in 
shifting its development path to 
a low-carbon economy

Existence of (1) medium-term 
GHG targets, (2) a central 
independent body to measure 
progress and performance, (3) 
a public reporting role for the 
central independent body, and 
(4) a mandatory peer-review of 
GHG emission forecasting and 
measurement.

Stringency of domestic carbon 
price as a weighted average by 
coverage

Number of post-secondary graduates in the fi elds of science 

and technology divided by the total number of post-secondary 

graduates (Source: UNESCO 2005)

Reported current government spending on post-secondary educa-

tion, divided by the total number of pupils in post-secondary 

education, expressed as a percentage of per capita GDP (Source: 

UNESCO 2006)

Average IPO value for clean technology fi rms, expressed in US$, 

2006 (or latest available date). (Source: Cleantech Group)

Total venture capital dedicated to clean technology, represented 

as a share of GDP (Source: Cleantech Group for Investments, WB 

for GDP data)

Percentage of total economic stimulus plan funding directed to 

low-carbon power (renewables, CCS/other), energy effi ciency 

(building EE, low-carbon vehicles), rail and grid. (Source: HSBC 

2009)

Yes or No 

(Various sources)

(Yes or No)

Calculated as follows: 

0 if all No

25 if 1 Yes

50 if 2 Yes

75 if 3 Yes

100 if 4 Yes

(Various sources)

Product of: (Emissions covered/total emissions) and the (Maxi-

mum annual compliance price). For countries with multiple sub-

national prices, the following formula was used: ∑ (all regions, 

sectors with price) [maximum price * (Emissions covered/total 

emissions)] (Various sources)
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5.3 DETAILED METHODOLOGY 

The approach to conducting the benchmark analysis 

following the initial literature review, stakeholder 

consultation, and data feasibility study, consisted of 

fi ve steps, as described below:

PLAN 
BENCHMARKING 

AND INDEX

RESEARCH
AND GATHER
METRIC DATA

CLEANSE AND
VALIDATE

DATA

COMPILE
INDEX

PERFORM
ANALYSIS AND
SENSITIVITY

TESTING

STEP 1  //  PLAN BENCHMARKING AND INDEX Deloitte & Touche LLP was initially provided a draft 

benchmarking framework and list of 25 performance indicators developed by the Confe-

rence Board of Canada and tested out. The framework and indicators were developed as 

an output of a multi-stakeholder consultation exercise facilitated by the NRTEE. 

A draft benchmark framework was prepared by Deloitte & Touche LLP designed to measure 

a country’s ”carbon competitiveness” as expressed by overall level of country low-carbon 

performance. Focusing on energy production and use was deemed a useful, and realistic 

means of considering comparative low-carbon performance. Deloitte and the NRTEE project 

team subsequently agreed that the purpose of the exercise was to assess Canada’s position 

relative to other comparator countries in a variety of low-carbon performance categories 

beyond energy and emissions deemed important to Canada’s ability to reduce carbon 

emissions while fostering economic growth and prosperity. Two different types of indica-

tors were initially identifi ed:

1 //   STATUS INDICATORS: ENERGY, EMISSIONS AND OTHER REL ATED OUTPUTS

2 //  CAPACIT Y INDICATORS: INNOVATION, INFR ASTRUCTURE, INVESTMENT, SKILLS, 

 INSTITUTIONS, AND POLICY
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It was acknowledged that differing stages of economic development, physical geography, 

and natural resource endowments make comparing countries diffi cult, because countries 

require different efforts to reach their specifi c objectives in relation to their current status 

and needs. However, it was felt that the indicator categories identifi ed above had common 

importance for all countries and were therefore appropriate for the purpose of this exercise.

It was agreed that given the project execution timelines, selection of indicators was to be 

based on the following criteria:

//   Relevance to emerging defi nitions of country low-carbon performance

//   Public availability of indicator data (e.g., free or nominal fee) from credible sources

//   Broad geographical scope (in order to capture all comparator countries) and regularly produced

//   Quality of the data (e.g., completeness, reliability of data)

//   Relative ease of data manipulation (e.g. in complete format within existing datasets, 

and / or in correct format within multiple data sources that could be quickly researched 

and manipulated)

After application of these decision criteria, an initial list of 33 potential indicators with 

perceived high importance (which comprised the status and capacity indicators) was 

refi ned into a list of 15 feasible indicators. These were selected to provide a comprehensive 

and meaningful analysis, eliminate duplication and overlap among indicators, and create 

a basis for an equally weighted composite index. 

The benchmarking framework selected consisted of a single composite index comprising 

15 metrics across the G8.i For classifi cation purposes, the indicators were grouped into fi ve 

equally balanced categories: 

//   Emissions and Energy

//   Innovation

//   Skills

//   Investment

//   Policy and Institutions

i Although the LCPI is a benchmarking exercise primarily across the G8, data was collected for three additional countries: Australia, China, 

and Norway. Their performance in the benchmarked metrics is not calculated into the index. Rather, the individual countries’ performance 

in particular metrics is used as a comparator to support or refute Canada’s relative performance and position.
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ENERGY SECTOR 

BUSINESS EXPENDITURE 

ON R&D

GOVERNMENT 

EXPENDITURE ON LOW-

CARBON ENERGY R&D

CLEAN TECHNOLOGY 

INITIAL PUBLIC OFFERING 

(IPO)

GREENHOUSE GAS 

TARGETS AND 

ACCOUNTABILITY

NRTEE LOW-CARBON PERFORMANCE INDEX

EMISSIONS 
& ENERGY

INNOVATION SKILLS INVESTMENT
POLICY &

INSTITUTIONS

CARBON 

PRODUCTIVITY

EMBODIED 

CARBON EMISSIONS 

IN EXPORTS

LOW-CARBON

ELECTRICITY

LOW-CARBON 

ENERGY PATENTS

SUSTAINABILITY

MBA PROGRAMS

LOW-CARBON 

PROGRAM GRADUATES

SPENDING ON 

POST-SECONDARY 

EDUCATION

CLEAN TECHNOLOGY 

VENTURE CAPITAL

LOW-CARBON 

STIMULUS SPENDING

LOW-CARBON 

GROWTH PLAN

CARBON PRICE 

COVERAGE AND 

STRINGENCY

STEP 2  //   RESEARCH AND GATHER METRIC DATA For each of the 15 metrics, we validated 

the existence and accessibility of the identifi ed information sources. Where multiple data 

points were combined to create a metric, we sought to identify additional valid informa-

tion sources (and additional indicators) to reinforce the benchmark data sets. Our review 

focused on secondary sources, including the following:

//   Organisation for Economic Co-operation and Development (OECD)

//   International Energy Agency (IEA)

//   Energy Information Administration (EIA)

//   Various published reports / studies.

Where possible we sought to collect time series data and sought information for a common 

base year (e.g., 2006 for energy use and CO2 emissions data; 2007/08 for institutions and 

policy data). Time series data, while available, does not factor into the index or any of the 

weightings. It is used to provide context to the performance of particular countries.
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Through this process the fi nal list of 15 indicators were gathered and populated to conduct 

the country benchmark analysis.

STEP 3  //   CLEANSE AND VALIDATE DATA This step involved validating, organizing, and 

“cleansing” data (i.e., some interpretation was required) in order to present the data in a 

uniform manner so that it could be accurately analyzed. This included:

//   Documenting sources of data and data defi nitions, 

//   Applying  a naming scheme to identify data set / type of data, and

//   Scanning the data for truncated / repeating / nonsense / missing / zero values / 

outliers / duplicates.

The indicators differed in terms of completeness, magnitudes, trends, and volatility. We 

had to normalize, standardize, and restructure the data in a manner that allowed it to be 

properly analyzed. Sub-tasks within this step included the following:

//   Consolidation of fragmented data or data set components

//   Imputation of missing data (this was a key issue with countries such as Russia) – depending 

on the indicator under consideration, we either defaulted to the most recent year with 

data available

//   Standardization of data (to enable direct comparisons)

Where possible and relevant, we adjusted the metrics for size by dividing each indicator by 

a denominator (such as GDP, population) in order to control for the size of a country. This 

approach was undertaken to avoid rewarding (or penalizing, depending on the indicator) 

large countries simply for being large. 

STEP 4  //   COMPILE INDEX  Based on the 15 metrics selected, their categories, and the 

data sources, the index was compiled and metrics populated for each of the G8 countries. 

Where data was available, metrics were compiled for the three additional countries as 

well (Norway, China and Australia), but were not included in the Low-Carbon Perfor-

mance Index (LCPI). 
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To calculate the actual composite index, a country’s raw value for each indicator was fi rst 

normalized between 0 and 100 based on relative position in the G8. Each indicator was 

equally weighted within its category, and the normalized scores were then summed up 

by category. For example, the country with the best ranking was given 100, and the low-

est was given 0; all others received a score in between 0 and 100 based on their relative 

position. Weightings were applied at the category level—this exercise applied an equal 

weighting. The sum of the equally weighted categories produces the index. This is a stan-

dard practice in the benchmarking of performance where no rationale can be applied for 

differentiated weightings. The framework was designed to be replicable in order that im-

provements over time can be monitored and Canada’s relative position reassessed.

The formula above calculates a country’s normalized score on a scale between 0 and 100 while 

maintaining the relative differences between countries’ raw scores. For example, in the carbon 

productivity indicator, Canada ranks in seventh position, scoring a raw value of 1.78 and a nor-

malized value of 28.07. The normalized value for Canada refl ects its relative position between 

the metric leader (France, with a raw value of 4.83 and normalized value of a hundred) and the 

metric laggard (Russia, with a raw value of 0.59 and normalized value of zero).j

The normalized scores are summed up by category equally. Weightings are applied at the 

category level. The sum of the weighted categories produces the LCPI. The sensitivity of 

the weightings is discussed further in the next section.

As outlined above, the selection of the indicators, building block categories, and weight-

ings was strongly infl uenced by the pre-project scoping exercise. No rank-correlation-

type exercise was conducted to determine the relationship between the Index and po-

tential indicators in order to screen for their inclusion, and as a result no such analysis 

was available as input to the relative importance/attributed weightings for each of the 

fi nal selected indicators.

=
(Actual Value - Minimum Value)

(Maximum Value - Minimum Value)
x 100

j  Typically, a metric is compiled for each country in the G8. In a few instances, data did not exist to compile a metric. Rather than 

artifi cially impute a zero for that country, the metric is left blank and excluded from future calculations. In those circumstances, the 

other countries are still normalized to a score between 0 and 100 but the sub-sample of countries is reduced by the excluded country 

(i.e., ranking of the G8 in that metric is actually only seven countries, with the country with the missing data excluded).
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STEP 5  //   PERFORM ANALYSIS AND SENSITIVIT Y TESTING In the absence of such analysis 

to inform the relative weighting of indicators, building block and support categories, we 

defaulted to an equal weighting approach in the initial development of the LCPI.

While there are strengths and weaknesses associated with adopting an equal weighting 

approach, we felt that in this situation where we are conveying not just the results of an 

LCPI but the importance of developing one, that such an approach was prudent and 

defensible. Benefi ts of this approach include avoiding the introduction of deliberate bias 

of the index results against any particular country or group of countries, and enabling 

the reproduction and enhancement of the index in subsequent iterations (equal weighting 

of the building block categories means that as further research is conducted, and as data 

improves, indicators can be tweaked and/ or replaced without affecting the overall 

integrity of the index). 

We then ran multiple scenarios to test the relative weighting assumptions to the overall 

index results. These scenarios were selected through discussion with the NRTEE. The advan-

tages of selecting different scenarios include helping to gauge the robustness of the results,  

increase the index transparency,  and identify the countries whose performance can improve 

or deteriorate under certain assumptions. The following scenarios were selected:

//   EQUAL WEIGHTING OF EACH OF THE FIVE CATEGORIES;

//   T WO-THIRDS  WEIGHTING ON CANADA’S T WO STRONGEST CATEGORIES 

     (INNOVATION, SKILLS); 1/3 WEIGHTING ON ALL OTHER CATEGORIES; AND

//   TWO-THIRDS  WEIGHTING ON CURRENT CAPACITY AND GOVERNANCE 

      (EMISSIONS & ENERGY, POLICY & INSTITUTIONS); 1/3 WEIGHTING ON ALL OTHER CATEGORIES.
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Canada

USA

Japan

Russia

Germany

Italy

France

UK

EQUAL WEIGHTING
CANADA’S COMPETITIVE 

ADVANTAGE

CAPACITY AND 

GOVERNANCE

6

5

4

8

2

7

1

4

6

3

8

1

7

2

7

5

4

8

3

6

1

3 5 2

The relative rankings of countries remained relatively static across the three selected 

scenarios, as outlined below:
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