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1. Introduction 
Reducing the world’s greenhouse gas (GHG) emissions enough to prevent a potentially 
disastrous1 level of climate change is a huge challenge. National governments worldwide have 
unanimously accepted the need to limit average global warming to 2°C (relative to pre-industrial 
temperatures), based on a large and longstanding body of science.2 G8 governments (including 
Canada’s) have accepted that developed countries’ contribution should be to reduce their 
combined emissions by at least 80 per cent below recent levels by 2050.3 
This requires nothing less than a complete transformation of our energy system to one in which 
most energy is emissions-free, and used much more efficiently than now. Starting the 
transformation is urgent because it will take decades. It will only happen if governments move 
quickly to implement policies strong enough to shift the bulk of energy investments from high-
emitting fossil fuel-based energy to zero-emission options. 

There isn’t time for governments to wait for full international agreement on who will do exactly 
what, because such an agreement is not currently in sight. Pointing fingers and waiting for others 
to move is simply a recipe for uncontrolled and costly4 global warming. What the world 
currently needs most is for jurisdictions with the greatest resources and energy expertise to start 
making the necessary changes, which will encourage others to follow. 
Alberta is under a spotlight when it comes to climate change because its GHG emissions, on a 
per capita basis, are extraordinarily high. If Alberta were a country, it would have the joint-
highest per capita GHG emissions in the world (along with Qatar).5 Even on an absolute basis, it 
would be the world’s 30th top emitter despite having a population of less than four million 
(Canada as a whole is 8th in absolute terms and 10th per capita).6 The main sources of Alberta’s 
emissions, and of their recent growth, are shown in Table 1. 
There is, of course, an obvious geographical and economic reason for Alberta’s unusually high 
GHG emissions: the province sits atop vast fossil fuel resources which bring significant 
economic benefits. If the province used those resources only for its own needs, its emissions 
would be high, but they are about 40 per cent higher still7 as a result of producing large volumes 
of fossil energy for export — particularly from the oilsands. This creates an extra and important 
constituency that cares about what the province is doing about GHGs, and whose displeasure 
could be a problem: the jurisdictions that buy Alberta’s energy. 

What Alberta does about its GHG emissions matters a lot to Canada because the province’s 
emissions are a third of Canada’s total8 and heading sharply upwards. What Alberta does or does 
not do could therefore be critical to whether Canada meets its international commitments and 
responsibilities. In theory Canada can meet its commitments regardless of Alberta policy, 
because the federal government has the constitutional authority to regulate harmful emissions, as 
well as extensive taxation and spending powers. But in practice the Alberta government has 
resisted federal regulation of emissions. Instead it has adopted its own GHG targets and created 
an expectation that it will take the necessary actions to meet them. 



Introduction 

The Pembina Institute 2 Responsible Action? 

Table 1: Alberta’s greenhouse gas emissions 1990–20099 

Source 
Emissions 

1990 
(Mt CO2e*) 

Emissions 
2009 

(Mt CO2e) 

Share of 
emissions 

2009 

Growth in 
emissions 
1990–2009 

Share of 
1990–2009 
growth in 

total 
emissions 

Industrial facilities 124 167 71% 35% 69% 

 Electricity generation 39 48 21% 24% 15% 

Oil and gas production, 
transmission and distribution 

66 97 41% 47% 49% 

Oilsands extraction and 
upgrading10 

17 45 19% 167% 45% 

Other oil and gas industry11 49 52 22% 6% 5% 

 Other industrial facilities 19 22 10% 18% 5% 

Transportation 21 34 14% 62% 20% 

 Cars and light trucks 8 11 5% 41% 5% 

 Heavy-duty vehicles (on-road) 5 10 4% 105% 8% 

 Railways and aviation 3 4 2% 42% 2% 

Other transportation (mostly off-
road) 

5 8 3% 66% 5% 

Buildings 12 14 6% 21% 4% 

 Residential buildings 7 9 4% 28% 3% 

Commercial/institutional 
buildings 

5 6 2% 12% 1% 

Agriculture 13 17 7% 29% 6% 

Landfills 1 2 1% 33% 1% 

Total 171 234  37%  

 * megatonnes (millions of tonnes) of carbon dioxide equivalent 

Climate change matters to Alberta because the province faces major impacts, particularly when it 
comes to water. Albertans should expect a greater frequency of both flooding and severe 
drought.12 Water scarcity may constrain the province’s economic growth,13 and the grassland 
ecoregion of southern Alberta is at risk of desertification, with serious consequences for 
agriculture.14 Climate change is likely to bring billions of dollars of additional costs related to 
water supply infrastructure,15 responding to droughts16 and increased forest fires.17 People can 
expect to face increasing health impacts from air pollution, heat-related illnesses and vector-
borne diseases.18 

The Alberta government has often made bold claims about its actions to curb GHG emissions. 
For example, Environment Minister Rob Renner said in 2009: “We’re taking tremendous steps 
forward on climate change. We’re setting achievable targets and laying out ways we will get 
there. The world is looking for leadership on climate change. The opportunity is there for the 
taking. Alberta is taking it.”19 Claims like these require scrutiny — especially at a time when 
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Alberta is undergoing a leadership transition. Albertans need to know how well their province is 
managing GHG emissions, and what the opportunities are to do better. Other Canadians also 
have an interest in these questions for the reasons given above. 
Section 2 of this report looks at Alberta’s current GHG policies, how much they are reducing 
emissions and how they measure up against common-sense criteria such as economic efficiency, 
good use of public resources, good design and accountability. Section 3 focuses on the challenge 
faced by Alberta’s policymakers in limiting GHG emissions from the oilsands, the biggest driver 
of increased emissions in the province. Section 4 examines Alberta’s GHG targets in relation to 
those of Canada and those recommended by the scientific community. Section 5 offers 
recommendations. 
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2. Alberta’s greenhouse 
gas policies 

2.1  Historical context 
Canada’s federal and provincial governments began discussing and promising GHG reductions 
in the 1990s, with Alberta playing a prominent role. As early as 1990, the federal-provincial 
National Action Strategy on Climate Change stated that “the limitation of emissions must begin 
now.”20 In November 1997, federal and provincial energy and environment ministers “agreed 
that it is reasonable to seek to reduce aggregate greenhouse gas emissions in Canada back to 
1990 levels by approximately 2010.”21 In October 1998, the Alberta government published its 
first Strategy for Action on Climate Change, but it contained little in the way of concrete 
commitments.22 
In 2002, as national discussion heated up on whether Canada would ratify the United Nations’ 
Kyoto Protocol, the Alberta government published a new, detailed climate plan while spending 
nearly $2 million on advertising to oppose Kyoto.23 The plan committed to reduce the province’s 
GHG intensity (emissions per dollar of GDP) by 50 per cent between 1990 and 2020, equivalent 
to reducing annual emissions by about 60 megatonnes (Mt) below the business-as-usual level by 
2020, with an interim target of reducing annual emissions by about 20 Mt below business as 
usual by 2010.24 The plan committed to immediate work on emission reduction agreements with 
key sectors like oil and gas, and to implement “regulatory backstops” for those agreements.25 
The plan also confirmed a new policy of requiring all new coal-fired power plants to offset their 
GHG emissions to the level of combined cycle natural gas power plants, the so-called “clean-as-
gas standard.”26 

Apart from the clean-as-gas standard, and the enactment of enabling legislation,27 by 2005 the 
Alberta government had made no apparent progress in requiring GHG reductions from key 
sectors. In April of that year, however, the federal government announced its intended approach 
for regulating industrial GHG emissions,28 and soon afterwards Alberta Environment proposed a 
virtually identical policy using provincial regulations.29 At the end of that year, Alberta formally 
opposed the federal government’s addition of GHGs to the Canadian Environmental Protection 
Act,30 a necessary preparatory step to regulating GHGs federally. 
After the new Conservative government took office in Ottawa, Alberta’s work on regulating 
industrial GHG emissions appeared to cease. However, in March 2007, the Alberta government 
unveiled the Specified Gas Emitters Regulation for large GHG emitters, to take effect less than 
four months later on July 1.31 The suddenness of this move appeared to be explained by Premier 
Ed Stelmach’s desire to set a provincial precedent in advance of the new federal government’s 
first detailed proposal to regulate industrial GHG emissions, announced just a few weeks later 
(the now abandoned Turning the Corner plan32). 
Alberta’s current climate plan,33 titled Responsibility / Leadership / Action, was published in 
January 2008. It reiterates the previous plan’s target to reduce annual emissions by 20 Mt below 
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the business-as-usual level by 2010. However, while the 2002 plan’s GHG intensity target for 
2020 is still included in legislation,34 the 2008 plan does not mention it explicitly, instead re-
casting it both as a 50 Mt reduction in annual emissions below business as usual by 2020, and a 
goal of halting the growth in Alberta’s absolute GHG emissions by that year. 

The 2008 plan adds a target to halve business-as-usual emissions in 2050, and also states this 
target as a 14 per cent reduction in annual emissions below the 2005 level. The plan quantifies 
three broad “wedges” of emission reductions, each corresponding to a distinct technological 
approach: energy conservation and efficiency; carbon dioxide (CO2) capture and storage (CCS); 
and “greening energy production,” which includes renewable energy. Two-thirds of the emission 
reductions are to come from CCS (see Figure 1). The plan commits to a number of specific 
policy actions, but it does not attempt to show that the policies will be strong enough to achieve 
each wedge. 

 

Figure 1: Alberta’s current climate plan 
Note: The figure is reproduced faithfully from the Alberta plan, with one exception: we have included the commitment 
to a 20 Mt reduction in annual emissions in 2010, not depicted in the equivalent figure in the plan. The plan quantifies 
the size of the wedges only graphically pre-2050, but explicitly in 2050: 24 Mt for conservation and efficiency, 139 Mt 
for CCS, 37 Mt for greening energy production. 

2.2 Alberta’s current policies 
Table 1 lists all the provincial policies currently in effect that limit GHG emissions through 
regulations or financial incentives. Some of these stem from the 2008 plan, and some pre-date it. 
We focus on regulations and financial incentives because these are the only types of policies that 
are likely to bring about the large-scale shift in investments needed to meet meaningful GHG 
targets. (We do not consider, for example, policies limited to provision of information or 



Alberta’s greenhouse gas policies 

The Pembina Institute 6 Responsible Action? 

research and development.35) The table includes order-of-magnitude estimates of the likely 
reduction in annual emissions in 2020 from each policy. Details of how we arrived at these 
estimates are provided in Table 8 in the Appendix.
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Table 2: Alberta’s principal greenhouse gas policies today, and their likely contribution to meeting Alberta’s 2020 emissions target 

Name of 
policy 

Main sectors 
where 

emissions 
reduced 

Description 

Likely reduction in annual 
emissions in 2020 (Mt CO2e) 

relative to the absence of the policy 

<0.05 0.05–
0.15 

0.15–
0.5 

0.5–
1.5 

1.5– 
5 

Specified Gas 
Emitters 
Regulation 
(SGER) 

Industrial 
facilities 
(electricity, oil 
and gas, 
other) 

This regulation, which took effect in July 2007, sets GHG intensity 
(emissions per unit of production) targets for all facilities emitting 
more than 0.1 Mt CO2e per year. The target for a facility beginning 
operation before 1999 is 12 per cent below the average intensity 
for 2003–05. Newer facilities are exempt for their first three years 
of operation and then face targets that gradually increase to reach, 
in the ninth year of operation, 12 per cent below the intensity 
measured in the third year. Facilities with emissions higher than 
their targets can comply by making payments of $15 per tonne 
CO2e into the Climate Change and Emissions Management Fund 
(see below) and by purchasing offset credits from projects in 
Alberta.36 

    u 

CCS Major 
Initiatives 

Industrial 
facilities 
(electricity, oil 
and gas, 
other) 

In 2009 the Alberta government selected four large-scale CCS 
projects to receive grants totalling $2 billion over 15 years.37 The 
projects — a coal-fired power plant retrofit, an oilsands upgrader, 
an underground coal gasification project and a CO2 pipeline — are 
expected to start up by 2015.38 However, it is not yet certain that all 
four projects will be constructed. 

    u 

Climate 
Change and 
Emissions 
Management 
Fund 
(CCEMF) 

Industrial 
facilities 
(electricity, oil 
and gas, 
other) 

The $15 per tonne payments into the CCEMF, made under the 
SGER, are reinvested in a wide range of emission reduction 
projects. In 2007–10, $256 million were paid into the CCEMF;39 to 
date $126 million has been committed to approved projects.40    u  

Government 
purchase of 
green power 

Electricity 
generation 

Since 2005 the Alberta government has been purchasing close to 
100 per cent of the electricity it uses in government buildings from 
green power facilities, such as wind farms.41 

  u   
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Name of 
policy 

Main sectors 
where 

emissions 
reduced 

Description 

Likely reduction in annual 
emissions in 2020 (Mt CO2e) 

relative to the absence of the policy 

<0.05 0.05–
0.15 

0.15–
0.5 

0.5–
1.5 

1.5– 
5 

Micro-
generation 
Regulation 

Electricity 
generation 

Since January 2009, electricity distribution companies have been 
required to allow the sale of small-scale consumer-generated 
green power (e.g., from rooftop solar panels) back to the grid.42 
Consumers generating less than 10 kW (the majority) are 
compensated at the retail electricity price.43 This represents a 
modest financial incentive when the retail price is higher than the 
wholesale price normally paid to power generators. 

 u    

Light it Right Electricity 
generation 

Commercial building owners/operators are currently eligible for 
rebates on energy-efficient lighting products.44 Total funding is $4 
million, available on a first-come first-served basis.45 

 u    

Renewable 
Fuels 
Standard 
Regulation 

Cars and light 
trucks, heavy-
duty vehicles 

Starting in January 2012, wholesale and retail sellers of fuel in 
Alberta will be required to meet average renewable fuel content 
levels of 5 per cent for gasoline and 2 per cent for diesel (less 
stringent “transitional” requirements began in April 2011).46 

  u   Bioenergy 
Producer 
Credit 
Program 

Cars and light 
trucks, heavy-
duty vehicles 

This program provides biofuel producers with per-litre production 
subsidies. It was recently extended until 2016, with $336 million of 
funding over the next three years.47 The program is intended to 
increase the local supply of biofuels to comply with the Renewable 
Fuels Standard Regulation.48 (The program also subsidizes certain 
forms of electricity generation from biomass.) 

GreenTRIP Cars and light 
trucks 

In 2010 the Alberta government confirmed that it would make a 
one-time $2 billion capital investment in public transit. To date 
about $500 million has been committed to specific projects, with 
the bulk of this going to an expansion of Edmonton’s electric light 
rail system.49 

 u    

Hybrid Taxi Cars and light 
trucks 

Since July 2008, purchasers of new gasoline-electric hybrid taxis 
have been eligible for a rebate of between $2,000 and $3,000 
depending on model type.50 

u     
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Name of 
policy 

Main sectors 
where 

emissions 
reduced 

Description 

Likely reduction in annual 
emissions in 2020 (Mt CO2e) 

relative to the absence of the policy 

<0.05 0.05–
0.15 

0.15–
0.5 

0.5–
1.5 

1.5– 
5 

Trucks of 
Tomorrow 

Heavy-duty 
vehicles 

Commercial truck owners are currently eligible for rebates when 
purchasing a diesel-electric hybrid vehicle or installing fuel-saving 
features such as auxiliary power units.51 Total funding is $2 million, 
available on a first-come first-served basis.52 

u     

Rebates for 
energy 
efficient home 
upgrades 

Residential 
buildings 

Homeowners are eligible for rebates on energy-saving upgrades to 
insulation and heating systems, as well as for purchases of new 
homes with high energy efficiency.53 Rebates totalling $16 million 
were paid out in 2010, with a typical amount in the vicinity of 
$1,000 per home for upgrades,54 and the amount for a new home 
in the range of $1,500–10,000.55 

  u   

Initiatives for 
public 
buildings 

Commercial/ 
institutional 
buildings 

The Alberta government requires new government-funded 
buildings to meet the LEED silver environmental standard.56 In 
addition, the operation of all large government-owned buildings is 
certified under the BESt (Building Environmental Standards) 
program.57 LEED and BESt both target energy efficiency. 

u     

On-Farm 
Energy 
Management 

Agriculture This program provides agricultural producers with financial 
incentives to install high-efficiency equipment in existing operations 
or new buildings. Incentives temporarily ceased in July 2011, and 
will re-start in April 2012. The total funding available is unclear.58 
The program relies significantly on federal funding.59 

  u   

TOTAL ≤14 Mt 
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Of note is our omission from Table 2 of the clean-as-gas standard for electricity generation. The 
government has now abandoned this policy and its Utilities Commission recently approved a 
new conventional coal-fired power plant with no GHG constraints other than the modest ones in 
the Specified Gas Emitters Regulation.60 

2.3 Evaluation of Alberta’s greenhouse gas policies 
We have developed a set of six criteria for evaluating GHG policies, shown in Table 3. They 
cover the key issues that most interested parties would see as important for success: reducing 
emissions adequately in both the medium and long term, doing so in an economically efficient 
way, ensuring public money is spent wisely, and ensuring good design and accountability. The 
criteria make specific reference to Alberta, but they could be easily adapted to any jurisdiction. 
They assume that once a jurisdiction has adopted targets, policies must be implemented to meet 
them. 

Before applying the criteria to Alberta’s policies, we should note that the provincial government 
has clearly failed to meet its target for 2010 — to reduce annual emissions by 20 Mt below the 
business-as-usual level (see Sec 2.1). The government reaffirmed this target as recently as 2008, 
but Table 2 shows that current policies will not come close to reducing emissions by this amount 
in 2020, let alone 2010. We mention this now because the criteria that we apply below focus on 
2020 and beyond, not 2010. 

The Specified Gas Emitters Regulation (SGER), the CCS Major Initiatives and the Climate 
Change and Emissions Management Fund are the Alberta GHG policies that have by far the 
greatest significance based on the provincial government’s public communications, the sums of 
money involved, these policies’ primary focus on GHGs, and the scale of potential emission 
reductions. We therefore begin by evaluating each of these three policies separately. Afterwards 
we take into account all of the remaining policies to evaluate Alberta’s GHG policies as a whole. 

In each of the following subsections we apply the six criteria from Table 3 and attempt to arrive 
at a qualitative evaluation along a spectrum from “very good” to “very poor.” The evaluations 
are summarized in Table 4 (at the end of Sec. 2.3.4). They obviously have a degree of 
subjectivity, but we have striven to apply the criteria fairly and consistently. We should note that 
some of the evaluations are interdependent; for example, the level of the carbon price set by the 
SGER has consequences not just for the SGER itself but also for how well public resources are 
used under other policies. 
There is a wide spectrum of possible standards for applying the two effectiveness criteria: 
policies could be evaluated in terms of consistency with Alberta’s targets, with Canada’s targets 
or with GHG targets derived from climate science. As we demonstrate in Section 4, Alberta’s 
targets are considerably weaker than Canada’s, both are far weaker than science-based targets; 
yet both Alberta and Canada could still do well economically if Canada met a science-based 
GHG target in 2020. We therefore view Alberta’s targets as clearly inadequate. It suffices, 
however, to use them as the standard in our evaluations below because as the policies fare poorly 
against these weak standards, they would still fare poorly against the stronger targets. 
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Table 3: Our policy evaluation criteria 

Criterion Why it’s important 

Effectiveness — near term: What is the 
estimated effect of Alberta’s current 
policies (i) in terms of the reduction in 
emissions in 2020 relative to a scenario 
without those policies, and (ii) in terms of 
Alberta’s absolute emissions in 2020? 

The Government of Alberta has a target to reduce the 
province’s emissions in 2020 by 50 Mt relative to 
business as usual (Sec. 2.1); Canada’s current target is 
to reduce absolute emissions 17 per cent below the 2005 
level by 2020 (Sec. 4.1); and there is a scientific 
consensus that it is urgent to substantially reduce 
emissions. 

Effectiveness — longer term: How 
clearly do Alberta’s current policies put the 
province on track to achieve much deeper 
reductions in emissions between 2020 and 
2050? 

The Government of Alberta has an absolute emissions 
target for 2050 that is equivalent to a 50 per cent 
reduction relative to business as usual (Sec. 2.1); 
Canada has agreed, based on scientific analysis, that 
developed countries must reduce their total emissions by 
80 per cent or more by 2050 (Sec. 1). 

Economic efficiency:61 To what extent do 
current policies seek to exploit the full 
range of opportunities to reduce emissions 
in any given year at a cost per tonne less 
than some chosen value? 

Overall economic efficiency is maximized (i.e., the total 
cost to the economy is minimized) when all opportunities 
to reduce emissions up to some cost per tonne62 are 
implemented. 

Good use of public resources: To what 
extent is current policies’ allocation of 
public funds and carbon value* justified by 
objectives that are demonstrably in the 
public interest? 

Public resources are very limited and should therefore be 
targeted to compelling objectives such as protection of 
vulnerable industries from a shift in activity to foreign 
competitors, protection of low-income individuals from 
energy cost increases, and investment in GHG 
reductions not reasonably achievable through other 
means.63 

Good design: Are current policies simple 
and clear; do they require rigorous 
measurement; how much certainty do they 
provide about the future; and how well are 
they informed by consultation of diverse 
stakeholders? 

Simple and clear policies are less costly to implement for 
both government and those affected by them, less likely 
to be “gamed” and more likely to win public confidence. 
Rigorous measurement is needed to ensure real results. 
Reasonable certainty about the future allows confident 
investment in long-lived projects. Consultation allows 
those who are most concerned to provide input and 
helps policymakers anticipate pitfalls. 

Accountability and adaptiveness: How 
transparent and effective are the processes 
in place to evaluate the performance of 
current policies, determine the size of any 
gaps between those policies and the 
government’s emissions targets, and adjust 
the policies accordingly? 

Since climate policies take significant effort to implement 
and time to deliver results, emissions targets are unlikely 
to be met if there is little public understanding and 
scrutiny of progress towards them. There needs to be an 
assurance that lessons learned from policy 
implementation will be acted upon. 

* Carbon value refers to the total of allowed emissions covered by a carbon pricing policy multiplied by the carbon 
price. Carbon value is the total amount that emitters would have to pay if they were required to pay the carbon price 
for every tonne emitted. Carbon value measures the atmosphere’s limited capacity to absorb emissions, and can 
therefore be seen as belonging to society as a whole.64 
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2.3.1 Specified Gas Emitters Regulation 
The SGER was a pioneering policy — the first in North America to apply a carbon price (a price 
on GHG emissions) to all large emitters. However, while a pioneering policy usually requires 
expenditure of significant political capital, and often influences other jurisdictions, it is not 
necessarily a good policy. To determine the merits of the SGER we evaluate it against our 
criteria. 

Effectiveness — near term 
The GHG intensity targets set by the SGER have little relation to the likely emission reductions 
resulting from it, because emitters can comply with the targets by making $15 per tonne 
payments into the Climate Change and Emissions Management Fund (CCEMF) and by 
purchasing offset credits from projects in Alberta. We treat the CCEMF as a policy separate from 
the SGER, so we do not count here emission reductions stemming from use of the money in the 
fund. We explain in the following paragraphs why offset credits do not necessarily correspond to 
emission reductions attributable to the SGER. 

Offset credits represent emission reductions in Alberta that would not count directly towards 
meeting large emitters’ intensity targets in the SGER. For example, many of the offset projects 
that have received credits so far are low-till agriculture projects or wind farms. (Although the 
emission reductions associated with wind farms do physically occur at fossil-fuelled power 
plants, which have targets under the SGER, those reductions do not count directly towards 
meeting the targets because they do not affect the GHG intensity of the fossil-fuelled plants.) 

If the emission reductions represented by offset credits are to be attributed to the SGER, the 
offset projects must have faced barriers preventing their implementation in the absence of the 
SGER — barriers that were overcome by the revenue stream created by the sale of offset credits 
to large emitters. If offset projects would have occurred in the absence of the SGER, then they 
must be the result of some other policy or simply part of business as usual. 
An examination of Alberta’s offset registry shows that more than 82 per cent of the 10 Mt of 
credits used for compliance with the SGER during 2008–10 came from projects that started up 
between January 2002 and January 2007 — that is, before the SGER was unveiled in March 
2007.65 Clearly these credits do not represent emission reductions attributable to the SGER. It is 
not plausible that investors or project developers would have committed to projects on the basis 
of a future revenue stream (from credit sales) that depended on government regulations that had 
not yet been drafted and whose implementation could have been delayed many years. 

Although Alberta Environment is now moving to make some aspects of the offset system more 
rigorous, its latest guidance (as well as the text of the SGER) still allows projects that started as 
early as 2002 to receive credits.66 The system will continue to allow whole categories of 
activities to qualify for credits as long as those activities represent less than 40 per cent of current 
practice in a sector, with no project-by-project scrutiny to check whether a project is already 
profitable without the revenue from offset sales.67 This approach is certain to result in large 
volumes of credits continuing to be issued to projects that cannot credibly be attributed to the 
SGER. 

The Alberta government has also recently amended the SGER in a way that further weakens the 
offset system: allowing for double offset credits — two tonnes of credits for one tonne of 
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emission reductions — for certain CCS projects. This provision will, for example, apply to 
Shell’s Quest CCS project (one of those being subsidized under the CCS Major Initiatives 
Program), which could generate more than 2 Mt of credits per year.68 Because credits are used by 
large emitters in lieu of on-site emission reductions or payments into the CCEMF, double 
crediting will result in higher emissions from large emitters or lower payments into the CCEMF 
(relative to single crediting). This will reduce the emission-reduction effectiveness of the SGER 
or the CCEMF respectively. 
Economic modelling probably provides the best available way to estimate the likely impact of 
the SGER. It suggests that the reduction in annual emissions attributable to the regulation is 
likely more than 1.5 Mt but not more than 5 Mt in 2020 (see Table 8 for details). This conclusion 
is consistent with the fact that a carbon price of $15 per tonne represents a cost to industry that in 
many cases will be too small to affect investment decisions. For example, an oilsands producer, 
emitting 0.11 tonne CO2 per barrel of oil (an average GHG intensity level),69 will receive an 
incentive of no more than 20 cents per barrel (0.11 tonne/barrel × 1,500 cents/tonne × 12%) to 
reduce GHG intensity by 12 per cent or to limit production. This is only about 0.2% of the oil 
price. 

The SGER has certainly prompted large emitters to take GHG management more seriously, but 
the policy as it currently stands is clearly very far from able to prevent continued increases in 
Alberta’s absolute emissions, since halting the growth in Alberta’s absolute GHG emissions by 
2020 — as per the 2008 climate plan — corresponds to an estimated 50 Mt reduction in annual 
emissions below business as usual by that year (see Figure 1). The government knows that the 
current SGER is much weaker than what is required by the plan, because the economic 
modelling it commissioned when preparing the plan showed that a carbon price much higher 
than $15 per tonne would be needed by 2020 to achieve the necessary emission reductions.70 
In light of this analysis, the SGER’s near-term effectiveness must be considered poor. 

Effectiveness — longer term 
To date, the government has announced no intention of increasing the carbon price set by the 
SGER (currently the ceiling price is $15 per tonne, because emitters can comply by making 
payments into the CCEMF at this rate). For the policy to be considered effective post-2020, the 
government would need to have signalled its intentions regarding the future level of the price, 
preferably in legislation to increase certainty.71 Given the rapidly increasing scale of GHG 
reductions that Alberta needs to achieve post-2020 to achieve the government’s targets (see 
Figure 1), the longer-term effectiveness of the SGER, as it currently stands, must be considered 
very poor in the absence of any commitment to increase the ceiling price. (And if the ceiling 
price were increased to the point where the market carbon price were lower than the ceiling, then 
the targets and compliance options in general would also need to be strengthened to increase the 
market price.) 

Economic efficiency 
As a carbon pricing policy, the SGER should have very good economic efficiency, providing a 
financial incentive to undertake all emission reductions that cost less than $15 per tonne. 
However, in some cases the SGER does not actually provide such an incentive. Notably: 

• The incentive to undertake emission reductions by lowering the output of an industrial 
activity is at most $1.80 per tonne (12% × $15) because of the SGER’s intensity targets. 
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• Industrial process emissions (emissions from processes other than combustion) are 
exempted, as are emissions from land disturbance in the oilsands. 

• Outside the large emitter sectors, the incentive to reduce emissions is less than $15 per 
tonne because of the transaction costs associated with creating and trading offset credits, 
and the probability that business-as-usual offset projects crowd out offset projects that 
would really need a financial incentive to proceed. 

The SGER is therefore not capturing significant opportunities to reduce emissions at a cost of 
less than $15 per tonne, and its economic efficiency can be considered at most “good.” 

Good use of public resources 
As noted under Table 3, carbon value — the total amount that emitters would have to pay if they 
were required to pay the carbon price for every tonne emitted — can be seen as a public 
resource. The Pembina Institute agrees with this view, because every tonne uses up limited space 
in the atmosphere (which belongs to everyone) and causes damage to our shared environment. 
We therefore see any exemptions from payment of a carbon price as a subsidy, or allocation of a 
public resource to emitters. 

Under the SGER, large emitters pay the carbon price (by paying into the CCEMF or purchasing 
offset credits) on less than 10 per cent of their emissions.72 The lowness of this number is mostly 
a result of the fact that the SGER targets are intensity reductions of only 12 per cent from past 
levels (it is also affected by the exemption of industrial process emissions). In other words, the 
SGER allocates more than 90 per cent of carbon value — worth about $1.5 billion per year73 — 
to large emitters free of charge. 

We consider this to be a very poor use of public resources. It is even worse if the SGER is 
regarded as an economy-wide carbon pricing policy (in view of offsets), because the SGER 
retains no carbon value at all from smaller emitters, whether inside or outside the industrial 
sector.74 The need to protect international competitiveness might justify some allocation of 
carbon value to certain industry sectors under a high carbon price,75 but it is unlikely to do so at 
$15 per tonne. (Even under a much higher carbon price, the electricity generation and oil 
production sectors would not have a good case for receiving carbon value free of charge. For 
electricity, this is because there is little international competition; for oil, it is because profit 
margins are large.) 

Good design 
The SGER combines strengths and weaknesses when it comes to good design. Its rules are 
relatively simple, at least compared to some other emissions-trading frameworks. It is less clear 
how rigorously emissions (and emission reductions in the case of offsets) are being measured 
under the SGER, as this is determined by government officials and is not open to public scrutiny. 
The technical guidance that Alberta Environment issues to large emitters signals a fair degree of 
rigour — insisting, for example, on the same methodology being used to quantify emissions for 
target-setting and compliance.76 However, audits undertaken by the department have uncovered 
significant problems. In 2009 (the latest year for which audit results are available), five out of the 
13 compliance submissions from large emitters that were audited were found to have “material 
discrepancies.”77 Alberta Environment has also recognized the need to tighten up multiple 
aspects of how emission reductions from offset projects are quantified.78 
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It can be argued that offset systems fail the test of good design by their very nature. They are 
highly complex because they try to measure emission reductions from a business-as-usual 
baseline that is intrinsically difficult to determine, and they attempt to do this for project types 
from all parts of the economy. Offset systems are therefore extremely vulnerable to “gaming” — 
the attempt to get a benefit (credits, in this case) without real action.79 One strong aspect of 
Alberta’s offset system is the transparency of the offsets registry, which provides considerable 
public information on the creation and ownership of credits. 
As noted above, the SGER provides little certainty about the future because the government has 
not signalled its intentions regarding the future level of the carbon price. The SGER could hardly 
be said to have benefitted from adequate consultation before it was introduced, because it took 
effect less than four months after the legal text was published. Alberta Environment has 
subsequently consulted widely on many aspects of the regulation’s implementation, although 
environmental organizations were not consulted on the recent double offset-crediting 
amendment. 

Overall, the SGER could be considered to be average on this criterion. 

Accountability and adaptiveness 
Each spring Alberta’s Environment Minister issues a news release and backgrounder that briefly 
summarizes the performance of the SGER during the previous year, quantifying the aggregate 
use of each of the compliance options. Although they are improving, these summaries continue 
to be highly misleading. The most recent one:80 

• Refers repeatedly to emission reductions without acknowledging that total emissions 
from Alberta’s large emitters continue on an upward trend in spite of the SGER. 
Alberta’s Auditor General took the government to task on the same point as long ago as 
2008, complaining that “the Ministry reported greenhouse gas reductions that, as worded, 
appear to inaccurately convey reductions in emissions intensity as absolute emissions 
reductions.”81 

• States, incorrectly, that the SGER “require[s] mandatory greenhouse gas reductions,” 
when in fact emitters can comply simply by making payments into the CCEMF. 

• Portrays offset credits as emission reductions resulting from the SGER, despite the fact 
that this is plainly untrue for most credits (see above). 

On a more positive note, Alberta Environment has published one full annual report on the SGER, 
providing much more detail, including the choice of compliance options at the facility level.82 
However, this report only covers compliance up to the end of 2008, and the aggregate 
compliance results it presents83 do not agree with the summary on Alberta Environment’s 
website.84 This raises questions about the reliability of these numbers. 
So while the government clearly does have a process in place to evaluate the performance of the 
SGER, it lacks transparency, and the results are publicly communicated by the Environment 
Minister in a manner that hinders accountability. The government appears to have no process to 
strengthen the SGER in keeping with the emission reduction commitments in its 2008 climate 
plan. Overall, therefore, the level of accountability and adaptiveness of the SGER appears to be 
poor. 
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2.3.2 CCS Major Initiatives 

Effectiveness — near term 
The projects funded under this program are expected to prevent at most 5 Mt of annual emissions 
if they go ahead (see Table 8). But since the federal government is providing the same projects 
with $526 million85 to complement the $2 billion from the Alberta government, the reduction in 
annual emissions attributable to the provincial program alone must be somewhat less than 5 Mt. 

Regardless, 5 Mt is a small number compared to the more than 30 Mt reduction in annual 
emissions that Alberta’s 2008 climate plan aims to obtain from CCS by 2020 (see Figure 1). On 
that basis, given that this is Alberta’s main policy for implementing CCS, its near-term 
effectiveness must be considered poor. 

It should be noted that since CCS projects will receive offset credits under the SGER (see Sec. 
2.3.2), the emission reductions should be counted under the SGER rather than under this 
program. However, these reductions are likely to replace large emitters’ payments into the 
CCEMF (rather than other large-emitter reductions or offset credits), in which case they would 
add to the reductions attributable to the SGER. In other words, reductions currently attributed to 
CCS Major Initiatives in Table 2 would shift to the SGER row of the table, and the reductions 
attributed to the CCEMF would shrink because the fund would now be smaller. 

Effectiveness — longer term 
To date, the government has announced no intention of going beyond the $2 billion currently 
allocated to this program. For it to be considered effective post-2020, the government would 
need to have explained how it intends to scale up CCS in the long term. (This would include 
setting out how the balance between public subsidies, mandatory CCS and the incentive from a 
carbon price should shift over time.) 
In the absence of such information, we can nonetheless recognize that this program begins to 
address the need for large-scale deployment after 2020, by aiming to prove CCS at the 
commercial scale now. Also, the initial CCS projects should last several decades. But if 5 Mt is a 
small fraction of the 30+ Mt reduction in annual emissions that Alberta’s climate plan aims to 
obtain from CCS by 2020 (see Figure 1), then it is an even smaller fraction of the plan’s 65 Mt 
reduction from CCS by 2030 or its 139 Mt reduction from CCS by 2050. Accordingly, given that 
this program is, again, Alberta’s main policy for implementing CCS, its longer-term 
effectiveness must be considered poor at best. 

Economic efficiency 
The economic modelling study that Alberta Environment commissioned to inform the 2008 
climate plan indicates that if a high carbon price is used to achieve large emission reductions, 
most of those reductions will come from CCS.86 Since a carbon price should be economically 
efficient, the government therefore has a good economic-efficiency basis to focus on beginning 
large-scale deployment of CCS. 
This program can, however, be criticized on an economy efficiency basis. First, the four CCS 
projects selected appear to have been chosen for the diversity rather than the low cost of the CCS 
applications. (It may be reasonable, however, to say that we do not yet have a good idea of the 
relative long-term costs of different applications, and need to pursue many until the answer 



Alberta’s greenhouse gas policies 

The Pembina Institute 17  Responsible Action?  

becomes clearer.) Second, since this program is subsidizing emission reductions that cost on the 
order of $100 per tonne (see Sec. 3.2.1) we can ask why it is limited to CCS rather than open to 
any technology capable of reducing GHG emissions at a comparable (or lower) cost per tonne. 
Notably, renewable energy is a fundamentally more sustainable alternative that does not require 
continued massive resource extraction.  
Given these various considerations, the economic efficiency of this program can probably be 
considered average. 

Good use of public resources 
Although the use of public funds through this program may be average from an economic 
efficiency perspective, it is more questionable when one considers alternative ways to achieve 
the same outcome. The need for subsidies to implement CCS falls as the carbon price rises; CCS 
could also be implemented without any public expenditure by requiring it as a condition of 
approval of new industrial facilities. In other words, this program could achieve the same 
outcome for less money (or a bigger outcome for the same amount of money) if the Alberta 
government were willing to increase the carbon price, contemplate mandatory CCS, or both. 
A far higher carbon price and mandatory CCS are both economically feasible options. A 
modelling study conducted by the same consultants as used by Alberta Environment has shown 
that Alberta could continue to have Canada’s fastest growing provincial economy with a carbon 
price reaching $200 per tonne by 2020 and mandatory CCS for all new natural gas processors, 
coal-fired power plants and oil sands operations.87 This program’s use of public resources must 
therefore be considered poor. 
It is important to note that this evaluation is not a criticism of the management of the program. 
Nor does it mean that the Pembina Institute is opposed to CCS or to some degree of public 
subsidy for initial CCS demonstrations (see Section 3.2.1 for more information on our 
perspective on CCS). The evaluation is, rather, a consequence of the way Alberta’s GHG 
policies have been established at a broader level. 

Good design 
This program is relatively simple, but the way that it overlaps with the SGER via offset credits is 
complex. It is not clear at this point what detailed conditions will be attached to the payments to 
companies, or whether those conditions will be made public. It is also not yet clear how 
rigorously the program’s emission-reduction benefits will be measured, especially for the two 
projects in which the CO2 will be used for enhanced oil recovery (see Table 8). It appears that 
those measurements will occur primarily via offset protocols. 
The program does provide certainty for the selected projects, but otherwise it provides no 
indication of the government’s future intentions as to how to scale up CCS. The government has 
consulted fairly widely on this topic through the Alberta CCS Development Council.88 
Overall it is probably too soon to tell how well the program fares on this criterion. 

Accountability and adaptiveness 
Again, given that this program is in the early stages, it is too soon to tell how well the 
government will evaluate its performance and make adjustments. However, the government has 
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given the impression that its $2 billion investment is a one-off gesture, not part of a longer-term 
plan. 

2.3.3 Climate Change and Emissions Management Fund 
The money paid into the Climate Change and Emissions Management Fund (CCEMF) by large 
emitters, for purposes of compliance with the SGER, is reinvested in emission-reduction projects 
by the Climate Change and Emissions Management Corporation (CCEMC). The CCEMC is an 
independent not-for-profit corporation that is authorized to play this role by a regulation.89 

Effectiveness — near term 
Based on the amount that the CCEMC is likely to invest over the next few years, the resulting 
reduction in annual emissions by 2020 is likely to be on the order of 1 Mt (see Table 8). While it 
is possible that emissions reductions could be significantly greater than this (if their cost per 
tonne is relatively low), there are two key reasons why they might instead be less. 

First, the Alberta government has to date taken no steps to prevent emission reductions from 
projects in which CCEMC invests counting towards large emitters’ compliance with the SGER. 
This would occur if the reductions occur directly at large-emitter facilities or if the projects 
receive offset credits. Such emission reductions should be counted under the SGER rather than 
under the CCEMF. It is likely that they would replace large emitters’ payments into the CCEMF 
(rather than other large-emitter reductions or offset credits), in which case they would add to the 
reductions attributable to the SGER. In other words, some of the reductions currently attributed 
to the CCEMF in Table 2 would shift to the SGER row of the table, and the remaining reductions 
attributed to the CCEMF would shrink a little more because the fund would now be smaller. 
The CCEMC has recently developed detailed guidance for quantifying emission reductions from 
the projects it invests in, but the guidance document90 is silent about this accounting issue. 
Second, it is possible that projects in which the CCEMC invests might have gone ahead without 
its participation, either as the result of some other policy or as part of business as usual. If the 
emission reductions associated with a project are to be attributed to the CCEMF, then the project 
must have faced barriers preventing its implementation in the absence of the CCEMC’s 
investment — barriers that were overcome by that investment. This issue applies equally to 
offset credits (see Sec. 2.3.2). While it is not yet being adequately addressed in the case of 
offsets, the CCEMC does now require91 project proponents to submit a validation report that 
confirms significant barriers exist to the project, based on a careful analysis.92 Hopefully this 
approach will be robust enough to largely prevent the CCEMC from investing in projects that 
would have been able to proceed without its involvement. 
In addition, it should be noted that the provision of double offset credits for certain CCS projects 
may result in lower payments into the CCEMF (see Sec. 2.3.1) and commensurately lower 
emission reductions resulting from investment of this money. 

The CCEMF is inherently a mechanism that defers emission reductions until later, because 
payments into the fund are an alternative to immediate emission reductions under the SGER. In 
practice, most of the projects in which the CCEMC has invested to date aim for relatively near-
term emission reductions,93 but there appears to be nothing to prevent the CCEMC’s board from 
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shifting its emphasis to funding more projects focused on long-term technology development, 
rather than near-term deployment. 

Overall, given that the CCEMF is one of the three most significant Alberta GHG policies, its 
near-term effectiveness must be seen as poor in the context of the government’s target to reduce 
annual emissions by 50 Mt below business as usual in 2020, and in light of the accounting issues 
raised above. 

Effectiveness — longer term 
The significant investments that the CCEMC is making in technologies that are not yet widely 
used hold the promise of paving the way for greater emission reductions in the longer term than 
in the near term. One way in which this might happen is that investments now could help reduce 
the cost of technologies so that their degree of adoption later is higher for a given carbon price. 
However, it is not clear whether the CCEMC is investing strategically in this regard. Notably, it 
not clear whether it is focusing on areas where the emission-reduction potential of technology 
cost reductions is greatest, and whether it is coordinating investments with other jurisdictions.  

This means that it is too soon to tell how effective the CCEMF will be for the longer term. 

Economic efficiency 
It is not clear how the CCEMC is selecting projects with reference to their cost per tonne of 
emissions reduced. If it wanted to maximize economic efficiency, the CCEMC would 
systematically search for emission reduction opportunities that have the lowest cost above $15 
per tonne (opportunities below $15 per tonne should already result from the SGER). However, it 
seems unlikely that this is the case. On the other hand, the CCEMC does appear to be investing 
in a fairly full spectrum of technology types, encompassing energy efficiency, renewable energy 
and CCS.94 
At this point not enough information is available about CCEMC’s selection criteria or the 
projects in which it is investing to be able assess economic efficiency. 

Good use of public resources 
We consider the funds invested by the CCEMC to be public funds because they are a portion of 
the carbon value of emissions from large emitters. As explained in Sec. 2.3.2, the Pembina 
Institute regards carbon value as a public resource. 
We welcome using carbon value to achieve further emission reductions — which is what the 
CCEMF does — as opposed to using it for a purpose unrelated to climate policy. However, when 
emission reductions can be reasonably achieved without expending public funds, it is better to 
reserve those funds for emission reduction activities that have a greater need for public support. 
As noted in Sec. 2.3.3, the need to subsidize emission reductions falls as the carbon price rises, 
and a far higher carbon price than Alberta’s current $15 per tonne would be economically 
feasible. The CCEMC’s existing projects would need less investment, and it could devote more 
funds to higher-cost, more innovative emission reductions while maintaining economic 
efficiency, if the Alberta government were willing to increase the carbon price. 

In light of this, the CCEMF’s use of public resources must be considered poor for the same 
reason as for the CCS Major Initiatives program. 
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We should emphasize that this is not a criticism of the CCEMC’s specific project choices but 
rather a consequence of the way Alberta’s GHG policies have been established at a broader level. 
However, one use of public funds that is a specific choice of the CCEMC is its lobbying of 
governments. The CCEMC’s annual report for 2010 states that “strong leadership and a 
significant, concerted presence in major political centres have been required to deliver our 
message of progress;”95 the report lists visits to Ottawa and Washington as part of “telling our 
story.” We note that lobbying is not a legally authorized use of the CCEMF,96 if that was the 
source of funding for those visits. 

Good design 
The CCEMF is a complex policy. Projects to be funded are selected using numerous criteria97 
that are open to interpretation and subject to change. Just like an offset system, the CCEMF tries 
to measure emission reductions from business-as-usual baselines that are intrinsically difficult to 
determine, and for project types from all parts of the economy. It can be argued that this type of 
approach cannot pass the test of good design. In addition, the CCEMF has a complicated 
accounting overlap with the SGER.  
The CCEMC’s contribution agreements with project proponents, detailing the conditions 
attached to payments, are not public.98 The CCEMC is subject to Freedom of Information 
legislation,99 but Alberta’s Auditor General does not appear to be empowered to audit the 
corporation100 (Alberta Environment does have the power to carry out an audit101). 
The CCEMC’s guidance for quantifying emission reductions from projects gives reason to 
believe that measurement will be rigorous, although not necessarily transparent. The CCEMC’s 
stream of future funding from the SGER provides reasonable certainty about continued future 
investments. But the composition of the CCEMC’s board indicates that the implementation of 
the CCEMF is overly dominated by one category of stakeholders, with representatives of large-
emitter industry sectors occupying a majority of the seats, and no seats for “clean economy” 
sectors like renewable energy, energy efficiency or sustainable transportation.102 

Based on the above analysis, we would have to consider that the CCEMF fares poorly on the 
criterion of good policy design. 

Accountability and adaptiveness 
Since the projects funded from the CCEMF are only just beginning to be implemented, it is too 
soon to tell how well performance will be evaluated and adjustments made. However, the 
CCEMC’s guidance for quantifying emission reductions lays the groundwork for future 
evaluations and suggests that they will be robust. 

2.3.4 Alberta’s policies as a whole 
As argued earlier, the three policies evaluated individually above are the most significant of 
Alberta’s GHG policies. How do they fare against our evaluation criteria when looked at in 
combination? Do any of those combined assessments change when we consider the remaining 
policies listed in Table 2? 
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Effectiveness — near term 
Table 2 shows that Alberta’s current GHG policies as a whole will reduce annual emissions in 
2020 by no more than 14 Mt relative to business-as-usual, and possibly by less than 10 Mt.103 
The policies that we have not evaluated individually make only a modest contribution. Alberta’s 
GHG policies as a whole fall far short of the government’s target to reduce annual emissions by 
50 Mt below business as usual in 2020, which corresponds to halting the growth in Alberta’s 
absolute GHG emissions by that year. This means that with its current policies, Alberta’s 
emissions are set to grow even more rapidly between now and 2020 than its climate plan foresees 
(see Table 6 in Sec. 4.2), and to continue increasing in the 2020s. On this basis the policies as a 
whole are poor. 

Since Alberta accounts for a third of Canada’s total emissions, the analysis summarized in Table 
2 is not inconsistent with Environment Canada’s estimate that current provincial policies for all 
the provinces combined will only reduce annual emissions in 2020 by about 32 Mt relative to 
business as usual.104 In theory federal policies could significantly reduce the work that the 
Alberta government needs to do to meet its 2020 target. Environment Canada estimates that 
current federal policies will also reduce annual emissions in 2020 by about 32 Mt relative to 
business as usual,105 of which roughly one third, or 11 Mt, might reasonably be expected to be 
located in Alberta. If so, the combination of roughly 12 Mt from Alberta’s policies and roughly 
11 Mt from federal policies would still leave Alberta far short of meeting the provincial 
government’s 50 Mt target. 

Effectiveness — longer term 
The government has, to our knowledge, announced no intention of increasing the future 
stringency or scale of any of its current GHG policies. And it has not explained how it intends to 
scale up key technologies like CCS in the long term. The government has provided some signals 
that it intends to implement some additional GHG policies. For example, the Minister of 
Municipal Affairs has indicated that Alberta will adopt the forthcoming new National Energy 
Code for Buildings,106 and Alberta Energy recently began consulting stakeholders on an 
Alternative and Renewable Energy Policy Framework. 

However, given the contradiction between the general stasis in Alberta’s GHG policies and the 
rapidly increasing scale of GHG reductions that Alberta needs to achieve post-2020 to achieve its 
targets, we consider the longer-term effectiveness of the policies as a whole to be very poor. 

Economic efficiency 
The three most significant policies have a combined economic efficiency that appears to be at 
least average, based on the individual analyses described in the preceding sections. The 
remaining policies will certainly reduce the overall economic efficiency, because they target 
specific technologies or practices, some of which will have a relatively high cost per tonne of 
emissions reduced, and others a relatively low cost. In addition, Alberta currently lacks some 
policies that are widely recognized as being part of an economically efficient climate plan. These 
include up-to-date energy codes for buildings and, perhaps most importantly, a truly economy-
wide carbon price.107 (The SGER can be seen as economy-wide, in view of offsets, but the offset 
system only imperfectly transmits the carbon price to non-industrial emissions.) 
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Overall economic efficiency is also likely reduced as Alberta falls short on its near-term climate 
targets. To catch up, and then meet the 2050 target, a disproportionate effort will be needed in 
the later years — which is likely to be more costly than an effort more evenly distributed over 
time. 

Nonetheless, taking all factors into account, the overall economic efficiency of Alberta’s policies 
can probably still be considered average. 

Good use of public resources 
The three most significant policies make poor use of public resources — a conclusion that results 
mostly from $1.5 billion per year of carbon value being allocated to large emitters free of charge, 
and from the low level of the carbon price. Of the remaining policies, those that make by far the 
biggest use of public resources are the Bioenergy Producer Credit Program (over $100 million 
per year) and GreenTRIP ($2 billion in total). Subsidies for biofuels are generally thought to be 
very expensive on a cost per tonne basis.108 Subsidies for transit are very expensive for 
governments, but transit permits large cost savings for users and has other important benefits, 
such as reducing congestion. 
There appears to be little reason to consider that the degree of good use of public resources 
differs overall from that of the three most significant policies. 

Good design 
The three most significant policies have a roughly average combined score on this criterion. 
Most of the remaining policies appear individually to be relatively simple and clear. However, it 
can also be argued that a broad collection of subsidy policies fails the test of good design for the 
same reasons as offset systems: measurement of emission reductions is very difficult because it 
is hard to determine which actions are truly attributable to the subsidies, and this problem 
appears in a wide variety of situations. We nonetheless consider this argument insufficient to 
clearly change the overall evaluation. 

Accountability and adaptiveness 
The Alberta government has no apparent process to evaluate the performance of its GHG 
policies overall. It has certainly not published any such evaluation since its current climate plan 
was published nearly four years ago. Unfortunately this is not a surprise: the government made 
no attempt in the 2008 plan to explain how specific policies would meet its emissions targets, 
and it evidently continues to have the same attitude now. 
Alberta Environment knew that the policies described in the 2008 plan were far too weak to meet 
the plan’s targets, as the Auditor General pointed out in October 2008.109 In the same report the 
Auditor General called on the government to produce “a master implementation plan with the 
specific actions to allow it to meet the targets, and with regular progress reporting... the 
implementation plan should clearly state the milestone dates for key decisions.”110 Three years 
later the government has not fulfilled that recommendation. This strongly indicates that the 
government has little or no interest in strengthening its policies to meet its emissions 
commitments. 
This is a serious failure of accountability and a near-absence of adaptiveness. The government’s 
performance in this area is, without a doubt, very poor. 
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Table 4: Summary of our evaluations of Alberta’s current greenhouse gas policies 

Criteria 
Specified Gas 

Emitters 
Regulation 

CCS Major 
Initiatives 

Climate Change 
and Emissions 
Management 

Fund 

Policies as a 
whole 

Effectiveness — 
near term − − − − 

Effectiveness — 
longer term − − − Too soon to tell − − 

Economic 
efficiency + o 

Insufficient 
information o 

Good use of 
public resources − − − − − 

Good design o Too soon to tell − o 

Accountability 
and adaptiveness − Too soon to tell Too soon to tell − − 

Note: Rating system: 

+ + very good 
+  good 

o average 

− poor 

− − very poor 
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3. Limiting greenhouse 
gas emissions from the 
oilsands 

3.1 Significance of the oilsands for climate policy 
Oilsands extraction and upgrading accounted for almost one-fifth of Alberta’s GHG emissions in 
2009, and close to half of the growth in Alberta’s emissions since 1990 (see Table 1). The large 
scale and rapid expansion of this industry give it great national as well as provincial significance, 
and this is particularly true from a climate policy perspective. For not only Canada, but also the 
U.S. (purchaser of the majority of oilsands output) as well as other international customers, 
manufacture of transportation fuels from oilsands bitumen helps perpetuate business-as-usual use 
of fossil fuels and correspondingly high GHG emissions — at a time when curbing climate 
change requires an urgent transformation of our energy system to one in which most energy is 
emissions-free. 
Below we take a closer look at the challenge faced by Alberta’s policymakers in limiting GHG 
emissions from the oilsands sector. 

3.1.1 Background 
Oilsands GHG emissions have soared as a result of the industry’s rapid expansion over the past 
two decades. Between 1990 and 2009, oilsands GHG emissions more than doubled, increasing 
by 165 per cent (see Table 1). According to the most recent projection from Environment 
Canada, the rapid pace of oilsands emissions growth is set to continue for at least the next 
decade, with emissions forecast to double between 2009 and 2020 under current federal and 
provincial government policies.111 The historical and projected future growth in oilsands GHG 
emissions are shown below in Figure 2. 
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Figure 2: Greenhouse gas emissions from oilsands extraction and upgrading  
Data from 1990 to 2009112 are measured values; data for 2010 to 2020113 represent Environment Canada’s latest 
forecast values; the uncertainty range only reflects extraction since Environment Canada has not quantified the 
uncertainty in future upgrading emissions 

In the absence of dramatic changes in technology, ongoing expansion of the industry will result 
in continued growth in emissions. Multiple government and industry forecasts show large 
increases in production not just until 2020 but beyond. For example, a prominent forecast by the 
Canadian Energy Research Institute (CERI) includes a “realistic scenario” in which oilsands 
production increases continuously up to 2035. In this scenario, shown below in Figure 3, 
production increases by 150 per cent between 2010 and 2035, reaching 4.9 million barrels per 
day by the end of the period.114 Over 4 million barrels per day of capacity have already been 
approved in Alberta and an additional 4 million barrels per day have been announced115 — far 
more than shown in Figure 3. 
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Figure 3: Oilsands production forecast in CERI’s “realistic scenario”116 

3.2 Opportunities for limiting oilsands greenhouse gas 
emissions 

Given the large projected growth in oilsands production and the associated GHG emissions, it is 
clear that the sector poses a significant challenge to Alberta’s ability to meet its GHG targets for 
2020 and 2050. In the following sections we look at the key technological opportunities to limit 
oilsands GHG emissions. 

3.2.1 Carbon capture and storage 
According to Alberta Energy, “Carbon capture and storage will enable Alberta’s economy to 
continue to grow, while reducing carbon emissions from large-scale operations like coal-fired 
electricity generation, oil sands extraction and value-added upgrading. Essentially, this 
technology will deliver the majority of our GHG reductions to allow us to meet our climate 
change goals, while providing Albertans with the economic advantage and quality of life they 
expect.”117 
The Pembina Institute’s research points to a more nuanced view of CCS. Our 2005 report, 
“Carbon Capture and Storage: an arrow in the quiver or a silver bullet to combat climate 
change?” found that CCS may play a role in reducing Canada’s emissions but that a range of 
issues mean it is not a “silver bullet.” These issues include high cost, energy penalties (meaning 
that CCS requires extra production of fossil fuels, with attendant environmental impacts), limited 
experience with underground CO2 storage, and the risk of leakage.118 Similarly, a survey of 
participants at a 2008 “thought leader forum” on CCS, held by the Pembina Institute and the 
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University of Calgary, found that seven out of 10 participants saw CCS contributing less than a 
third of Canadian GHG emissions reductions.119 

The Pembina Institute continues to see much evidence indicating that CCS is only one of a 
number of technologies that can contribute to reducing GHG emissions and that its development 
should be conditional on:120 

• a massive scale-up of energy efficiency and low-impact renewable energy production — 
fundamentally more sustainable means of reducing GHG emissions; 

• a consideration of regional contexts, notably the availability of more sustainable energy 
options and the suitability of the geology; 

• implementation of a strong regulatory framework to minimize the risk of leaks, monitor 
movement of the CO2 and address outstanding issues such as the ownership of pore space 
and long-term liability; 

• a fair distribution of investment between taxpayers and polluters, with polluters quickly 
shouldering the full cost of CCS deployment (consistent with our “good use of public 
resources” criterion in Sec. 2.3); 

• establishment by government of a price on emissions high enough to stimulate the 
adequate deployment of low- or no-emission technologies, including CCS where 
appropriate (an economically efficient means of implementing the previous bullet point); 
and 

• an increase in public education and awareness in order for CCS to be more widely 
accepted as a viable technology within a portfolio of solutions for reducing GHG 
emissions. 

Below we examine the application of CCS specifically to oilsands extraction and upgrading, 
from both a technical and economic perspective.  

Technology  
By 2010, there were 77 large-scale integrated CCS projects (projects combining capture, 
transport and storage) at various stages of development around the world.121 Eight of those 
projects were already operating, four were under construction and 65 were planned. The 
operating projects capture a total of 11 Mt CO2 per year; six of them are in the gas processing 
sector, one in synfuel production and one in fertiliser production.122 The planned projects are for 
a wider range of applications including power generation and oil production. 

But despite the range of projects being developed around the world, the Alberta Carbon Capture 
and Storage Development Council called CCS an “embryonic” technology as recently as 
2009;123 it is clearly still far from being an established technology to reduce GHG emissions. 
More experience is required and more large-scale projects must be demonstrated before CCS can 
be considered a commercially available technology. This is particularly true for the oilsands 
industry, which currently lacks any operational experience with CCS. 

To date there are no operating CCS projects in the oilsands. Two large-scale projects are planned 
(aided by major financial support from the federal and provincial governments — see Table 2 
and Sec. 2.3.2). Shell’s Quest project is an integrated project that aims to capture 35 per cent or 
over 1 Mt of the annual emissions from the company’s Scotford Upgrader and inject it into a 
deep saline acquifer.124 The Alberta Carbon Trunk Line proposes to transport CO2 — initially 
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around 1.8 Mt annually — from an oilsands upgrader and other industrial facilities in central 
Alberta to conventional oil fields for use in enhanced oil recovery.125 

CCS could, in principle, be applied at several different stages in oilsands operations, including 
both the bitumen recovery and upgrading phases. One report estimates total theoretical CO2 
capture potential for oilsands GHG emissions at 86–91 per cent, although this is without regard 
to cost.126 However, some CO2 streams are more easily captured than others. To simplify the 
matter, the oilsands industry can be broken into three main components, each with different types 
of CO2 streams and, accordingly, different potential for CCS application: mining, in situ 
extraction, and upgrading.  

The oilsands extraction process  
In the oilsands, bitumen is recovered by either mining the resource with large trucks and shovels or 
through in situ techniques that heat the bitumen underground and pump it to the surface using steam 
assisted gravity drainage or cyclic steam stimulation. In situ extraction is projected to increase from 47 
per cent of oilsands production in 2010 to 55 per cent in 2020.127 This shift is set to continue past 2020 
as the majority of oilsands reserves are accessible only through in situ techniques. Once recovered, 
bitumen must be upgraded to synthetic crude oil before being refined into petroleum products like 
gasoline and diesel. Some upgrading takes place in Alberta and some bitumen is sent for upgrading to 
the U.S. 

Production of hydrogen (currently from natural gas) is part of many upgrading processes, and it 
creates a concentrated stream of CO2 that is the easiest type to capture in oilsands operations.128 
Other sources of CO2 from the combustion of natural gas — either in cogeneration facilities or 
boilers used in mining, in situ extraction or upgrading — are either smaller or have lower CO2 
concentrations. While it is technically possible, albeit more challenging, to capture emissions 
from these sources, it can be significantly more costly to do so (see below). CCS cannot be 
applied at all to sources like mine fleet vehicles (large mining trucks, cable shovels, etc.), 
methane offgassing from tailings ponds and the mine face, and other fugitive emissions.129 The 
most abundant sources of oilsands CO2 have low concentrations, and these sources will become 
increasingly dominant as in situ production grows.130 
Major energy consultants IHS CERA confirm in a recent report that upgraders present the best 
opportunity for CCS implementation in the oilsands and that it could result in a net decrease in 
GHG intensity of 11–14 per cent for the oil production (well to retail pump) to which it is 
applied (these numbers are relatively low because CCS is applied only to upgraders, where it 
increases energy consumption).131 According to the forecast scenario in the report, CCS 
implementation in the oilsands will begin around 2020 and, as it expands, will lead to industry-
wide GHG reductions of 10 per cent from business as usual by 2035.132 This scenario assumes 
strong government policies to limit GHG emissions (including a carbon price reaching $100 per 
tonne of CO2 by 2020, a U.S. low carbon fuel standard and a North American economy-wide 
cap-and-trade program133) and includes industry and government collaboration to construct a 
CO2 pipeline network, aggressive oilsands technology improvements and implementation of 
CCS at more than half of all upgraders by 2035.134 
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“Carbon capture and storage is appealing from the perspective of GHG policy as a whole but does not 
appear to be very feasible for oil sands production in general and in-situ in particular. Bitumen 
upgrading could provide a more promising source of applications for carbon capture and storage. 
Substantial questions remain to be answered about the feasibility and reliability of carbon capture and 
storage in all applications.”135  

— Royal Society of Canada Expert Panel (2010) 

The likely extent to which technology advances will make CO2 from oilsands operations easier 
and more economic to capture in the future is unclear.136 What is clear is that existing technology 
is technically capable of capturing a significant proportion of CO2 emissions but is not being 
applied for economic reasons. 

Economics 
Because implementing CCS will always be more expensive than not doing so, CCS will remain 
uneconomic until some combination of subsidies, carbon price and/or regulated requirements is 
strong enough to overcome the cost barrier. 
As of April 2010, global public funding commitments for CCS were between US$26.6 billion 
and US$36.1 billion.137 Canada has committed a total of about $3 billion including $2 billion 
from the Alberta government (see Table 2) and $850 million from the federal government.138  

Alberta’s $2 billion commitment has been allocated to four large-scale CCS projects with a 
capture potential of 5 Mt CO2 per year (see Table 8). As noted above, two of the four are 
oilsands projects. The Shell Quest project will receive $865 million in subsidies from the federal 
and provincial governments,139 and the Alberta Carbon Trunk Line will receive $558 million 
from the two governments.140 (The two other projects are in the power generation sector.141) 
Globally, the International Energy Agency, an intergovernmental organization to which Canada 
belongs, makes clear that current government policies (including subsidies for demonstration 
projects) are “insufficient to drive large-scale development and deployment of CCS to meet the 
required levels of CO2 mitigation.”142 Apart from the two subsidized demonstration projects, 
CCS is very far from being economic in the oilsands. 

“The Government of Alberta’s $2-billion carbon capture and storage fund provides a kick-start to full-
scale carbon capture and storage implementation. Alone, it will not deliver the government’s longer-
term carbon capture and storage and GHG emission reduction goals. Significant additional investment 
will be required from the federal and provincial governments and industry to further develop the 
technology and capture additional CO2 over and above the 5 Mt annually sought from the initial wave 
of funding.”143  

— Alberta Carbon Capture and Storage Development Council (2009) 

The key reason is the high cost of capturing CO2 in the oilsands. Because of their higher 
concentrations (see above), CO2 streams from hydrogen production at oilsands upgraders have 
the lowest capture costs, estimated at $75 to $155 per tonne.144 These costs are within the range 
of other capture sources like coal-fired electricity production and oil refining. However, CO2 
streams from in situ operations have significantly higher capture costs, estimated at $175 to $230 
per tonne.145 Figure 4 shows the cost of CO2 capture in the oilsands sector relative to other 
sectors. Note that upgraders fall under two categories in this figure: the blue and the orange zone.  
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Figure 4: CO2 capture costs for different industries146 
Reproduced from WWF-UK, Carbon Capture and Storage in the Alberta Oil Sands — A Dangerous Myth; data from 
Murray, Alberta CO2 Capture Cost Survey and Supply Curve. 

In addition to the CO2 capture costs, transporting the captured CO2 to the storage site in a 
pipeline (for example, from Ft. McMurray to Edmonton) adds about $15 per tonne, and 
underground storage adds $5–10 per tonne.147 Therefore, the cost for oilsands CCS projects 
including capture, transportation and storage could range from $95–$255 per tonne of CO2. 

3.2.2 Other new or improved technologies  
New technologies and efficiency improvements could help reduce the GHG intensity of oilsands 
production without capturing CO2. Historically, new technologies and efficiency gains have 
resulted in significant intensity reductions. As illustrated below in Figure 5, from 1990 to 2009 
oilsands GHG intensity declined by 29 per cent.148 
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Figure 5: Past changes in industry-wide greenhouse gas intensity in the oilsands149 

Over the past 20 years, industry-wide GHG intensity in the oilsands declined by 29 per cent. With the 
anticipated growth in production simply maintaining emissions at the 2009 level (45 Mt per year) would 
require further intensity reductions of 53 per cent by 2020 and 72 per cent by 2030, relative to the 
2009 level.150 This is more than twice the level of improvement previously shown over a similar time 
period and would still not result in absolute emissions reductions. 

According to IHS CERA,151 intensity reductions over the past two decades were largely the 
result of 

• improvements to the energy efficiency of bitumen extraction 
• fuel switching from petroleum coke to natural gas,152 and replacement of grid electricity 

by onsite heat and electricity cogeneration 
• upgrading efficiency gains from optimization and integration of processes 
• addition of new facilities —facilities that started up in the mid 2000s were more efficient 

than the older mining operations. 
What can this tell us about the potential for future intensity reductions? Fuel switching to natural 
gas and cogeneration have been widely adopted and so offer little further prospect for 
improvement. Similarly, the ability of newer, more efficient facilities to improve the industry’s 
average GHG intensity is limited by the long lifespans (30–50 years) of the dominant older 
technologies. Table 5 summarizes emerging technologies that could, however, potentially 
contribute to future reductions in GHG intensity. They are at widely varying stages of 
development. 
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Table 5: Emerging technologies with potential to reduce oilsands GHG intensity 

Technology Description Status 

Efficiency 
gains (general) 

Improved extraction efficiency for mining 
and in situ oil sands 

Ongoing incremental improvements 

Solvents Use of solvents for in situ extraction 
either in combination with steam or in 
place of steam 

Development stage — not yet 
commercially applicable153 

In situ 
combustion  

Burning of portions of the deposits 
underground to provide heat for in situ 
extraction (e.g., Toe-to-Heel Air Injection 
(THAI)) 

Pilot stage — one demonstration project 
has been operating since 2006154 

Electric heating In situ extraction using electrodes to 
directly heat the bitumen  

Early testing155 and funded 
demonstration156 

Second 
generation fuel 
switching  

Replacement of natural gas with biofuels 
or nuclear power to generate heat or 
electricity 

Proposed but untested 

It is beyond the scope of this report to evaluate the effectiveness and prospects of each of these 
emerging technologies, but a recent technical journal article provides some useful analysis.157 It 
concludes that some of these technologies offer the potential to significantly reduce GHG 
intensity, but in many cases the benefits may come with other environmental costs and some 
have limited applicability. The article concludes: “there are also no technologies that are clearly 
superior [in comparison with the others] in terms of both reducing costs and significantly 
reducing GHG emissions. In addition, other environmental impacts must also be considered. 
There are strong trade-offs between these disparate objectives.” Furthermore, as noted in Table 
5, many of the technologies are still in the research or pilot stage and may not be able to be 
widely implemented for many years. 

 “Beyond the next two decades, new methods of extracting oil sands are likely to lead to more 
reductions in GHG intensity and environmental impacts, but these trends are not inevitable. More 
research and development is needed… Because of the time lag between a successful pilot and broad 
commercial deployment, the potential benefits from these revolutionary technologies are probably 15 
to 20 years away.” 

 — IHS CERA (2011)158 

It is important to note that two ongoing trends in the oilsands industry are applying upward 
pressure on GHG intensity, counteracting the intensity reductions promised by future 
technologies. The first is falling reservoir quality. Development of a resource generally starts 
with the best deposits, and later moves on to those of lower quality. Current oilsands operations 
are likely consuming the easiest-to-access bitumen, and future oilsands operations will likely 
take place in reservoirs that are less easily accessible, requiring more energy and producing 
relatively higher emissions.159 The second trend is the industry-wide shift from mining to in situ 
extraction. In situ extraction is a significantly more GHG-intensive means of production (on 
average 2.5 times more intensive than mining160). Looking back at Figure 5, it is worth noting 
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that the past intensity reductions have now halted: the industry-wide intensity has now levelled 
out and even increased somewhat during 2006–09. It is too soon to determine whether this is a 
hiccup or a long-term trend, but it is a strong warning signal that continued GHG intensity 
reductions in the oilsands are not guaranteed. 

3.2.3 Less rapid production growth 
Although it is not a technology in the sense of CCS, energy efficiency or fuel switching, slower 
expansion of oilsands production presents another important means of limiting GHG emissions 
from the sector. For example, reducing the rate of expansion between 2010 and 2020 by one-
third would cut emissions in 2020 by about 15 Mt relative to business as usual (see Figure 2). 
There are several other reasons why a less rapid expansion would be in the interests of Albertans 
and Canadians. 
First, authorities such as the Royal Society of Canada have noted that provincial and federal 
environmental regulatory capacity is not keeping pace with the growth of the oilsands.161 
Evidence of this is apparent in the October 2011 report of the federal Commissioner of the 
Environment and Sustainable Development, which notes that weaknesses in baseline data 
collection, aspects of regulatory approval, and environmental monitoring are hindering a full 
analysis of cumulative environmental effects of oilsands operations.162 Environment Canada’s 
review of the current water monitoring system found serious flaws and concluded that the system 
is insufficient in quantity and quality to detect and quantify the environmental effects of oilsands 
development.163 

In addition to regulatory and monitoring concerns, other critical components of sound 
environmental management are still missing. These include a land use plan for the oilsands 
region, a sufficient network of protected areas, and a wetlands policy.164 Less rapid expansion 
would help provide some breathing space to allow these missing components to be put in place 
and ensure that development proceeds responsibly.165 
There are also economic arguments for moderating the pace of large-scale oilsands expansion. 
Parts of Canada are now being impacted by “Dutch disease,” a term to describe the decline of the 
manufacturing sector resulting from increased emphasis on natural resource extraction, notably 
oil production.166,167 Slowing oilsands expansion would reduce upward pressure on the Canadian 
dollar, increasing the competitiveness of the manufacturing sector. At the provincial level, rapid 
expansion of the oilsands has historically overheated the Alberta economy, causing excessive 
increases in the costs of housing, consumer goods and labour.168 As former Premier Peter 
Lougheed has argued, slowing the expansion of the oilsands could prevent similar economic 
impacts from occurring again in the future.169 Alberta’s rate of GDP growth could still be the 
highest in Canada even with significantly less rapid oilsands expansion than under business as 
usual.170 

The current pace of large-scale oilsands expansion also has significant social and cultural 
impacts. Regional infrastructure, particularly in the city of Fort McMurray, struggles to keep up 
with oilsands growth, and the municipal government has called for development to be slowed to 
deal with infrastructure challenges.171 For decades, Aboriginal people in northern Alberta have 
raised concerns about ongoing and escalating impacts of oilsands operations on human health, air 
quality, water quality, water diversions and wildlife. The pace of expansion has prompted these 
communities to question whether negative impacts outweigh economic benefits.172 In 2008, 44 
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First Nations communities from Alberta asked for a moratorium on oil sands approvals until 
comprehensive land management planning occurs.173 

Last but not least, putting brakes on the race to build would allow sober second thoughts in the 
project design process. Under the appropriate regulatory framework, oilsands developers would 
have the opportunity to optimize project design based on previous project performance, consider 
novel technologies that offer step change performance improvements, and have more time to 
move ideas from concept to practice. These could include collaborative efforts to achieve 
“industrial symbiosis” (where waste products and heat are put to economic use, and operators 
share infrastructure); to integrate land management among operators, the forestry industry and 
other stakeholders; and to effect rescue plans for wildlife. Without breathing space, innovations 
like these are much less likely to be implemented. 

3.3 Lessons for policymakers 
CCS represents an important, relatively near-term technological opportunity for substantially 
reducing oilsands GHG emissions below business-as-usual levels. But with estimated costs in the 
range of $95–$255 per tonne (Sec. 3.2.1), it comes at a high price. Public subsidies can pay this 
price for demonstration projects, such as Alberta’s two planned oilsands CCS projects, but 
clearly not for the bulk of the new oilsands production capacity expected in the coming years — 
that would require tens of billions of dollars and citizens would rightly view it as a poor use of 
public resources. The costs of CCS should fall with experience from the demonstration projects 
and technology development, but we cannot count on dramatic cost reductions occurring any 
time soon. 
The only serious options for widespread application of CCS to new oilsands production are 
therefore a large increase in the carbon price, mandatory implementation of CCS for new 
facilities, or equivalent GHG intensity standards. By setting a carbon price ceiling of $15 per 
tonne, the current SGER can only bring about emission reductions costing less than that amount; 
the ceiling would have to be raised by an order of magnitude to allow large-scale CCS. The other 
option, mandating CCS or equivalent performance, has, in the case of coal-fired electricity 
generation, already been adopted in British Columbia174 and some U.S. states,175 and is currently 
being proposed by Canada’s federal government.176 
Apart from CCS, other new or improved technologies offer the potential to significantly reduce 
GHG intensity in the oilsands beyond business as usual, although it should be noted that 
declining resource quality and the shift towards in situ extraction are applying upward pressure 
on business-as-usual intensity. None of these technologies appear, at this stage, to promise 
industry-wide GHG intensity reductions comparable to those that are theoretically possible with 
CCS. On the other hand, some of these other technologies could have significantly lower costs 
than CCS and be made economic with a lower carbon price than would be needed for broad 
implementation of CCS. A GHG intensity standard consistent with significant implementation of 
CCS could potentially be met using these other technologies. 
Reducing the pace of expansion of the oilsands sector is another important means of limiting the 
sector’s emissions and there are several other reasons why it would be in the interests of 
Albertans and Canadians. 
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In light of the high cost of CCS, the Alberta government could try to secure the bulk of its 
targeted emission reductions in sectors other than oilsands. However, this is unlikely to be 
economically efficient: although there are significant emission reduction opportunities through 
conservation, efficiency and renewable energy in the electricity sector,177 modelling nonetheless 
suggests that an efficient approach to meeting the targets in Alberta’s climate plan would rely on 
CCS for the bulk of the emission reductions.178 Focusing on sectors other than the oilsands 
would likely place out of reach the plan’s 30+ Mt per year of CCS by 2020, let alone its 65 Mt 
per year of CCS by 2030 (see Figure 1). 
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4. Alberta’s contribution 
in context 

4.1 What the science says, and Canada’s commitment 
As noted in Section 1, national governments worldwide have unanimously accepted the need to 
limit average global warming to 2°C (relative to pre-industrial temperatures), based on a large 
and longstanding body of science.179 The Intergovernmental Panel on Climate Change, the 
world’s leading climate science body, has shown that to have a chance of not exceeding the 2°C 
limit, the most developed countries’ combined GHG emissions should fall to 25–40 per cent 
below the 1990 level by 2020 and 80–95 per cent below the 1990 level by 2050, if they are to 
make a fair contribution to the necessary cuts in global emissions.180 Major jurisdictions 
including the UK,181 Norway182 and Japan183 have made reduction commitments within this 
range. 

Although developed countries as a whole could, in principle, meet a target within the 25–40 per 
cent range even if Canada met only a weaker target, there are good reasons184 why Canada’s 
target for 2020 should be at least a 25 per cent reduction below the 1990 level. Assuming that 
this target is now too challenging to meet purely through domestic emission reductions, it could 
be met in part by financing reductions in less wealthy countries.185 However, the federal 
government has committed Canada to a weaker target for 2020, a 17 per cent reduction below 
the 2005 level,186 equivalent to a 3 per cent increase above the 1990 level.187 

4.2 Sharing the effort among provinces 
As Canada’s provinces face widely varying economic and geographic conditions, it is too 
simplistic to apply Canada’s emission reduction commitment to each province individually. 
Notably, Alberta can legitimately argue that it should be allowed some extra space for emissions 
associated with expanding oilsands operations, because scenarios in which GHG emissions are 
reduced consistently with the 2°C global warming limit typically show oilsands expanding in the 
near-to-medium term (albeit much more slowly than under business as usual) to offset the 
decline of conventional oil.188 

Modelling studies that calculate how Canada can reduce emissions in an economically efficient 
manner provide a good indication of how much each province should reasonably contribute. In 
2009 the Pembina Institute and the David Suzuki Foundation published a modelling study 
conducted by M.K. Jaccard and Associates, the same consultants hired by Alberta Environment 
to assist with preparation of Alberta’s 2008 climate plan.189 The Pembina-Suzuki study remains 
the only one to examine how Canada could meet both the federal government’s GHG target for 
2020 and a more ambitious science-based target (25 per cent below the 1990 level). The study 
modelled policies chosen to minimize the total costs of meeting the targets while limiting 
interprovincial financial flows. The results show Alberta continuing to have Canada’s fastest-
growing provincial economy and to expand oilsands production (with heavy use of CCS), and 
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Canada’s economy continuing to grow steadily, even when Canada meets the science-based 
target.190 

We use the 2009 Pembina-Suzuki study as our best available estimate of how much each 
province should reasonably reduce its emissions when Canada meets, in an economically 
efficient manner, either the 2020 target that Canada has committed to internationally or the more 
ambitious science-based target. The two central columns of Table 6 show the predicted emission 
reductions by province, relative to business as usual (BAU), for the two national targets. They 
show that to make a reasonable contribution to meeting Canada’s current target, Alberta would 
have to reduce annual emissions in 2020 by 83 Mt, considerably more than the 50 Mt target in its 
climate plan. And for Canada to meet a science-based target, Alberta would have to reduce its 
2020 emissions by 146 Mt, almost three times more than the target in its plan. 

Table 6: Calculated provincial greenhouse gas reduction targets for 2020 

 

Annual emissions 
(Mt CO2e)191 

Reduction in annual 
emissions in 2020 

below BAU (Mt 
CO2e)192 

Targets relative to 2005 
allowing Canada’s current 

target to be met (%) 

Measured 
2005 

Business-
as-usual 

projection 
2020 

To meet 
Canada’s 
current 
target 

 To meet 
science-

based 
target 

Modelling 
study 

Alberta’s 
plan 

Alberta’s 
current 
policies 

BC+territories 65 83 26 35 −17 −27 −33 

Alberta 225 322 83 146 1 21 33 

Saskatchewan 58 50 15 21 −43 −50 −54 

Manitoba 17 16 5 5 −39 −47 −51 

Ontario 203 220 53 73 −22 −32 −38 

Quebec 89 101 26 36 −20 −30 −36 

Atlantic 57 56 15 20 −32 −40 −45 

Canada 714 849 223 335 −17 −17 −17 

International   33 80    

Note: “international” denotes emission reductions that Canada would finance in less wealthy countries to fully meet 
our targets. The international reductions needed to meet Canada’s current target are smaller than those in the 2009 
Pembina-Suzuki study because the federal government has weakened its 2020 target since the study was 
conducted. 

On the right-hand side of Table 6 are three sets of provincial emission reduction targets for 2020, 
relative to 2005, allowing Canada in each case to meet its current national target. In the first case, 
provinces reduce emissions in accordance with the modelling study. In the second case, Alberta 
meets the target in its climate plan (50 Mt reduction below business as usual in 2020). In the 
third case, Alberta continues with its current policies, estimated to reduce annual emissions by 
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roughly 23 Mt below business as usual in 2020 (12 Mt from provincial policies and 11 Mt from 
federal policies — see Sec . 2.3.4). For example, if Alberta continued with current policies, for 
Canada to meet its target Saskatchewan would have to reduce its emissions to 54 per cent below 
the 2005 level by 2020. 

In the first case, the international emission reductions are distributed among the provinces such 
that each province internationally offsets 5 per cent of its domestic emissions. In the second and 
third cases, all the provinces other than Alberta have to internationally offset 11 and 15 per cent 
of domestic emissions respectively, to compensate for Alberta’s smaller domestic emission 
reductions. (In practice provinces would have a choice between domestic and international 
reductions.) In the second and third cases Alberta does not internationally offset any of its 
emissions, as it is not the province’s policy to do so. 
These three sets of provincial emission reduction targets for 2020 are depicted in Figure 6. It 
illustrates, first, how oilsands growth in Alberta pushes other provinces into deeper-than-average 
emission reductions even when Alberta is making what might be considered a fair share effort. 
Second, the figure shows how, if Alberta continues on its current path, its emissions growth 
dictates increasingly heroic emission-reduction efforts on the part of the other provinces. 

It is difficult to say with certainty that Alberta’s current targets and policies make it impossible 
for Canada to meet its current 2020 target. We do, however, know that Canada (including 
Alberta) would likely need an economy-wide carbon price of at least $100 per tonne CO2e to 
meet that target,193 far above the level any governments in Canada have so far been willing to 
contemplate. It stretches credulity to suggest that other provinces would be willing to go above 
$100 per tonne to compensate for Alberta staying well under that level. 

In the case of 2050 targets, it is even clearer that Alberta’s current target would prevent Canada 
from achieving adequate emission reductions. Alberta’s target, a 14 per cent reduction in annual 
emissions below the 2005 level, equates to 199 Mt of emissions in 2050.194 Even if Canada 
eliminated all emissions outside Alberta, this would leave Canada’s emissions at 73 per cent 
below the 2005 level or 66 per cent below 1990.195 As noted in Section 1, G8 governments 
(including Canada’s) have accepted that developed countries’ contribution should be to reduce 
their combined emissions by at least 80 per cent below recent levels by 2050. And as noted in 
Section 4.1, a science-based 2050 target for developed countries’ combined emissions would be 
80–95 per cent below the 1990 level. It would be difficult for Canada to still be arguing in four 
decades’ time that it should be reducing emissions less sharply than other rich countries. 
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Figure 6: Provincial greenhouse gas percentage reduction targets for 2020 when Canada meets its 
target (17 per cent below 2005) 
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5. Recommendations 
The preceeding sections of this report demonstrated that 

• the Alberta government’s current GHG policies fall far short of its emissions targets, and 
fare poorly against other important criteria such as accountability and good use of public 
resources (Section 2); 

• Alberta needs to enable large-scale application of CCS and other GHG reduction 
technologies in the oilsands — the biggest driver of increased GHG emissions in the 
province — by making a large increase in the carbon price or mandating appropriate 
GHG intensity standards; moderating the pace of oilsands expansion would also have 
considerable GHG (and other) benefits (Section 3); 

• Alberta’s current GHG targets represent much less than a reasonable contribution to 
Canada’s current targets (let alone more ambitious science-based ones), and if Alberta’s 
policies continue to fall far short of its targets, other provinces would have to make 
implausible efforts to compensate (Section 4). 

Alberta’s government is far from alone in failing to take sufficient action on GHG emissions. No 
other provincial government has yet committed to a set of specific policies capable of fully 
meeting its 2020 GHG target. The U.S. is also far from being on track to meet its own 2020 
target.196 But these are not valid excuses for the current weakness of Alberta’s policies. If a 
government commits to meet targets, it should make a serious attempt to meet them, and clearly 
explain how it is doing so. This is a basic standard of good governance; a government that fails 
to meet this standard misleads citizens, investors and other governments by stating intentions but 
then not acting on them. 
It is true that Alberta was the first jurisdiction in North America to apply a carbon price to all 
large emitters, and that few others are yet following.  But even if other jurisdictions fail to 
strengthen their efforts, Alberta could implement far stronger GHG policies while maintaining a 
strong economy. Neighbouring British Columbia arguably has the strongest set of climate 
policies in Canada, and will have a price of $30 per tonne CO2e on three-quarters of its GHG 
emissions by July of next year.197,198 Most oil producers have large profit margins; even if they 
had to pay for CCS at all new facilities, Alberta would continue to expand oilsands production, 
economic modelling suggests.199 If Alberta truly expanded energy conservation and efficiency, 
CCS and renewable energy in keeping with its climate plan, it would create enormous 
opportunities for business and innovation. 
As argued in the introduction to this report, what the world currently most needs in the fight to 
curb climate change is for jurisdictions with the greatest resources and energy expertise — and 
that undoubtedly includes Alberta — to show the way. This is increasingly important to the 
jurisdictions that buy Alberta’s energy. 
We address the six recommendations below to the Alberta government in a spirit of evolution 
from the province’s current GHG policies. We recognize that the current policies are in some 
respects pioneering, and have some positive features that can be built on. Although Alberta’s 
current GHG targets are clearly too weak, our recommendations focus for now on strengthening 



Recommendations 

The Pembina Institute 41 Responsible Action?  

specific policies; as long as the province is far from on track to meet its targets, strengthening the 
targets will make little difference. 

Recommendation 1 
Substantially increase Alberta’s ceiling carbon price as set by the Specified Gas Emitters 
Regulation, in the form of the rate for payments into the Climate Change and Emissions 
Management Fund. This rate should initially be at least doubled to $30 per tonne CO2e from the 
current level of $15 per tonne. 
The low level of Alberta’s current carbon price is, arguably, the biggest reason for the poor 
environmental effectiveness of its current GHG policies. The low carbon price constrains the 
economic signal that directly prompts emission reductions, and limits the funds available (in the 
CCEMF) to be recycled into further reductions. The low price also means that key subsidy 
policies make poor use of public resources, because those policies subsidize investments that 
would require less subsidy if the carbon price were higher. The Alberta government knew when 
it prepared its current climate plan that a much higher carbon price would be needed by 2020, 
and the province can certainly afford the same level as neighbouring British Columbia ($30 per 
tonne CO2e by July 2012). 

Recommendation 2 
Transition Alberta’s current partial carbon tax — created by the Specified Gas Emitters 
Regulation — into a full carbon tax, by moving towards pricing every tonne of emissions and 
eliminating the use of offset credits for compliance. 
The SGER is a partial carbon tax, placing a fixed price (currently $15 per tonne CO2e) on GHG 
emissions, but with key exemptions: 

• only the last few per cent of emissions are taxed 
• some important types of emissions, such as industrial process emissions, are exempted 
• the tax can be avoided by acquiring offset credits that cost less than the tax rate 
• only large emitters are taxed. 

While having a form of carbon tax in place is positive, the exemptions seriously degrade key 
aspects of Alberta’s GHG policies and lack compelling justifications. The first two exemptions 
and the last mean the SGER allocates most carbon value (see Sec. 2.3.1) to emitters free of 
charge, a very poor use of public resources that curbs the funds available (in the CCEMF) to be 
invested in further emission reductions. The third exemption degrades the environmental 
effectiveness and economic efficiency of the SGER and makes it very vulnerable to gaming. 
Removing the last exemption and directing CCEMF funds appropriately would maintain or 
strengthen the incentive for smaller emitters to reduce emissions.  

Again, British Columbia is demonstrating that a full carbon tax is feasible (without use of offsets 
for compliance); Alberta should follow suit. This should also include making the quantification 
of emissions more transparent. 
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Recommendation 3 
Implement stringent mandatory greenhouse gas intensity standards for new large industrial 
facilities in the oilsands, coal-fired power, natural gas processing and potentially other sectors, 
set at a level corresponding to large-scale carbon capture and storage. Offset credits should not 
be allowed as a compliance option. 
Large-scale application of CCS and other GHG reduction technologies is clearly needed in the 
oilsands, and this requires a large increase in the carbon price or mandatory GHG intensity 
standards. Because oilsands CO2 capture costs start at around $75 per tonne, even a doubling of 
the current carbon price to $30 per tonne or more (Recommendation 1) will be far from 
sufficient. The government must therefore be prepared to mandate large-scale CCS or equivalent 
performance as part of oilsands project approvals. 
Stringent mandatory GHG standards can be thought of as a policy needed to address the market 
failure whereby today’s investors in new industrial infrastructure are not able to correctly 
anticipate the carbon prices that will be required to achieve increasingly deep emission 
reductions a decade or more from now, when that infrastructure is still intended to be operating. 
Putting it more plainly, we cannot afford to continue building long-lived, high-emitting facilities 
that will make it impossible to meet future emissions targets. Applying this reasoning more 
broadly, mandatory performance at the level of large-scale CCS should apply to any sector that 
has high GHG intensity (notably coal-fired power) or relatively low CCS costs (e.g., natural gas 
processing200). 

Offset credits should not be allowed for compliance with these mandatory standards for reasons 
given earlier (see especially Sec. 2.3.1). 

Since Alberta’s climate plan aims for a 30+ Mt reduction in annual emissions from CCS as early 
as 2020 (see Figure 1), CCS-level performance will need to be mandatory from facility start-up 
for key emission sources at a sufficient number of new facilities. This will likely require 
modifying the approvals of facilities not yet under construction. 

Recommendation 4 
Moderate the rate of approval and construction of new oilsands facilities to ensure that 
development stays within clear cumulative environmental limits and is optimized for economic 
and social outcomes. 
Reducing the pace of expansion of the oilsands sector is another important means of limiting 
GHG emissions, and there are several other reasons why it would be in the interests of Albertans 
and Canadians. It would help provide some breathing space to address inadequate regulatory 
oversight and environmental monitoring and to implement a land use plan, a sufficient network 
of protected areas, and a wetlands policy. Slower expansion would also reduce undesirable 
economic effects such as excessive increases in the costs of housing, consumer goods and 
labour; and allow more time to address social and cultural impacts in Fort McMurray and First 
Nations communities. Putting brakes on the race to build would, in addition, allow sober second 
thoughts in the project design process and make it more likely that operators can implement key 
innovations. 
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Recommendation 5 
Strengthen the Climate Change and Emissions Management Corporation by adopting 
enforceable rules to (i) provide clear guidance on the selection and quantification of emission-
reduction projects; and (ii) ensure that the corporation’s board has a stronger representation of 
“clean economy” sectors and independent experts. 
We welcome the fact that the CCEMF uses the proceeds of a carbon pricing policy (carbon 
value) to achieve further emission reductions, rather than for a purpose unrelated to climate 
policy. The CCEMC has had a relatively promising beginning: it has recognized the need to aim 
for relatively near-term emission reductions; it appears to be investing in a fairly full spectrum of 
technology types; and it is taking serious steps to validate the emission-reduction potential of 
projects it invests in. 
Yet these important policy directions are not specified in any regulation,201 public directive from 
the government, or the CCEMC’s bylaws.202 They appear to be simply decisions of the 
CCEMC’s board, and could be easily reversed if the board changed its mind or its membership. 
We find it extraordinary — and unacceptable — that a private organization should be allowed 
such leeway to make public policy. As the CCEMC manages increasing sums of money (a trend 
that would accelerate sharply under recommendations 1 and 2), its investment choices should be 
guided by enforceable rules that confirm and enhance the current promising directions. These 
rules need to ensure 

• near- and longer-term emission reductions are appropriately balanced 
• emission reductions clearly attributable to the CCEMF are rigorously quantified 
• emission reductions that could be counted under other policies are clearly identified 
• projects are selected systematically, from all sectors, with reference to their cost per 

tonne of emissions reduced. 
In addition, even if new rules constrain the CCEMC’s decisions, the current stipulation in its 
bylaws that large-emitter industry sectors appoint a majority of board members203 is 
unacceptable for a body playing such an important public policy role. “Clean economy” sectors 
like renewable energy, energy efficiency and sustainable transportation should have comparable 
representation to large emitters, and there should be more place for experts with no financial 
interests at stake. 

Recommendation 6 
Adopt a clear process for urgently developing, implementing and regularly updating a full plan 
to meet the province’s GHG targets, as well as for regularly reporting on the implementation of 
the specific policies in the plan. 
As noted above, basic good governance requires that if a government adopts targets, it should 
clearly explain how it intends to meet them. Alberta’s Auditor General called on the government 
three years ago to produce “a master implementation plan with the specific actions to allow it to 
meet the [GHG] targets, and with regular progress reporting.” In keeping with the structure of 
Alberta’s current climate plan, the full implementation plan should include fully fleshed-out sets 
of policies for energy conservation and efficiency, CCS and renewable energy. Because 
circumstances evolve, and because policies’ effectiveness cannot be known with certainty in 
advance, there must be a process of regular evaluation of the specific policies followed by 
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adjustments to the plan to ensure it stays on track to meet the targets. Accountability requires that 
this process be public. 

To ensure it occurs, the process of regularly publishing, evaluating and updating a full GHG 
reduction plan should be stipulated in law. Canada’s federal Kyoto Protocol Implementation 
Act204 provides a good model (the accountability process it sets out is independent of the Kyoto 
emissions target). The UK’s Climate Change Act205 provides another, similar, model. 

As the Alberta government develops a full plan to meet its GHG targets, it should especially 
consider whether conservation, efficiency and renewable energy can play a greater role than it 
has envisaged in the past. For example, the Pembina Institute has shown that with a 
comprehensive energy conservation and efficiency strategy, and ambitious support for renewable 
energy, Alberta’s electricity sector could become virtually free of conventional coal-fired power 
(without CCS) by 2028, and reduce annual GHG emissions by 28 Mt below business as usual by 
2020.206 
Table 7 shows how implementation of our six recommendations would strengthen the 
performance of Alberta’s policies. 

Table 7: How our recommendations address the performance of Alberta’s current greenhouse gas 
policies  

Table shows the current rating from Table 4 along with the number(s) of our recommendations that would 
address each issue 

Criteria 
Specified Gas 

Emitters 
Regulation 

CCS Major 
Initiatives 

Climate Change 
and Emissions 
Management 

Fund 

Policies as a 
whole 

Effectiveness — 
near term 

− 
1,2 

− 
 

− 
1,2,5 

− 
1,2,3,4,5,6 

Effectiveness — 
longer term 

−− 
1,2 

− 
 

Too soon to tell 
1,2,5 

−− 
1,2,3,4,5,6 

Economic 
efficiency 

+ 
2 

o  
 

Insufficient 
information 

5 

o  

2,5 

Good use of 
public resources 

−− 
2 

− 
1 

− 
1,5 

− 
1,2,5 

Good design 
o 
2 

Too soon to tell 
 

− 
5 

o 
2,5 

Accountability 
and adaptiveness 

− 
6 

Too soon to tell 
6 

Too soon to tell 

6 
−− 
6 

Note: Rating system: 

+ + very good 
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+  good 

o average 

− poor 

− − very poor 

In conclusion, Alberta’s current GHG policies are, overall, poor, but they have some positive 
features that can be built on. By implementing the recommendations that we have proposed in a 
spirit of evolution from the current policies, Alberta could dramatically improve its performance 
on climate change while maintaining a strong economy.	  
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Appendix 
Table 8: Rationale for emission reduction estimates in Table 2 

Name of 
policy Rationale 

Specified Gas 
Emitters 
Regulation 
(SGER) 

The total gap in annual emissions between the historical baselines and targets defined in the SGER is around 10 Mt, 
based on the aggregate compliance results for 2008–10.207 This is consistent with total emissions of 113 Mt from 
facilities emitting more than 0.1 Mt in 2009.208 However, around half of the 10 Mt gap is closed by payments into 
the CCEMF (producing emission reductions that we account for separately below). The majority of the other half of 
the 10 Mt gap is closed by offset purchases. The vast majority of credits used for compliance during 2008–10 do not 
represent emission reductions attributable to the SGER, a situation that seems set to continue in the future; also, 
some future CCS projects will be eligible for bonus offset credits that do not correspond to extra emission reductions 
(see Sec. 2.3.2 for details). The remainder of the gap (around 2 Mt) is closed with reductions in industrial emissions 
below baselines. However, some portion of these reductions will be part of business as usual (BAU). Although the 
total volume of regulated emissions will expand significantly by 2020 as a result of oilsands expansion, targets for 
those emissions will be modest as they will be associated with new facilities. 

Economic modelling of a carbon price provides another way to estimate the likely impact of the SGER. A $15 per 
tonne carbon price applied economy-wide in Alberta is estimated to reduce annual emissions, relative to BAU, by 
about 7 Mt after 10 years.209 However, this will be an over-estimate for the SGER because of the questionable nature 
of many offsets, and the fact that the price of offsets (the carbon price applied outside the industrial sector) is less 
than $15 per tonne.210 
Based on this analysis, it is unlikely that the reduction in annual emissions below BAU will exceed 5 Mt in 2020, but 
it will likely be more than 1.5 Mt. 
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Name of 
policy Rationale 

CCS Major 
Initiatives 

The projects funded under this program are expected to capture 5 Mt of emissions annually.211 However, it is not yet 
certain that all four projects will be constructed — because of the high cost of CCS, they may not be economically 
viable even with the government support. In addition, in two of the four projects, the CO2 will be used for enhanced 
oil recovery (EOR), which may diminish the net global emission reduction benefit.212 Furthermore, three of the four 
projects are receiving substantial federal funding;213 the federal government may therefore legitimately claim a 
portion of the emission reductions under its own policies. Overall, it is clear that the reduction in annual emissions 
below BAU attributable to this program will not exceed 5 Mt in 2020, and could be significantly lower once the 
issues raised here are considered. 

Climate 
Change and 
Emissions 
Management 
Fund 
(CCEMF) 

The Climate Change and Emissions Management Corporation (CCEMC), which invests the CCEMF funds, reports 
combined estimates by the proponents of the projects receiving the first $71 million that the projects will cut 
emissions by 3–4 Mt.214 However, it is not clear when these emission reductions would be secured, whether they are 
measured relative to a credible BAU baseline, or even whether they are reductions in annual emissions (as opposed 
to emissions over a longer period). The CCEMC reports that the subsequent $55 million of CCEMF funds will lead 
to reductions in annual emissions of 0.6 Mt (again, the timing and baseline are unclear).215 

It is probably more reliable to estimate emission reductions based on the cumulative funds likely to be invested and a 
range of plausible costs per tonne. Based on the experience of 2008–10, the CCEMC is likely to invest on the order 
of $1 billion in total by 2018, the latest date at which investments might plausibly have a significant impact on 2020 
emissions. We would expect costs per tonne to be significantly more than $15, since reductions costing up to $15 per 
tonne are the focus of the SGER. If the average cost of emission reductions is $25, $50 or $100 per tonne, the 
resulting reduction in annual emissions can be expected to be roughly 2 Mt, 1 Mt or 0.5 Mt respectively.216 
However, not all of these reductions will occur by 2020 given the long-term nature of some of the projects funded. 
Based on this analysis, the reduction in annual emissions below BAU attributable to the CCEMF seems more likely 
to be in the range of 0.5 to 1.5 Mt than the range of 1.5 to 5 Mt. 

Government 
purchase of 
green power 

Alberta Infrastructure estimates that this policy reduces annual emissions by 0.22 Mt.217 (It is not, however, clear to 
what extent this estimate takes into account the possibility that some of the green power capacity in question could 
have been installed as a result of other policies.) 
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Name of 
policy Rationale 

Micro-
generation 
Regulation 

We have not found data on the extra green power capacity resulting from this policy, but it seems unlikely to exceed 
10 MW given the modest nature of the financial incentive involved and the fact that most participants are generating 
less than 10 kW (which is 1,000 times less than 10 MW). Using a capacity factor (for solar power) of 15 per cent, 10 
MW is equivalent to 13 GWh/year, which would eliminate about 0.012 Mt of CO2e emissions from grid-average 
Alberta electricity.218 

Light it Right Alberta’s commercial/institutional sector used 18 PJ of energy for lighting in 2008, covering 100 million square 
metres of floor space.219 Supply of this electricity would have resulted in 5.5 Mt of CO2e emissions.220 This 
program’s funding has been fully absorbed by 115 buildings.221 If all of them were medium-sized office buildings, 
with 25,000 square metres each, their total lighting-related emissions would be 0.16 Mt. With efficient lighting these 
emissions could plausibly be reduced by 50 per cent.222 (However, it is not clear to what extent the buildings 
participating in this program might have installed energy-efficient lighting products even in the absence of the 
rebates.) 

Renewable 
Fuels 
Standard 
Regulation 

Environment Canada estimates that the federal renewable fuels standards, which set the same average renewable fuel 
content levels, will reduce annual emissions by 1.65 Mt below BAU in 2012, when the standards will be fully in 
effect.223 Alberta accounts for about 18 per cent of the gasoline and diesel fuel consumed in Canada.224 We can 
therefore estimate that the Alberta standards will reduce annual emissions by about 0.3 Mt. This will increase 
somewhat by 2020 in line with a foreseeable increase in Alberta’s total gasoline and diesel consumption but should 
remain less than 0.5 Mt. It should be noted that the federal government committed to implement renewable fuel 
standards in 2006,225 and they took effect in December 2010, while the Alberta government committed to implement 
such standards in 2008,226 and they took effect in April 2011. The federal government could therefore legitimately 
claim 100 per cent of these emission reductions under its own policies. (It should also be noted that there is 
significant uncertainty about the extent to which the main current renewable fuel, corn ethanol, results in net GHG 
emission reductions.) 

The Bioenergy Producer Credit Program will increase the local supply of biofuels to comply with the Renewable 
Fuels Standard Regulation but it is not expected to increase biofuel content beyond what is required by the 
standards. We do not therefore attribute any additional emission reductions to the program. 

Bioenergy 
Producer 
Credit 
Program 
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Name of 
policy Rationale 

GreenTRIP Economic modelling indicates that a $77 billion investment in current public transit plans across Canada over 10 
years would reduce annual emissions in 2020 by about 3 Mt below BAU.227 Pro-rating these numbers, Alberta’s 
GreenTRIP program can be expected to reduce annual emissions in 2020 by about 0.08 Mt. 

Hybrid Taxi In 2010 this program subsidized the purchase of 18 taxis.228 If it continues to subsidize 20 new taxis per year, the 
program will result in up to 200 hybrid taxis in use in 2020. Each hybrid taxi has annual CO2 emissions up to 28 
tonnes lower than a conventional taxi.229 200 hybrid taxis would therefore reduce annual emissions by up to 5,600 
tonnes. (However, it is not clear to what extent hybrid taxis would be purchased even in the absence of the rebates.) 

Trucks of 
Tomorrow 

This program aims to achieve on the order of 10 tonnes lower annual GHG emissions per $1,000 rebate.230 With a 
total budget of $2 million, it would therefore reduce annual emissions by about 0.02 Mt. (However, it is not clear to 
what extent truck owners would purchase hybrid trucks or fuel-saving upgrades even in the absence of the rebates.) 

Rebates for 
energy 
efficient 
home 
upgrades 

Environment Canada estimates that the federal government’s rebates for energy efficient home upgrades,231 which 
are similar to the Alberta rebates, reduce annual GHG emissions by an average of about 3 tonnes per house.232 
Alberta’s program provided 12,700 rebates for new furnaces/boilers in 2010.233 If we take this as the relevant 
number of houses (given that a new furnace is likely to have the biggest effect on emissions of any of the upgrades), 
then Alberta’s program would have reduced annual emissions by about 40,000 tonnes. Dividing this by two, to share 
emission reductions equally between the provincial and federal programs, gives 20,000 tonnes. Assuming that the 
programs will continue to apply to similar additional numbers of homes every year, the reduction in annual 
emissions by 2020 will be on the order of 0.2 Mt. This is, however, likely to be an overestimate because some 
portion of homes receiving the rebates would have made the upgrades as part of business as usual. 

Initiatives for 
public 
buildings 

About 750,000 square metres of government office space are certified under the BESt program.234 This is 0.75 per 
cent of the total 100 million square metres of commercial/institutional floor space in Alberta,235 for which direct 
GHG emissions were 5.6 Mt in 2009 (see Table 1). If BESt certification results in a 20 per cent reduction in energy 
use, that translates into an 8,000 tonne reduction in annual emissions. Even taking into account indirect emissions 
(from electricity generation), and LEED-certified new buildings, the reduction seems unlikely to exceed 50,000 
tonnes. 
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On-Farm 
Energy 
Management 

In 2008 Alberta’s agriculture sector produced about 0.3Mt of direct annual emissions from natural gas use, and 
consumed 7.8 PJ of electricity,236 supply of which would have resulted in 2.4 Mt of CO2e emissions.237 The scale of 
this program is unclear, but a reduction of more than 10 per cent in the sector’s emissions seems very unlikely. The 
maximum reduction in annual emisisons will therefore be on the order of 0.24 Mt. In addition, given the significant 
federal role in the program, the federal government may legitimately claim a portion of the emission reductions 
under its own policies. (However, it is not clear to what extent agricultural producers would install high-efficiency 
equipment even in the absence of the rebates.) 
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