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Preface 

As we write this, climate change is afecting Canadians with frightening 
regularity. Heat domes across western Canada cause sudden deaths and 
leave forests tinder dry. Hurricanes have devastated many communities 
on the east coast. Fires have destroyed communities and transformed eco-
systems across the country. Te twin threats of fooding and drought dis-
rupt what we used to consider normal. 

Te impacts and risks of climate change will continue to worsen until we 
decarbonize our energy systems and get to net-zero greenhouse gas emis-
sions globally. Our fossil-intensive economy needs to change, rapidly. Te 
COVID-19 pandemic has shown that we can manage disruption and change, 
yet even as the technological miracle of vaccines mitigates the worst of 
the pandemic, we’re seeing how its impacts are exacerbated by social and 
racial inequities. Te refrain that “we’re all in this together” ultimately rings 
hollow when we acknowledge the unequal burdens borne by marginalized 
people and communities. Climate change and social injustice are forcing 
a reckoning in how we produce, transport, and use energy. Like viruses, 
energy systems are the sort of thing that most people don’t pay attention to 
until there’s a crisis. 

To all of this has now been added the war in Ukraine, which has thrown 
the relationship between energy systems and international security back 
into perhaps their most stark relief in the post–Second World War era. Te 
impacts of the war on energy policies, at least in the near term, are growing 
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increasingly apparent. Canada, for its part, is experiencing rising inter-
national pressures and opportunities to expand its role as a geopolitically 
safe exporter of energy and related resources. Te implications of this for 
Canada’s climate strategies are only beginning to be explored in any mean-
ingful way, and because of timing and practicality, their full examination 
falls beyond the scope of this volume. 

How does our energy system need to change to mitigate and respond to 
climate change, enhance social justice, be sensitive to local cultures and trad-
itions, and still make fnancial sense? As editors, we’ve tried to assemble a 
group of energy policy experts and practitioners from across Canada to share 
their perspectives on this question. Our goal was to convene a range of 
disciplinary perspectives to examine and make sense of sustainable energy 
policy. Sustainable energy policy is incredibly dynamic, so this volume pre-
sents a snapshot of the current situation and thinking in Canada. Tings are 
shifting quickly, as more people experience and witness the impacts of cli-
mate change, connect growing inequality in our society with energy futures, 
and try to reconcile the past and existing injustices endured by Indigenous 
People in Canada. Even over the summer of 2023, as the book was in fnal 
production, major developments around energy and climate change took 
place across Canada. Many regions sufered their worst wildfre seasons on 
record. Te federal government announced a fnal draft of its clean electri-
city regulation, prompting Alberta to place a moratorium on the develop-
ment of its booming renewable energy sector, while Ontario seemed to 
afrm its commitment to a nuclear and natural-gas based future. Te book 
examines various pathways for low-carbon sustainable energy transitions in 
Canada in the contexts of the power of incumbent technologies, actors, and 
policy and governance paradigms. 

Te book is framed around the relationship – and frequent tensions – 
between decarbonization and wider concepts of energy sustainability and 
justice. Te frst seven chapters deal with conceptual issues regarding 
energy transitions, including transitional models, energy justice and pov-
erty, community energy planning, the role of energy systems modelling, the 
decolonization of energy systems, and linkages between energy and cli-
mate change policy. Te remaining chapters provide case studies on regions 
(northern, Atlantic, Quebec, Ontario, Alberta, and British Columbia) and 
sectors (space heating and transportation). We don’t pretend that the book 
covers every possible subject or region but feel it provides a reasonably com-
prehensive survey of topics and areas. Space limitations meant that regional 
coverage is incomplete, particularly for the Prairie West, and that less depth 
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has been given to developments in Atlantic Canada, the North, and Indigen-
ous communities than we would have liked. Some comparisons with sub-
national developments in the United States, and greater coverage of the 
energy and climate change dimensions of sectors such as agriculture and 
waste management, were also precluded for these reasons. 

As the case studies reveal, the relationship between the top-down policy 
approaches of government and more bottom-up community-driven models 
can be fraught with tension, especially in connection with carbon pricing. 
Te climate policy literature tends to focus on the former approach, whereas 
the literature on energy justice and democracy commonly emphasizes the 
latter. Te two approaches aren’t necessarily contradictory, provided that 
there is clear understanding of the boundaries and responsibilities among 
difering decision-makers. National and subnational governments need to 
support initiatives at the local level. We also note the tensions between 
decarbonization on its own and the broader agenda of sustainability. Our 
normative agenda is to fnd a decarbonization pathway that advances wider 
sustainability principles and recognizes that failing to achieve this can lead 
to challenges in implementing the decarbonization agenda. 

We tried to bring a broad range of disciplinary perspectives and exper-
tise to survey the topic. We have some experience in bringing disciplines 
together to talk about and learn from each other on sustainable energy 
policy through a small network that we helped coordinate from 2009 on-
wards. Te Ontario Network for Sustainable Energy Policy (ONSEP) sought 
to nurture a network of academic researchers who were interested in sus-
tainable energy policy. Our main activity was to host a workshop each 
spring. Most years between 2009 and 2019, and again in 2023, thirty to 
forty people participated, and the workshop provided an informal and sup-
portive space for sharing research in progress across disciplines and uni-
versities. We issued an open call for papers each winter, and new people 
and scholars were always prioritized and given a space to share their work. 
Several of the authors in this volume attended one or more of the ONSEP 
workshops. ONSEP highlighted the value in listening to and learning from 
other disciplines and perspectives. We’ve tried to apply these lessons to 
this book. 

Te volume also draws on the results of a series of Social Sciences and 
Humanities Research Council of Canada, Natural Sciences and Engineering 
Research Council of Canada, and foundation-funded research projects in 
which many of the contributors have participated. Tese included the Com-
munity Energy Knowledge-Action Partnership (CEKAP.org), the Joint Clean 

http://CEKAP.org
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Climate Transport Research Partnership (JCCTRP.org), the NSERC Energy 
Storage Technology Network (NESTNet), the Energy Modelling Initiative 
(emi-ime.ca), and earlier projects on smart grids, energy efciency, and inter-
governmental relations around energy and climate change policy. 

We capitalized on the new – but sometimes awkward – world of Zoom 
to host two workshops to bring the authors of this volume together, one in 
November 2020 and a second in February 2021. At each workshop, authors 
shared draft ideas for their chapters. Te chapters you see in this book re-
fect their experience and perspectives, with only gentle direction from us as 
editors. We suggested topics but trusted authors to scope and defne their 
chapters according to their expertise and professional experience. 

As we edited this volume, our thinking evolved about how colonial sys-
tems shape Canada’s energy system. We are particularly grateful to the au-
thors for encouraging us and working with us to further consider Indigenous 
issues in energy policy. As editors, we asked each author group to determine 
how Indigenous rights and issues were important to its topic but acknow-
ledge that we do not have the expertise or lived experience to fully address 
these issues. 

We understand and acknowledge the many systemic barriers to includ-
ing the voices of racialized scholars within the academy and that decoloniz-
ation requires us to confront colonial structures in all their forms, including 
in university teaching and research. Te work that has gone into this volume 
may even inadvertently reproduce or reinforce some of these barriers and 
structures. In terms of diversity in authorship, beyond the topics that we 
selected, we tried to pay attention to disciplinary background, gender, geog-
raphy, and academic seniority of the authors. We were conscious of, but 
didn’t specifcally seek, representation from racialized or Indigenous schol-
ars, something we will do more actively in future projects. Additionally, our 
observations suggest that more sustainable energy researchers need to em-
brace community-based and participatory approaches that work with com-
munities and people who are marginalized. We feel this is a promising new 
area of research and discovery that will enhance and amplify ideas and 
voices that are missing from these pages. 

We are grateful to all the authors for the efort they put into this project. 
We believe it presents a comprehensive and sophisticated overview of sus-
tainable energy in Canada. 

http://JCCTRP.org
http://emi-ime.ca
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Introduction 
Climate Change, Decarbonization, 
and Energy Sustainability 

MARK  S.  WINFIELD,  STEPHEN  D.  HILL,  and JAMES  R.  GAEDE  

Tis book explores how Canada’s energy systems need to change to respond 
to climate change, enhance social justice, be sensitive to local cultures and 
traditions, and be economically viable. We’re interested in understanding the 
trends that afect our energy systems so as to determine how we might craft 
policies to enable a transition to a decarbonized energy system that also ad-
vances wider sustainability goals. 

In this chapter, we introduce the contexts that underlie Canadian energy 
systems and the imperative of decarbonizing those systems. We then ex-
amine the elements of a “sustainable” energy system, for which decarbon-
ization is a central feature. Last, we provide an overview of the chapters in 
the book. 

The Climate Change Challenge 
Avoiding “dangerous” climate change requires us to fundamentally trans-
form our energy, economic, and social systems in the coming decades.1 If 
eforts to reduce greenhouse gas (GHG) emissions are not improved, global 
GHG concentrations could rise from their current levels of 419 ppm CO2 to 
700–900 ppm CO2 by the end of the century, potentially warming the 
planet by more than 5 degrees Celsius.2 Even under scenarios of 2 or 3 de-
grees warming, the social, economic, and environmental impacts of climate 
change will be signifcant.3 
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Te role of fossil fuels in creating the GHGs that cause climate change 
has been well documented. Since the Intergovernmental Panel on Climate 
Change (IPCC) released its frst assessment report in 1990, the nature and 
signifcance of the impacts of climate change at global, regional, and local 
levels have been understood with increasing specifcity.4 Especially over the 
past decade, the efects have moved from the realm of future possibility to 
the lived experience of many people. For instance, extreme weather events, 
such as ice storms, “heat domes,” “atmospheric rivers,” coastal and inland 
fooding, and wildfres, are becoming increasingly frequent and severe.5 

Te ranges of disease vectors that are traditionally limited by cold winters 
are expanding, leading to illnesses not often seen in Canada such as West 
Nile virus, hantavirus, and Lyme disease.6 

To reduce the risks of climate change, anthropogenic CO2 emissions 
must be rapidly reduced toward net-zero. Holding average temperature in-
creases below the 2 degree Celsius threshold stipulated in the 2015 Paris 
Agreement requires that global emissions must decline by about 25 percent 
by 2030 relative to 2010 levels and must reach net-zero around 2070.7 To 
limit warming to 1.5 degrees C, anthropogenic CO2 emissions would need 
to drop by about 45 percent from 2010 levels by 2030 and to achieve net-
zero around 2050.8 Given that fossil fuels currently provide more than 85 
percent of the world’s primary energy, achieving these reductions will re-
quire rapid and signifcant shifts in how we produce and consume energy.9 

Te secretary-general of the United Nations described the IPCC’s most re-
cent (2021) assessment report as a “code red for humanity” and a “death 
knell for coal and fossil fuels, before they destroy our planet.”10 

An extremely complex phenomenon, climate change lacks an obvious 
solution and is the sort of policy issue that, like poverty or nuclear weapons, 
is sometimes called a wicked problem. Kelly Levin and co-authors go far-
ther, characterizing it as a super wicked problem because: (1) time is run-
ning out to implement solutions; (2) those seeking to stop climate change 
are also causing it; (3) there is no central authority; and (4) policy decisions 
irrationally discount the future. Super wicked problems probably require 
policy making that carefully considers how our choices might create or 
constrain future socio-technical pathways, what Levin et al. call applied 
forward reasoning.11 One goal of this volume is to begin to construct a 
framework for understanding the trade-ofs, challenges, and opportun-
ities involved in making these types of policy choices, hopefully to assist 
decision-makers to fnd and implement solutions. 
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The Canadian Policy and Political Context 
Canada faces acute challenges because of its rapidly changing climate and 
the need to transition its fossil-intensive energy systems to net-zero GHG 
emissions. Its energy policies have traditionally focused on wealth and job 
creation. Promoting industrial competitiveness and economic growth by 
keeping energy costs low has wide political appeal. Moreover, the extraction 
and export of energy resources have become a major domestic industrial 
strategy.12 Canada’s energy context clearly requires us to revisit and revise 
long-standing and widely held energy policy goals if we are sincere about 
achieving a net-zero future. 

Te need to decarbonize energy systems has emerged alongside other 
key challenges for Canadian society. Indigenous People, for example, are 
reclaiming rights and title over energy resources, after having sufered 
multi-generational environmental, cultural, and social harms from col-
onial patterns of development. Decolonizing energy systems is part of an 
extensive need for reconciliation between Canada’s Indigenous and settler 
communities, which requires acknowledging that colonial systems have 
been imposed on Indigenous Peoples.13 In addition, it entails strengthen-
ing Indigenous control over issues that afect their land and resources.14 

Legal recognition and enforcement of the Crown’s “duty to consult” with 
Indigenous Peoples when making decisions that may afect their rights or 
interests, recognition of Aboriginal title, and legislative commitments to 
the implementation of the United Nations Declaration on the Rights 
of Indigenous Peoples (UNDRIP) are altering energy development. Tese 
changes may open new pathways to decolonize as well as decarbonize 
energy systems. 

Successive Canadian governments have entered into international and 
federal-provincial climate commitments and strategies since the ratifcation 
of the 1992 United Nations Framework Convention on Climate Change. 
Yet, despite the many studies and political battles, these strategies and plans 
did not produce substantial measures that reduced GHG emissions or sig-
nifcantly decarbonized our energy systems. Tere were a few exceptions – 
the BC carbon tax in 2008 and the phasing out of coal in Ontario are two 
examples – but Canada’s eforts remained fragmented and uneven, with 
little efective leadership or coordination from Ottawa, until 2015. Te 2015 
Alberta and federal elections seemed to open doors to a new federal-prov-
incial consensus on climate action, particularly around carbon pricing. Tis 
resulted in the federally led 2016 Pan-Canadian Framework on Green Jobs 
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and Climate Change (PCF), which was eventually agreed to by all provinces 
and territories except Saskatchewan. 

Provincial eforts on climate and energy policy have varied considerably: 
some have sincerely pursued decarbonization, whereas others have done 
very little at all.15 Some engaged in substantial complementary strategies 
related to climate change and decarbonizing their energy systems, as well 
as to the wider goals of reducing smog and air pollution. Te key elements 
of these initiatives, as outlined in the regional case studies presented in 
Chapters 7–12, included coal-fred-electricity phase-outs (Ontario, Alberta, 
Nova Scotia); major renewable energy development initiatives (Alberta, 
Ontario, Quebec, Nova Scotia); comprehensive energy-efciency strategies 
(British Columbia, Alberta, Ontario, Quebec, Nova Scotia, New Brunswick); 
and transportation electrifcation and investments in transit infrastructure 
(British Columbia, Ontario, Quebec).16 

Te federal-provincial-territorial consensus on climate deteriorated 
when Ontario and Alberta elected new provincial governments in 2018 and 
2019. Te distributional impacts of climate change policies, particularly 
carbon pricing, were targeted during the victorious campaigns of the Doug 
Ford Progressive Conservatives in Ontario and the Jason Kenney United 
Conservatives in Alberta. Soon after these elections, the new governments 
aggressively dismantled carbon pricing regimes and complementary transi-
tional strategies, particularly involving renewable energy, energy conserva-
tion, and the electrifcation of transport.17 Tis type of government-led 
opposition to climate action paralleled the rise of populist governments in 
the United States, the European Union, and elsewhere that moved to re-
verse the climate change policies of previous administrations.18 At the fed-
eral level, the Liberal government, initially elected with a majority in 2015, 
eked out minority wins in the October 2019 and September 2021 elections. 
Te Liberal re-election meant that, with the support of the climate-action-
oriented New Democratic and Bloc Québécois Opposition parties, the fed-
erally mandated “backstop” carbon price remained in place; it underpinned 
the 2016 PCF and was implemented in April 2019 in provinces and terri-
tories without carbon pricing systems that met federal requirements.19 Led 
by Alberta, Saskatchewan, and Ontario, several provinces challenged the 
constitutional authority underlying the backstop, but the Supreme Court of 
Canada upheld it in March 2021.20 

Ottawa reafrmed and enhanced its climate ambition with its December 
2020 commitment to increase its backstop carbon price to $170 per tonne 
by 2030, raise Canada’s Nationally Determined Commitments under the 
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2015 Paris Climate Change Agreement from a 30 percent reduction relative 
to 2005 to a 40–45 percent reduction, and to legislate the achievement of 
net-zero GHG emissions by 2050.21 Te legislation includes a commitment 
to working with Indigenous Peoples in achieving its goals. 

Te September 2021 federal election produced a largely status quo 
Parliament and a second Liberal minority government. Te Liberal cam-
paign was notable for the extent of its climate change commitments, includ-
ing the achievement of net-zero emissions in the electricity sector, 100 
percent zero-emission passenger vehicle sales by 2035, and net-zero emis-
sions in the oil and gas sector by 2050.22 All of this seemed to set the stage 
for Ottawa to implement its commitments, which provided the foundation 
for its March 2022 Emissions Reduction Plan.23 

Te actual transformations of Canada’s energy policies and systems 
needed to achieve these goals will, to put it mildly, present signifcant prac-
tical and political challenges. Growth in GHG emissions remains highly 
concentrated in specifc sectors and regions. Te upstream oil and gas sec-
tor and particularly the oil sands operations in Alberta and Saskatchewan 
have accounted for much of Canada’s GHG emissions growth since 1990. 
Emissions from the sector have doubled since 2005 and are expected to 
double again by 2030 under business-as-usual scenarios.24 In contrast, as 
shown in Figure I.1, emissions from other provinces, notably Ontario, 
Quebec, Nova Scotia, and New Brunswick, have declined over the same 

FIGURE I.1 
Greenhouse gas emissions by province and territory, 1990, 2005, and 2018 

Source: Data from Government of Canada, “Canadian Environmental Sustainability Indicators: Climate 
Indicators,” https://www.canada.ca. 

https://www.canada.ca
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period.25 Te federal Liberals and the Conservative provincial governments, 
particularly those in Alberta, Saskatchewan, and Ontario, continue to difer 
over climate change policy. Te February 2022 “Freedom” Convoy protests, 
although directed at COVID-19 public health measures, shared their roots 
with earlier anti-carbon-pricing protests and highlighted the risks of popu-
list backlashes against government policies and actions.26 

Te federal policy shift toward net-zero emissions by 2050 is a response 
to the urgency and growing political awareness of the climate crisis. How-
ever, a net-zero target does complicate the task of charting and navigating 
multi-decade transitions in Canada’s energy systems. Te pursuit of net-zero 
goals may, for example, close of what had been seen as transitional or no-re-
grets options as “dead ends.” Or it may reduce the fexibility for experimen-
tation and accommodation in the near term. And it is likely to exacerbate 
political conficts with regions, sectors, and stakeholders who see themselves 
as losers in a net-zero framework. Te risks of technological lock-in may also 
be reinforced. At the same time, other observers argue that focusing on net-
zero by mid-century defects attention from more immediate action.27 

Energy Sustainability and Decarbonization 
Te relationship between decarbonization and broader issues of sustaina-
bility is crucially important. Ending poverty, reducing inequality, creating 
decent work and economic growth, building sustainable communities, rec-
onciling with Indigenous Peoples, and dealing with the COVID-19 pandemic 
all intersect with energy systems transitions and demonstrate that energy 
sustainability needs to involve more than merely reducing or eliminating 
GHG emissions. Rather, we argue that energy systems transitions need to be 
viewed in the wider context of advancing multiple sustainability objectives. 
For example, the United Nations Sustainable Development Goals identify 
climate action and afordable and clean energy as only two of seventeen 
areas where action is needed to advance sustainable development.28 

Potential pathways for Canada toward net-zero GHG emissions are only 
beginning to be identifed, defned, and assessed in comprehensive and 
integrated ways.29 Realizing these pathways necessitates considerable long-
term capital investments that will embed environmental, economic, tech-
nological, and social choices for the foreseeable future.30 Choices around 
net-zero transitional pathways could, unintentionally, lead to undesirable 
environmental, social, political, and technological outcomes. For instance, 
stronger carbon pricing regimes could negatively afect low-income and 
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otherwise marginalized consumers if careful measures are not taken to ad-
dress their circumstances. 

Other paths might reduce energy security, increasing the possibility that 
people could have difculty in meeting their basic energy needs.31 A major 
expansion of the role of nuclear energy to decarbonize electricity could en-
large global-scale legacy, waste, security, and weapons proliferation risks.32 

Some of these risks have been underscored by recent developments in the 
war in Ukraine.33 Or a growth in demand for advanced batteries for energy 
storage and electric vehicles could expand impacts from mining and re-
source development. Done poorly, these mining operations could adversely 
afect the rights, livelihoods, health, and environment of Indigenous Peoples 
and remote mining communities.34 Tus, it is essential to identify and assess 
the potential risks and trade-ofs associated with the various routes toward 
decarbonization and net-zero. 

To begin this process, we draw on several sources to help us understand 
how the multiple dimensions of sustainability can be applied to energy sys-
tems transitions, including literatures related to sustainability assessment, 
climate policy, and energy justice and democracy, as well as Indigenous per-
spectives on sustainability.35 We chose these sources for their recognized 
and thorough discussions about the relationships between energy and sus-
tainability, particularly in a Canadian context. We are grateful to the chapter 
authors who highlighted some of these sources during the workshops for 
this book. We used ideas from these sources, along with our refection on 
drafts of the chapters, to establish a working framework for an energy sys-
tems transition that seeks decarbonization while advancing sustainability. 
Sustainability in an energy context should strive to incorporate broader 
considerations such as complex systems thinking, socio-ecological resili-
ence perspectives, energy justice, and energy democracy.36 Tese approaches 
build on shared concepts of distributional justice, along inter- and intra-
generational axes. Table I.1 summarizes some of the perspectives that in-
form the normative framework of this book. 

We have integrated these perspectives into the nine principles summar-
ized in Figure I.2. Te goal of sustainable energy policy is to transition 
energy systems in the direction of sustainability as per the principles in the 
fgure and to avoid routes that involve signifcant adverse trade-ofs among 
these principles. Te following section discusses the derivation of these prin-
ciples, drawing primarily from the sources identifed in Table I.1. Te mech-
anisms and processes through which transitions might occur are discussed 
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 TABLE I.1 
Energy Sustainability Principles and Foundations 

Principle Foundations 

Ecological, social and cultural  All perspectives; cultural and social  
integrity dimensions highlighted in Indigenous  

perspectives and values 

Intragenerational justice and World Commission on Environment and 
decolonization Development; Indigenous rights and values; 

sustainability assessment; energy democ-
racy and justice 

Intergenerational justice All perspectives 

Community and relationships Indigenous values; energy justice and 
democracy 

Energy democracy and governance Sustainability assessment; energy justice 
and democracy; Indigenous values 

Complexity and interconnectedness  Indigenous perspectives; systems  
of human and non-human systems thinking 

Precaution, adaptation, and  Systems thinking; sustainability assessment; 
avoidance of catastrophic risks Indigenous values 

Economic and resource efciency  Economic perspectives; sustainability  
and opportunity assessment; Indigenous values 

Shared responsibility for geopolitical Energy justice 
risks 

in detail by James Meadowcroft and Daniel Rosenbloom in Chapter 1 of this 
volume. 

Both the World Commission on Environment and Development sustain-
able development principles and Indigenous perspectives emphasize inter-
generational justice as a core for any defnition of sustainability.37 In an energy 
context, systems should establish and maintain the long-term integrity of 
social, biophysical, and cultural systems and should protect the irreplace-
able life support functions needed for human and ecological well-being. 
Intergenerational justice drives the need to address climate change now, to 
protect social and biophysical systems into the future. It also requires that 
strategies for decarbonization must not transfer other signifcant costs or 
risks to future generations. Such risks could include the generation of haz-
ardous and extremely long-lived nuclear wastes or large-scale permanent 
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 FIGURE I.2 
Key features of energy sustainability 

Source: Created by the authors. 

degradation to the landscape that is associated with fossil fuel extraction 
and large hydro-electric dams. 

Intragenerational justice requires that energy transitions reduce gaps in 
sufciency, opportunity, health, security, social recognition (sometimes 
referred to as recognition justice),38 and political infuence between the rich 
and the poor. Tis requires that we pay attention to impacts on commun-
ities and people who are marginalized by economic circumstances, race, 
gender, or geography, and that we provide new opportunities to those 
constituencies. 

Recent populist social and political movements have highlighted the 
need to address the distributional consequences of transitional strategies, 
particularly among those who perceive themselves as potential losers in 
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such transitions. Fears that climate policies may increase energy costs and 
diminish employment in traditional energy and energy-intensive industries 
have fuelled populist governments in Canada, the United States, the Euro-
pean Union, and elsewhere, prompting them to move against decarboniza-
tion strategies.39 

With respect to Indigenous Peoples, judicial and political recognition of 
the Crown’s duty to consult has substantially altered the expectations for 
energy development, as has Canada’s commitment to the implementation of 
UNDRIP. At the same time, Indigenous communities still fnd themselves in 
the forefront of the impacts of energy projects and climate change itself.40 

Te dismantling of colonial systems imposed on Indigenous Peoples is es-
sential here, as Heather Castleden describes in Chapter 5. 

Sustainability emphasizes the need to recognize the complexity and 
interconnectedness of human and non-human systems and relationships. 
Indigenous scholars, for example, stress the importance of reciprocity, re-
spect, resilience, and relationships with the land and water.41 Similarly, Inuit 
social values emphasize contributions to community and family.42 Tese 
considerations add new dimensions to the concept of sustainability beyond 
the core principles of inter- and intragenerational justice. Complexity also 
points to a need to consider the resilience and adaptive capacity of energy 
systems.43 Tis requires respect for uncertainty and the ability to adapt to 
changing technological, economic, environmental, social, cultural, and pol-
itical conditions, while – at the same time – avoiding path dependency and 
technological lock-in. Avoiding the risks posed by extreme events to the 
environment and humans, including the impacts of climate change itself, is 
a critical factor as well. 

Te February 2022 Russian invasion of Ukraine highlighted the extent 
to which energy sustainability is enveloped by political factors and risks. 
Tese include designing energy systems to reduce geopolitical risks stem-
ming from energy supply chains (fuels, materials, and technologies) and 
sharing the responsibility for managing these risks.44 Te proliferation of 
technologies, materials, and capabilities that may carry weapons or security 
risks, such as those associated with a signifcant expansion of nuclear energy, 
needs to be avoided. 

Te ability of energy systems to respond to democratic and procedurally 
just governance structures rather than being managed by technocratic or 
economic elites is also a key feature of energy sustainability and can be seen 
in the growing interest in distributed, community-based energy planning 
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and systems. UNDRIP also emphasizes the need for “free, prior, informed 
consent” by Indigenous communities. Energy democracy highlights the role 
of people who resist unsustainable energy pathways so as to reclaim energy 
decision making for public and community interests and to distribute local 
and regional benefts more fairly.45 

Te Green Energy and Green Economy Act experience in Ontario, as 
well as the controversies over the costs of nuclear refurbishments in that 
province, as described by Stephen Hill, Mark Winfeld, and James Gaede in 
Chapter 10, reveals the importance of resource and economic efciency in 
energy transitions. Other large energy infrastructure projects such as the 
Site C dam in British Columbia, Muskrat Falls/Maritime Link projects in 
Newfoundland and Labrador, and the Alberta to BC Trans Mountain Pipe-
line emphasize the same point, as well as the need to reduce extractive dam-
age, avoid waste, and cut overall material and energy use per unit of beneft. 
Indigenous scholars note the importance of the spiritual, social, and eco-
nomic dimensions of living and subsisting on the land.46 

Te multi-dimensional defnition of energy sustainability creates dilem-
mas and challenges in deciding where and how to prioritize our actions and 
policies. “Applied forward reasoning” to deal with super wicked problems 
might include considering how our policy interventions create “stickiness,” 
to entrench support for the intervention over time, and to expand the popu-
lations that support the policy.47 

Energy transition pathways need to be assessed against the set of sustain-
ability principles identifed in Figure I.2. In some instances, elements of net-
zero pathways will align well with the principles. In practice, though, some 
may imply tensions or even conficts among certain principles, depending 
upon the context and situation. An integrated and comprehensive perspec-
tive on sustainability implies a need to seek and prioritize paths that avoid 
or minimize trade-ofs among the nine principles as much as possible. R.B. 
Gibson,48 for example, has developed a series of rules for dealing with trade-
ofs among sustainability principles in the context of sustainability assess-
ments. Tese provide some guidance for decision-makers. Gibson’s trade-of 
rules can be summarized as trying to 

• seek net positive sustainability gains 
• avoid highly negative outcomes in any one objective 
• avoid compromises and trade-ofs to the greatest extent possible so that 

negative efects in the present are not ofoaded to future generations 
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• explicitly justify any trade-ofs based on openly identifed criteria that ft 
the context and situation 

• involve stakeholders through an open process. 

Strategies and policies that spur transitions of energy systems will require 
strategic leadership from governments at both regional and sectoral levels. 
In Chapter 1, Meadowcroft and Rosenbloom suggest that public processes 
will be needed to develop compelling visions of a net-zero future and to de-
fne practical ways of getting there. As one approach, systems modelling pro-
vides a forward-looking method for understanding and assessing energy 
transition pathways. In Chapter 2, Madeleine McPherson presents an inte-
grated perspective to modelling with energy systems integration (ESI). 
Tis refers to the process of planning and operating energy sectors (power, 
buildings, transport) and vectors (electricity, fuels) across scales (municipal, 
provincial, federal, regional, and global) in a coordinated manner, including 
energy-efciency and demand-side management. Electrifcation – a key 
strategy for decarbonization – is then a subset of ESI, referring specifcally to 
using (decarbonized) electricity to displace fossil fuels in industry, transpor-
tation, and space heating. In other words, ESI includes electrifcation along-
side other strategies that integrate or link components of the energy systems 
but are not fully captured by electrifcation, such as renewable natural gas 
(carrier) or hydrogen and gas infrastructures (sector). We approach the over-
arching goal of decarbonization through electrifcation in the context of ESI. 

A critical dimension of ESI is the demand side: reducing energy use in 
buildings, transportation, and industry. Demand-side decarbonization strat-
egies, such as building retrofts to reduce energy demand, can help enable 
heating and cooling with heat pumps. Demand-response strategies can also 
assist with integrating intermittent renewable energy sources and new vari-
able electrical loads such as electric vehicles and heat pumps into the grid.49 

A potential pathway, linking ESI to decarbonization, is summarized in 
Figure I.3. 

ESI is an ambitious efort to develop methods, models, and tools for 
comprehensive and integrated assessment of energy systems. Layering the 
numerous dimensions of sustainability within these models presents an 
even greater challenge. 

Implicit in the literature on energy and sustainability is a tension between 
a focus on decarbonization and a broader range of sustainability outcomes. 
Te pursuit of a wide range of goals and end points further complicates an 
already complex and increasingly ambitious net-zero policy agenda, and we 



Winfield_final_10-01-2023.indd   15 2023-10-01   6:30:12 PM

FIGURE I.3 
Key phases in energy systems decarbonization transitions 

Source: Created by the authors from data in Mark J. O’Malley et al., “Multicarrier Energy Systems: Shaping  
Our Energy Future,” Proceedings of the IEEE 108, 9 (September 2020): 1437–56, https://doi.org/10.1109/ 
jproc.2020.2992251. 

are only just beginning to understand and develop methods, processes, and 
rules for doing this. At the same time, recent experiences, particularly the 
populist backlashes against decarbonization strategies, suggest to us that 
addressing a wide range of outcomes will be essential to building lasting 
political consensus around decarbonization. 

Taken as a whole, within this volume, the decarbonization of energy sys-
tems is seen as an essential component of the wider project of advancing 
sustainability. Decarbonization itself is understood to refer to the overarch-
ing goal of eliminating carbon emissions from human activities. More spe-
cifcally, in the context of this volume, the focus is on energy systems, 
including energy production and use in industry, transportation, and build-
ings. Energy-related activities account for 73 percent of total global GHG 
emissions.50 Emissions from agriculture, forestry, non-settlement land uses, 
and waste management, although signifcant, are beyond the scope of this 
volume. Energy systems integration is understood as a crucial pathway to-
ward overall decarbonization, and electrifcation is seen as a central com-
ponent of ESI. 

https://doi.org/10.1109/jproc.2020.2992251
https://doi.org/10.1109/jproc.2020.2992251
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FIGURE I.4 
Conceptual relationship between sustainability, decarbonization, ESI, 
and electrification 

Source: Created by the authors. 

Te overall relationship between sustainability, decarbonization, ESI, 
and electrifcation, as employed in these pages, is summarized in Figure I.4. 

Energy System Transition Challenges and Opportunities 
Te types of rapid system transitions needed to move Canada to a net-zero 
energy system will be difcult to achieve. As Meadowcroft and Rosenbloom 
note in Chapter 1, they are generally understood to occur in the context of 
novel convergences of political, technological, economic, and biophysical 
factors. Such convergences can facilitate the displacement of dominant ac-
tors, institutions, technologies, norms, and policies. 

In Canada’s case, three major trends may point to opportunities for ac-
celerating the transition to net-zero energy systems. Te frst is the deep-
ening scientifc consensus around climate change and its consequences, 
reinforced by the growing evidence and experience of wildfres, foods, and 
extreme weather events. 

A second trend is the rise of new social movements and political coali-
tions calling for action on climate change by connecting policies to wider 
social issues such as decolonization, afordability and infation, and social 
justice. Tese represent a signifcant development on the political landscape. 
Te growth of renewable energy and energy storage technologies has led to 
new coalitions of economic interests and actors. Local governments, both 
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Indigenous and non-Indigenous, fnding themselves confronted with the 
impacts of climate change as well as long-standing challenges around local 
energy supplies, have become important leaders in sustainable energy tran-
sitions and decarbonization. New political opportunities may be emerging 
from the alignment of social movements for climate action and social justice 
with the post-COVID-19 goal of “building back better.”51 

Finally, recent rapid improvements in key enabling technologies for de-
carbonized energy systems have created new opportunities. Te learning 
curve for renewable energy has dramatically reduced the costs of renewable 
energy technologies, particularly wind and photovoltaic and thermal solar 
systems, while simultaneously improving their performance.52 Te rise of 
smart electricity grids, through the digitization of grid communications and 
control systems, is enabling improved coordination of intermittent, small-
er-scale, and geographically distributed energy sources.53 Finally, major de-
velopments have been occurring around energy storage technologies.54 

Taken together, all of these ofer the potential to cost-efectively transform 
electricity systems by integrating locally distributed and controlled genera-
tion and storage assets into reliable decarbonized electricity supplies. 
Storage and grid management technologies will also be crucial in the elec-
trifcation of transportation. Te opportunity for new economic develop-
ment because of these low-carbon technologies underlie the clean industrial 
policies and subsidies that are in the 2022 Infation Reduction Act in the 
United States and the green energy subsidies in the 2023 Canadian federal 
budget. 

On the other hand, there are many barriers to overcome. Established 
energy technologies and pathways with large, long-term sunk costs that 
are supported by state and non-state actors and institutional regimes are 
unlikely to be easily displaced. Tey continue to demonstrate considerable 
technological and political resilience, signifcantly hindering transitional 
strategies. Teir infuence has been refected in government attention to de-
carbonization pathways that focus on technologies such as carbon capture, 
utilization, and storage (CCUS), fossil-fuel- and CCUS-based “blue” hydro-
gen, and small modular nuclear reactors.55 Te adoption of these technolo-
gies could potentially reinforce the infuence of incumbent actors, sectors, 
and technologies, particularly in the fossil fuel sector, as well as in the nuclear 
industry and its associated electricity utilities.56 Te COVID-19 pandemic 
has in many ways further reinforced the status of incumbents, as some gov-
ernments, particularly conservative populists, have emphasized the need for 
stability (maintaining business as usual) over further disruptions.57 Te war 
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in Ukraine has prompted calls for increases in oil and natural gas produc-
tion and exports from Canada, and for the elimination of carbon pricing in 
the face of rising fuel costs, despite the obvious potential contradictions 
with federal eforts to move the sector toward net-zero emissions.58 

Structure of the Volume 
Energy transitions involve complex interactions among technology, policy, 
economics, the biophysical environment, politics, and society. Te chapter 
authors constitute a multidisciplinary team of leading university and non-
governmental organization researchers from Canada, working in the areas 
of sustainable energy transitions, electricity, energy, and climate change 
policy. Tey span the disciplines of economics, engineering, environmental 
studies, business and fnance, geography, Indigenous studies, law, political 
science, and public policy studies. 

Te volume consists of two major sections. Te frst deals with concep-
tual and cross-cutting themes around a decarbonizing and sustainable 
energy transition in Canada. Te second presents a series of regional, prov-
incial, and sectoral case studies on the theme of energy transitions in the 
directions of decarbonization and sustainability. All the contributors were 
asked to refect on how three themes had implications for their chapters: 

• the principles for sustainable energy transitions outlined in this chapter, 
particularly where there may be opportunities for mutually reinforcing 
gains but also risks of major trade-ofs among the principles 

• the impact of the shifts in policy direction toward net-zero GHG emis-
sions for their case studies 

• opportunities to link their chapters with the question of decolonizing 
energy. 

Te present introductory chapter is intended to provide context for the 
volume and to establish a framework for the discussions that follow. In 
Chapter 1, James Meadowcroft and Daniel Rosenbloom draw lessons from 
the literature on socio-technical transitions to consider the nature of the 
low-carbon transition challenge and the processes by which such transitions 
occur. Tey highlight the role of the state in historic transitions, arguing that 
deliberate support for the emergence of low-carbon economic sectors is 
critical. Tey consider a number of political strategies that can be leveraged 
to unlock the potential of the state to promote societal transformation and 
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the means by which such transformations might be accelerated in the direc-
tions of decarbonization and net-zero. 

In Chapter 2, Madeleine McPherson discusses the role of data and mod-
elling in understanding the nature and technical, economic, and environ-
mental implications of various decarbonization pathways, especially the 
concept of energy systems integration. Te chapter examines the parallel 
evolution of energy systems modelling and energy systems transitions. It 
goes on to assess existing modelling capacities in Canada around decarbon-
ization and the challenges in modelling energy systems integration, and to 
stress the need for stronger institutional and policy capacities to make use 
of the modelling results. 

Developing the theme of the diferent scales, Kirby Calvert (Chapter 3) 
emphasizes the importance of community planning for energy and climate 
change transitions. He describe the contours of community energy plan-
ning (CEP) as an evolving practice and the ways in which community is 
incorporated into energy planning, as well as the changing roles of local 
governments and other “intermediaries” in energy and climate change 
planning. 

Energy system transitions are often understood in technical, legal, and 
policy terms. In Chapter 4, Teresa McClenaghan and colleagues explore 
the distributional justice dimensions of sustainable energy transitions and 
their impacts on marginalized communities. Tey examine the concept of 
energy justice and poverty and how transitional strategies need to address 
the needs of low-income communities, through the case of the Low-Income 
Energy Network in Ontario. 

In Chapter 5, Heather Castleden explains how our energy systems en-
trench colonial practices and mindsets. By situating energy policy in the 
context of decolonization, the Calls to Action from the Truth and Recon-
ciliation Commission, and the United Nations Declaration on the Rights of 
Indigenous Peoples, Castleden provides two key tips for decolonizing energy 
policy: acknowledge that colonial capitalist structures are embedded in 
Canadian energy policies, which requires us to be refexive and critical 
about our place in these policies; and develop institutional structures that 
meaningfully include Indigenous People in decision making about energy 
policies. Although the way ahead is complex, these tips might, for instance, 
lead to energy policies that return the control over land and resources to 
Indigenous communities and that support Indigenous-led decarbonization 
projects. 
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Climate change and energy policy are intrinsically linked, given that 
low-carbon transitions will require replacing fossil fuels with other energy 
sources. However, until very recently in Canada, climate change and energy 
have largely been two distinct policy felds. In Chapter 6, Douglas Macdonald 
and Mark Winfeld describe the history of this relationship and examine the 
tensions between their inherent connections and separation in practice, 
particularly at the federal and intergovernmental levels. Tey conclude that 
the conventional policy stream, which emphasizes the development of fossil 
fuel energy, has so far remained dominant but that landscape-level develop-
ments around energy technologies and markets, new social movements, 
Indigenous rights, and the impact of a changing climate itself have the po-
tential to disrupt conventional energy policy trajectories and may drive 
their integration with climate policy or the displacement of those policies. 

Te regional case study chapters that form much of the volume’s second 
section recognize that when national-level policies are absent or inefective, 
federal structures can provide opportunities for subnational leadership.59 

Subnational governments can also act as policy laboratories, developing new 
tools and testing implementation models. Successful experiments can spread 
horizontally to other subnational governments or vertically to the national 
and international levels.60 Chapters 7 to 12, which cover the North, Atlantic 
Canada, Quebec, Ontario, Alberta, and British Columbia, examine the pol-
itical, technical, environmental, and social dimensions of energy transitions 
at the subnational level. Each case study is broadly structured around the 
themes of identifying the key issues in low-carbon sustainable energy tran-
sitions at the jurisdictional level; governance, planning, and technological 
contexts; and the political economy of transitions. 

Te case studies also examine future routes toward decarbonization and 
energy sustainability going forward, particularly in the context of the IPCC’s 
recent conclusions and the federal government’s adoption of strengthened 
emission reduction commitments under the Paris Agreement and a net-
zero emissions target by mid-century. Are there specifc sectors or activities 
where GHG emissions are concentrated, or signifcant opportunities or 
challenges in terms of moving in these directions? Are there specifc recom-
mendations to policy-makers that could be made? 

Te fnal two case studies deal with sectors where end uses of fossil fuels 
are signifcant sources of GHG emissions and where transitions present 
particularly complex challenges. Natural gas use in buildings accounts for 
approximately 12.5 percent of Canada’s total emissions, whereas transpor-
tation produces between 25 and 30 percent.61 Tese sectors will be difcult 
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to decarbonize. Buildings involve long-term capital stocks, and progress on 
transportation-related emissions will require signifcant investments to 
change urban form and in lower-carbon alternatives such as transit, active 
transportation, and electric vehicles. Tese factors make buildings and trans-
portation relatively insensitive to carbon pricing, at least at levels that are 
seen as being within the realm of political acceptability. In Chapter 13, 
Richard Carlson examines the future of space heating, including the poten-
tial for displacement of fossil gas through electrifcation and heat pumps, 
the potential roles of renewable natural gas and hydrogen, and possible 
functions of the gas grid as energy storage infrastructure. 

Noting that Canada’s transportation-related GHG emissions have grown 
signifcantly (53 percent) since 1990, mostly driven by increases in emis-
sions from freight trucks and passenger light trucks, Chapter 14, by Colleen 
Kaiser and Mark Purdon, examines options for decarbonization of the sec-
tor. Te authors fnd that what have traditionally been considered “com-
plementary” measures to carbon pricing in climate policy terms, such as 
vehicle fuel economy standards and mandates, planning rules, and infra-
structure investments, may prove to be the most important tools in relation 
to the sector. At the same time, they note that climate change considera-
tions are weakly integrated into transportation planning and that decision 
making around major transportation investments, such as new transit and 
highway infrastructures, remains highly politicized, making movement in 
the direction of decarbonization difcult. 

Te overall objectives of this volume are to identify ways of decarboniz-
ing Canada’s energy policies and systems, and to advance energy sustaina-
bility at the national, regional, and local levels. Such a transition needs to 
address distributional justice within and across generations and to build 
energy systems that are resilient and efcient, that maintain ecological, so-
cial, and cultural integrity, and that advance decolonization and reconcilia-
tion. Te policies to enable these transitions must be both politically durable 
and amenable to democratic systems of governance. Tis is a daunting list! 
We see this volume as a stepping stone on that long journey. 
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1 United Nations Framework Convention on Climate Change, 1992, art. 2. 
2 Intergovernmental Panel on Climate Change (IPCC), “Climate Change 2014 Syn-
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https://archive.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_SPM.pdf; 
IPCC, “Summary for Policymakers,” in “Climate Change 2021: Te Physical Science 
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1 
Accelerating Low-Carbon Energy 
Transitions 

JAMES  MEADOWCROFT  and DANIEL ROSENBLOOM 

CHAPTER HIGHLIGHTS 

● Large-scale transitions, which are complex, messy, and uncertain, 
involve processes of innovation and decline. They are deeply political 
and typically marked by significant distributional conflicts. 

● Lessons from historic transitions can help orient the societal response 
to climate change. 

● Moving Canada toward net-zero greenhouse gas (GHG) emissions will 
require the transformation of multiple systems of social provisioning. 

● The critical test for policy should not be whether it achieves low-cost, 
short-term incremental GHG reductions, but whether it contributes to 
accelerating system change toward more desirable arrangements 
that are also GHG-emission-free. 
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In the fnal months of 2020 and early 2021, the Canadian government took 
a series of initiatives that may fnally be putting in place conditions for a 
more serious engagement with climate mitigation. It introduced legislation 
to formalize Canada’s “net zero by 2050” GHG commitment and to estab-
lish a “Net Zero Advisory Body.”1 It announced plans to increase the carbon 
price over the coming decade and proposed a budget with a broad array of 
clean-tech- and climate-related tax incentives and expenditures, including a 
“Net Zero Accelerator” fund now totalling $8 billion.2 

Although much is still missing, the shift to a net-zero framing is a poten-
tial game changer. It moves the focus away from the search for least-cost, 
short-term emissions reductions and toward a drive to end net GHG emis-
sions completely. Tis implies abandonment of end-use fossil fuels such as 
gasoline and diesel for transport and natural gas for home heating. And it 
will require a dramatic transformation of energy systems and of the sectors 
that currently depend on fossil energy inputs. 

Te real implications of the net-zero target are only beginning to be ap-
preciated in Canada. Federal government departments and regulatory insti-
tutions are not yet fully aligned with the goal, to say nothing of provincial 
governments and regulators, local governments, and businesses. But we can 
expect that an understanding of the scale of the challenge will gradually sink 
in over the next few years. Some obfuscation around the “net” is to be ex-
pected, with hype about the potential of negative emissions approaches to 
soften the burden of movement away from fossil energy. But uncertainty 
over the cost, workability at scale, and permanence of these approaches 
mean that in practice “net-zero” implies driving absolute emissions as low as 
possible in every sector. 

To date, Canada does not have an impressive record of meeting climate 
targets. From an enthusiast for international climate action in the early days 
of the 1992 United Nations Framework Convention on Climate Change, it 
has increasingly come to be viewed as a climate laggard, as its institutional 
features and domestic resistance to climate action proved too hard to sur-
mount.3 Canada’s particular circumstances certainly pose a challenge for 
policy-makers who hope to make progress on the climate fle. Te country 
has a well-developed, export-oriented fossil fuel sector. Regionally diverse 
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resource economies, and a highly decentralized political system, have ham-
pered development of a unifed response. Close economic integration with 
the United States has subjected Canada to the “on again, of again” dynamic 
of US climate policy. But then, every country faces difculties. Te question 
is, How can they be overcome? 

In this chapter, we consider the lessons that earlier historical transitions 
in large-scale socio-technical systems can teach us about the journey to-
ward net-zero. In what follows, we summarize recent literature on the char-
acter of socio-technical transitions, distill lessons for the net-zero transition, 
and ask what accelerating movement toward net-zero GHGs means in Can-
ada today. 

Systems and Transitions 
Over the past ffteen years, a substantial body of scholarship has emerged 
on understanding transitions in large-scale socio-technical systems.4 Tese 
systems are described as “socio-technical” because they are simultaneously 
technological and social. Te electricity system, for example, includes 
both technical components (power stations, transmission wires, trans-
formers, local distribution networks) and social dimensions (contractual 
arrangements, regulations, pricing structures, constellations of actors) 
that, together, animate the provision and consumption of electric power. 
Appreciating the interconnections among these elements is critical to 
understanding the function and evolution of the system as a whole. For 
the most part, change in such systems is incremental – think of gradual 
improvement of automobile-based transport over the decades. But some-
times, they go through more dramatic transitions, such as the original leap 
from horse-drawn to mechanized transport at the beginning of the twen-
tieth century.5 And similar transitions gave birth to the electricity network, 
modern sewage systems, mechanized agriculture based on synthetic fertil-
izers, and so on.6 

Transition research is grounded in the analysis of historical transitions in 
numerous sectors and countries.7 But the bulk of current work is focused on 
“sustainability transitions,” understanding the transformation of existing 
systems of social provisioning to better reconcile economic, social, and en-
vironmental pressures.8 Te most prominent analytical framework to 
emerge from transition studies is the “multilevel perspective,” that explores 
how factors at “niche,” “regime,” and “landscape” scales infuence change 
processes.9 Other important perspectives include the “functions of innova-
tion systems,” “transition management,” and “practice-centred approaches.”10 
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Recent work has examined how transformation processes can be acceler-
ated by a deliberate efort to identify and overcome specifc barriers, and to 
embed emerging solutions in broader social practices.11 

Transition scholarship has shown that large-scale system changes: 

• are complex, multi-actor, and multi-dimensional processes. Although em-
phasis is often placed on specifc inventions (the steam engine) or the 
individual entrepreneur (Bill Gates), change on a system scale involves 
many groups and individuals, as well as adjustment across numerous so-
cietal dimensions, including technologies, business models, regulations, 
and public attitudes.12 Te transition to an automobile-centred transport 
system, for instance, involved the integration of a host of industries (steel, 
oil, glass, rubber), construction of extensive highway infrastructure, es-
tablishment of repair networks, emergence of the car insurance and f-
nance sectors, and development of trafc regulations and vehicle 
licensing, along with the eventual redesign of cities and new modes of 
consumption (motels, drive-in cinemas, shopping malls, theme parks). 

• are uncertain and messy. While it may be easier to appreciate these 
large-scale changes retrospectively, things are not so clear while they are 
under way. Established systems have substantial momentum, and emer-
ging technologies and approaches encounter many obstacles.13 Short -
comings of a dominant system may be clear for a long time before 
practical alternatives arise. New technologies can fail to meet expecta-
tions, and incumbents commonly fght to preserve their advantages.14 As 
Douglas Macdonald and Mark Winfeld note in Chapter 6, shifts in the 
broader socio-political landscape can facilitate or hinder change.15 And 
once change processes are set in motion, they unfold in an open-ended 
fashion with many decision points that lead along difering paths.16 

• involve decline and phase-out, as well as novelty and innovation. Even 
as new technologies, social practices, markets, and companies emerge, 
others will fade in importance, as one set of socio-technical arrange-
ments replaces another.17 Long ago, J.A. Schumpeter spoke of “gales of 
creative destruction,” as novel technologies and approaches sweep away 
old techniques and businesses.18 Tink of the waning of traditional retail 
outlets (department stores) with the rise of e-commerce or of old media 
(newspapers) with the emergence of digital platforms. 

• are marked by signifcant distributional conficts. Te transformation of 
socio-technical systems brings riches to some and ruin to others.19 Te 
fate of companies, workers, towns, and regions can be reshaped by major 
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transitions, as resources, skills, technologies, and business forms are 
eclipsed by new alternatives. And the forces associated with incumbents 
and alternatives will struggle to defend their respective interests. 

• display distinct stages. Transitions tend to have a long preparatory period 
(emergence) during which innovations mature in protected niches and 
experiments test their viability. Under the right conditions (mounting 
external and/or internal pressures that focus attention on problems with 
established arrangements), these novelties may break through and achieve 
rapid scale-up (difusion). Finally, as change processes deepen, new ar-
rangements become consolidated with the transformation of the system 
as a whole (realignment). All these stages are marked by difering chal-
lenges, including varied patterns of resistance from incumbents.20 

• involve politics, policy, and the state. Although emphasis is often placed 
on the role of private enterprise in spurring socio-technical change, 
governments are almost always involved.21 Tey see geo-strategic, mil-
itary, or economic advantage in spurring techno-economic development: 
think of the railways, steamships, or satellites. Innovations typically re-
quire new institutional ecosystems and property rights (land for the rail-
roads, digital copyright), and incumbents and challengers will try to 
mobilize government to shape these structures in ways that protect their 
interests.2222 

Implications for Movement to a Net-Zero GHG  
Emission Economy 
A series of insights drawn from transition thinking can shed light on the 
net-zero challenge. Te most obvious point is that decarbonization involves 
change across an array of distinct but interrelated socio-technical systems. 
Although we are in the habit of talking about the energy transition or the low-
carbon transition, we are really facing change across multiple systems. Of 
course, energy is central, for fossil fuel dependence lies at the heart of the 
climate problem. But energy is not an end in itself: we value energy for the 
services it performs – allowing us to move around, heat our homes, power 
our devices, and so on. Getting rid of cheap but polluting fossil fuels re-
quires a basic rethink of how these services are provided, and it implies a 
transformation of numerous sectors, including passenger and freight trans-
port, buildings, information technologies, electricity, and agri-food. 

Transition thinking focuses on these systems or sectors rather than ap-
proaching the economy as an undiferentiated whole.23 Each system has dis-
tinct characteristics, dynamics, and actors, and a diferent confguration of 
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obstacles and enabling factors. Electrifcation of passenger vehicles poses 
diferent challenges from those involved in retroftting buildings or trans-
forming farming. And this means that policy should be targeted at specifc 
sectors and should take into account the state of play that exists in each 
distinct system. 

In Canada, energy-related systems tend to have a deeply regional charac-
ter, which makes this a critical dimension of the transition.24 Provinces have 
contrasting energy political economies, with economic linkages built out 
from their natural resource foundations. Quebec, which has a hydro-based 
electricity system, encouraged aluminum smelting and aerospace indus-
tries. Alberta has massive fossil energy resources and a corresponding in-
dustrial structure. Energy systems in northern and remote regions are, in 
contrast, characterized by their embeddedness in diverse Indigenous com-
munities, limited interconnections, and reliance on diesel for heating and 
electric power. And the diferent technologies, frms, business practices, 
and political and cultural factors mean that the transition to net-zero will 
look very diferent from place to place. In this book, Chapters 7–12 outline 
some of the transition challenges in Canada’s varied regional energy polit-
ical economies. 

Linking decarbonization strategies to other issues of concern in these 
sectors is also important.25 Each of these systems has its own trajectory, 
with problems and disruptive currents above and beyond the climate issue. 
And the evolution of these systems is being propelled by many drivers that 
manifest in context-dependent ways, from the impacts of the COVID-19 
pandemic (shifts in telework, transport modalities, and building usage) to 
advances in societal electrifcation (spurring adoption of electric vehicles 
and heat pumps) to the continued digitalization of the economy (the 
emergence of autonomous vehicles, the internet of things, and big data). By 
engaging with these issues and their interconnections, we can draw on 
wider dynamics of change and can encourage system transformations that 
achieve multiple improvements, including meeting net-zero goals. 

Another insight from transition thinking is that the critical test in formu-
lating policy should not be whether a measure can secure least-cost, short-
term emissions reductions, but whether it contributes to transforming the 
system that gives rise to emissions. Does it remove obstacles and accelerate 
the emergence of alternative arrangements, setting the system on a long-
term trajectory for the better? And this implies a fundamental break from 
the way that climate policy has been understood over the past few decades, 
where an economistic and incremental vision married to carbon pricing 
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has focused attention on where the next tonne of emission reductions could 
be secured and for how much. Of course, we need emissions reductions – 
but let us think frst about what provisioning systems that could deliver net-
zero would look like. Ten, as we take measured steps to build such systems, 
emission reductions will follow. In other words, we should be guided by the 
challenge of building improved and net-zero systems, not by the quest for 
the easiest abatement option. To progress otherwise would be like trying to 
erect a twenty-story building, thinking only of the cheapest way to get each 
story completed, without ever having paused at the design stage to con-
sider the viability of the structure as a whole. 

Tis points to the importance of “visions” and “pathways” – another 
insight from the transition literature. Visions are needed to inspire innov-
ators and broader publics, align actors, and orient investment decisions. 
Tey have always played a role in mobilizing for change – ofering a hope-
ful view of a future where the advantages of the new approach are fully 
developed. Pathways link the present with that future, identifying steps to 
system-level transformation. Te term “pathway” has been used in various 
ways in climate and energy debates,26 but we use it to refer to the sequence 
of changes to technologies, social practices, business models, and regula-
tions that is needed to shift a system to a more desirable (and net-zero) 
confguration. 

A critical advantage of thinking in terms of transition pathways is that it 
can help avoid the wasted time and resources associated with dead-end 
pathways – measures that provide incremental emission reductions but do 
little or nothing to advance the broader transformational goal (see Figure 
1.1). Tink about blending ethanol in gasoline: it secures some (relatively) 
cheap emission reductions but has done nothing to move us to a GHG-free 
transport system. Corn-based biofuels could never replace all the gasoline 
we use today – there are just too many competing uses for the farmland. In 
any case, the auto industry is already turning decisively to electrifcation 
as the net-zero solution for light-duty vehicles (cars, vans, and pickups). 
Additional investment in frst-generation biofuels for light-duty vehicles is 
a waste of time and money, which should instead be focused on accelerating 
a system-wide switch to electric vehicles (EVs). Yet this dead-end pathway 
remains popular with politicians (and farmers): note Ontario’s November 
2020 decision to raise the ethanol content of gasoline from 10 to 15 percent 
over the coming decade.27 But by 2030, we should be well on the way to 
driving internal combustion vehicles of our roads entirely, not congratulat-
ing ourselves on cars that use (only) 85 percent gasoline! 
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FIGURE 1.1 
Beware dead-end pathways 

Source: Created by the authors. 

Another issue that emerges from a transition perspective is the need for 
an evolving mix of policy instruments.28 Tis, however, confronts decades of 
climate policy orthodoxy, which contends that carbon pricing should be the 
dominant instrument, given its economic efciency and technological neu-
trality. In other words, this approach is aligned with the idea that govern-
ment should let the market spur innovation and associated directions of 
system change. But there is mounting evidence that carbon pricing, though 
necessary, will be insufcient to drive the needed system changes to reach 
net-zero.29 Tis work indicates that carbon pricing tends to generate incre-
mental rather than transformative innovation, potentially encouraging in-
vestment in dead-end pathways. It also fails to appreciate the centrality 
of politics in processes of system change and foregrounds the near-term 
cost of low-carbon transitions while obscuring the longer-term benefts. 
Tere are serious political reasons why carbon pricing cannot be raised to 
levels needed to secure large-scale transformation on time and at the scale 
required. Pricing is a blunt instrument that does not address the many 
barriers slowing change in various systems or how to accelerate change 
processes by leveraging politically and contextually sensitive dynamics.30 

Instead, we need a mix of policies, including pricing, but also encompassing 
regulation, infrastructure investment, research and development, and sub-
sidies, like those outlined in Chapter 14 by Colleen Kaiser and Mark Purdon, 
that are aimed at system change, attuned to politics and context, and ad-
justed to the particular stage of transition in each sector. 
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Knowledge of the dynamics of earlier transitions also suggests that ac-
celerating progress toward net-zero will require a new approach to two ma-
jor and interrelated spheres of government activity: innovation policy and 
industrial policy.31 In recent decades, Canadian governments have often 
assumed that innovation policy should concentrate on maintaining a favour-
able macro-economic and regulatory context while leaving the delivery of 
innovation to the market. Of course, the government supports fundamental 
research in its labs and the universities. Tere are funding mechanisms to 
assist businesses with commercialization and export. But the primary focus 
has been on maintaining a stable investment climate, protecting intellectual 
property, applying investment tax incentives, and training a skilled work-
force. Ofcials often assert that government should not be in the business 
of “picking winners.” Yet history shows that the state always plays a role in 
system-level change, particularly in its acceleration.32 Indeed, there is con-
siderable evidence that the mechanisms and structures of the state play crit-
ical functions in driving such advances, from promoting entrepreneurial 
activities to market creation and legitimacy building.33 In Canada, state sup-
port (in multiple shapes and forms) was crucial for building the railways, 
developing the electricity grid, deploying nuclear power, and commercializ-
ing the oil sands. Governments are continuously picking winners when they 
dole out support for incumbents in the fossil fuel industries, reinforcing the 
lock-in of existing technologies. 

Where there is a clear public interest in securing specifc societal out-
comes (such as systems change to achieve net-zero GHG emissions), policy 
cannot be indiferent as to which innovations gain market share or how 
rapidly they difuse. Instead, we need something like “mission-driven innov-
ation,” which identifes major societal challenges, fxes strategic objectives 
and time frames, and mobilizes resources to achieve breakthroughs.34 It is 
not enough for government to establish a fund and then invite applications 
from companies who see opportunities to reduce emissions – this approach 
advantages a narrow set of well-resourced incumbents who are skilled at 
navigating such bureaucratic processes. Rather, the state must take an active 
role in identifying and prioritizing strategic options, nurturing promising 
technologies, derisking learning-by-doing and experimentation, and mak-
ing key choices about public investment, technologies, and infrastructure. 

Industrial policy is another critical tool that states can apply to acceler-
ate positive system change. Even before the response to climate change be-
came a matter of urgency, the assumption that countries could rely solely on 
free trade and a vibrant market economy for economic success was looking 
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threadbare. Although the term “industrial policy” was for many years ban-
ished from the policy lexicon in favour of market-oriented logics, govern-
ments have never stopped supporting industries that they deemed essential 
for national advance. And research suggests that industrial policy has re-
cently experienced a growing resurgence as a legitimate sphere of govern-
ment action.35 Political discourses anchored in “green” industrial policy, in 
particular, have opened up considerable space for more interventionist gov-
ernance approaches to pursue simultaneously industrial, climate, and other 
pressing societal priorities. Consider, for instance, how the notions of a 
“Green New Deal” or “Building Back Better” – with their climate, industrial, 
and justice dimensions – have inspired decarbonization strategies in Europe 
(the European Green Deal), the United States (President Biden’s 2023 
Budget), Canada (A Healthy Environment and a Healthy Economy), and 
elsewhere.36 In this way, industrial policy (or economic development policy) 
in the pursuit of net-zero is emerging both as a lever to hasten transforma-
tion and as a tool to ensure that the economy that does emerge promotes 
economic and social goals.37 Tere is a critical need for continued govern-
ment engagement to identify areas of comparative advantage or opportun-
ity and to support the technologies, business models and supply chains, 
social practices, and regulatory frameworks needed for their take-of.38 

Finally, transition thinking underlines the need for policies to manage the 
decline of the old (fossil energy) systems and to encourage the expansion of 
the new low-carbon options.39 Tere are two elements here. On the one 
hand, change is not just about supporting developing technologies and ap-
proaches (for example, through feed-in tarifs for renewables or public f-
nance of EV-charging stations), but also about the deliberate phase-out of 
old technologies that are causing grave harm. Coal-fred power generation, 
which once provided 25 percent of Ontario’s electricity, was phased out a 
decade ago. Coal phase-outs, propelled by a combination of provincial in-
itiatives and federal regulations, are now taking place in Alberta, Saskatch-
ewan, and Nova Scotia. Jurisdictions from Norway and the United Kingdom 
to Quebec and British Columbia are now envisaging dates beyond which 
the sale of internal combustion vehicles will be prohibited. Still others (sev-
eral California cities and Vancouver) are moving toward bans on natural 
gas supply to new buildings. Such measures can signal long-term adjust-
ments, guiding the investment decisions of frms and consumers. With 
careful coordination among policies (e.g., complementing phase-outs with 
measures to accelerate the readiness of alternatives), they can directly erode 
persistent lock-ins (e.g., the sunk cost of fossil fuel infrastructure) while 
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simultaneously encouraging the difusion of innovations in such a way as to 
avoid dead-end paths. 

On the other hand, policies are needed to protect regions and workers 
who will be disadvantaged by movement away from fossil fuels and to en-
sure that the benefts of net-zero arrangements are open to all. In historical 
terms, justice has been in short supply in many transitions, with workers left 
to fend for themselves and regions sometimes entering precipitous decline 
as old industries die, from the ghost towns left behind by the gold rushes 
of the nineteenth century to the “rust belt” created by the rise of auto-
mation and global supply chains. But we do not have to reproduce these 
experiences. Policies to support communities and workers can target new 
economic opportunities, encourage investment and retraining, and update 
infrastructure. Te Introduction and Chapter 4 highlight in particular the 
importance of these distributional justice themes. Promoting equity is im-
portant in its own right, but it can also allay fears and facilitate system 
change if dealt with proactively.40 

Beyond easing the social disruption of system change, the low-carbon 
transition can also be used to address injustices to Indigenous Peoples, his-
torically marginalized by the colonial Canadian state.41 Distributed renew-
able energy resources can enhance the economic potential for Indigenous 
communities, whereas responding to the housing crisis can simultaneously 
increase welfare and reduce emissions. To unlock these benefts, the Can-
adian government needs to recognize Indigenous rights and title and to 
work with Indigenous communities as equal partners in defning pathways 
to a prosperous and equitable net-zero future.42 (See the Introduction and 
Chapter 5 for further discussion of this issue.) 

Accelerating Movement toward Net-Zero 
Although contributions from many actors will be required to shift Canada 
onto a net-zero development trajectory, there is growing recognition that 
accelerating this transition will demand decisive action from governments. 
Transition studies demonstrate that this is about more than maintaining 
upward pressure on carbon prices or allocating large sums to support in-
dustry. Rather, it entails realizing fundamental changes in socio-technical 
systems through a multipronged approach of innovation and decline. With 
this, government has a critical role to play in providing strategic leadership 
for regional and sectoral transitions by developing visions of a net-zero 
future, defning practical pathways to get there, and building out these path-
ways in the real world. Tis means making choices and establishing priorities 
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to focus investment and regulatory reform at the vital points than can ad-
vance system change. 

In sectors where solutions are already clear (transport, power, buildings), 
emphasis should be on accelerating mass deployment. In transport, for in-
stance, EVs are widely seen as a core component of decarbonization path-
ways. Te pace of electrifcation should not be dictated by automobile 
industry incumbents (who still make more money selling gasoline vehicles) 
but by policy that works systematically to accelerate EV uptake (through in-
centives and mandates) and to drive down the market share of internal com-
bustion vehicles (through phase-outs). Tis also means major industrial 
policy investments in new business models and supply chains surrounding 
the manufacture of batteries and zero-emission vehicles to ensure that Can-
ada plays a role in what will be a critical sector of the twenty-frst century. 

In areas where solutions are less mature (such as industrial processes like 
cement or steel making, or for air travel), the focus should be on research 
and development, demonstration, and experimentation. But there is time to 
explore these more challenging problems if we accelerate large-scale de-
ployment in sectors where solutions are already well established (see Table 
1.1). Paying careful attention to green industrial policy can help build allies 
(companies, workers, regions) who have a material interest in deepening 
transition across multiple sectors and can ensure Canadian prosperity as 
the world moves to a net-zero economy. 

Implementing such a strategy for system transformation will require 
“whole of government” approaches – where fnance, natural resources, 
transport, industry, and labour departments are involved, not just environ-
ment ministries. First ministers and fnance departments need to take steer-
ing these transitions seriously, and net-zero goals need to be explicitly 
incorporated into the mandates of ministries, agencies, and regulatory bod-
ies at all levels. Federal and provincial governance structures, from the 
Canada Energy Regulator to Ontario’s Independent Electricity System 
Operator, have barely begun to consider how the quest for net-zero will 
upset their current codes, standards, plans, and practices. 

Tis strategic orientation acknowledges the deeply regional character of 
transitions in Canada. Defned by their sectoral and regional contexts, mul-
tiple transition processes are unfolding simultaneously, at diferent stages of 
development. So, provincial, territorial, and local governments will need to 
envision and build pathways to net-zero that ft with their specifc circum-
stances, using the context- and phase-sensitive measures at their disposal. 
For example, municipalities could ban the installation of natural gas in new 
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TABLE 1.1 
Orienting policy to accelerate net-zero transitions 

Approach Rationale Examples 

Apply a fundamental test for policy 
design: does it contribute to desired 
system transformation to reach net-zero? 
Not whether it delivers the lowest-cost 
incremental emission reductions 

Tink in terms of sectors and regions, 
not “the economy” as an abstract  
whole

Link net-zero to the attainment of  
other societal goals 

Build the new but also phase out  
the old 

Moving to net-zero requires a mindset that 
concentrates on allocating resources to those 
innovations and approaches that have the 
potential to tip systems toward desirable net-
zero confgurations 

Transitions are required in multiple systems of
provisioning (transport, agri-food, buildings). 
Barriers and solutions vary across regions and 
sectors, and policy measures should be 
tailored to each context 

Various transformative and disruptive currents 
are driving societal change. Harnessing these 
forces can accelerate transition 

Transitions involve both innovation and de-
cline. Destabilizing and dismantling undesir-
able system elements can speed change 

Blending ethanol in gasoline cannot get us to 
net-zero road transport. Instead, promote EVs 
(as part of an integrated transport strategy), as 
this radically diminishes the consumption base 
of fossil fuels 

Policies to encourage building decarbonization 
will be dif erent from those in the agri-food 
sector. Quebec and Alberta will follow dif er-
ent pathways 

Transitions in housing can be advanced by 
addressing af ordability, comfort, indoor air 
quality, and the deplorable condition of hous-
ing for Indigenous Peoples, not just GHG 
emissions reduction 

Coal phase-outs; end date for the sale of inter-
nal combustion vehicles; deadline for new 
residential natural gas connections 
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Approach Rationale Examples 

Issues of equity must be integrated 

Determine priorities and act strategically, 
focusing on sectors that can make the 
largest contribution to addressing the 
problem, or that are already in move-
ment, or where solutions are ready for 
immediate deployment 

Apply an evolving mix of policy instru-
ments. Don’t rely on carbon pricing to 
do the trick 

Expand green innovation and industrial 
policies 

Costs and benefts of transition will be distrib-
uted unequally. Policy must take account of 
this, and of pre-existing inequities, to promote 
a just transition 

“A little bit of everything” dissipates ef orts. 
Where solutions are clear, the focus should be 
on mass build-out. Where they are still emer-
ging, expand research, development, and 
practical experiments, signal to all actors that 
change is coming, and increase pressure on 
unwanted practices 

Instruments should be adapted to conditions 
of sectors and regions and the stage of 
transition

Needed to focus innovation in desired areas, 
coordinate investment, secure a place in emer-
ging international low-carbon supply chains, 
and build Canada’s economic future in a net-
zero world 

Support for regional economic diversifcation, 
training for workers in declining industries, 
encouraging Indigenous renewable energy 
projects 

Move rapidly to full decarbonization of electri-
city and expansion of the system, switch to 
light- and medium-duty EVs, construct net-
zero-ready buildings. 
Develop options and experiments for indus-
trial processes, heavy-duty vehicles, and 
agriculture 

Policy mixes can include subsidies, mandates, 
regulation, support for R&D, information, and 
taxes 

Roadmaps, public investment strategies, and 
public-private collaboration for the zero-
emission vehicle supply chain, forest products, 
and building retroft industry 
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Deploy a pathway approach to accelerate 
change 

Targets, measurement, monitoring, 
and transparency 

Inspiring visions of improved net-zero systems 
can mobilize change agents and focus invest-
ment. Defning and building out sector/region 
specifc sequences of change to technologies, 
business practices, regulations, and so on can 
accelerate change and avoid wasted time and 
resources 

Clear targets, systematic data collection, trans-
parency around model assumptions, and 
monitoring of policy impacts are required for 
sound decision making. Tis way, we can see 
what does and does not work, learn by doing, 
and make course corrections 

Deploy sector and regional pathway exercises. 
Tey can be organized by governments at 
various levels, industry actors, or intermediate 
organizations 

Establish clear outcome-oriented targets based 
on indicators that are critical to the transition 
(e.g., technology deployment, market share, or 
capacity). Calibrate policies (e.g., incentive 
levels) to ensure alignment with targets 
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buildings or accelerate deep energy retrofts through property assessed 
clean energy fnancing models. Although jurisdictional fragmentation is 
often seen as a barrier to change, it may equally become a means to hasten 
transitions as individual battles are won, altering the playing feld or creat-
ing the conditions for lesson learning and scale-up. Consider, for instance, 
how the EV incentives in Quebec and British Columbia, the carbon tax in 
British Columbia, or the coal phase-out in Ontario served as models for 
action by the federal government. Similarly, transitions in one sector may 
disrupt established business models in other sectors, unleashing unforeseen 
change processes (e.g., digitization has created disruptive possibilities, from 
ridesharing to teleworking). So, regional or sectoral movement can create 
signals for change, waves of disruption, and mutually reinforcing processes 
that build momentum for broader transitions toward net-zero. 

Governments also need to be more transparent in communicating their 
plans for moving to net-zero. Tis means specifying the regions and sectors 
where transformations are expected, together with the phasing in of these 
changes over time. Here, specifcation of the anticipated socio-technical 
transformation is essential. What is the anticipated transition? What new 
technologies, social practices, and business models will do the heavy lifting? 
What policy measures have been put in place to encourage these changes? 
And, what evidence is there from quantitative modelling and qualitative as-
sessment that policy is adequate to the task? It is no longer sufcient to say, 
“Our modelling suggests that we can reduce emissions by X percent by Y 
date,” without clarifying what system changes could deliver these reductions, 
how policy will encourage these changes, and what are the assumptions and 
parameters of the models used to demonstrate this potential. After thirty 
years of missed targets, inefective programs, and vague assurances, there 
can be no public confdence in a net-zero commitment that is not accom-
panied by transparency. 

Clearly, there are political costs of coming clean and saying exactly how 
sectors and regions will have to change. No doubt, ambiguity can be useful 
politically, and certain battles can be put of until the future. But without 
greater transparency, there will always be a suspicion that government is not 
serious. 

Increasing transparency should not be confated with promising policy 
certainty. In the context of a major societal shift to net-zero, we cannot know 
exactly how things will unfold over the coming decades, and changes in geo-
politics, economic circumstances, climate impacts, and technological trajec-
tories will all modify our expectations. Tus, policies will need periodic 
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revision in light of new developments, and governments will need to ac-
commodate greater levels of risk than that with which they have been com-
fortable in the past. Here, an experimental orientation that acknowledges 
upfront that failures will occur on the journey can be useful.43 Indeed, tran-
sition research suggests that failures may be important stepping stones to 
systems change, particularly as they provide opportunities for learning that 
may open routes to more resilient and robust arrangements.44 

Another pitfall that confronts government is trying to avoid explicit 
choices and doing a “little bit of everything” – spreading investments around 
in the hope that something useful will eventually turn up. Canadian govern-
ments have a long history of distributing their goodies widely to keep re-
gions happy and to ensure that every industry gets a bit of whatever subsidies 
or tax credits are being doled out. Tis may make short-term political sense, 
but it can waste large quantities of public money for few tangible results. 
Investments should be focused on the critical sectors and technologies that 
can impel system change. In this way, government should support ap-
proaches that can be part of a net-zero world, are necessary stepping stones 
to reach net-zero, or can facilitate transition. Promising frameworks that 
integrate modelling, socio-technical perspectives, and co-design processes 
can help clarify whether various technological and institutional options 
are more likely to accelerate systems change or reinforce existing arrange-
ments.45 Trough more serious engagement with such frameworks, policy-
makers might better assess which options to pursue (such as biofuel op-
tions for aviation rather than for light-duty passenger vehicles). 

Relatedly, governments will need to balance the ambition to meet mid-
term targets with the longer-term goal of realizing net-zero. Interim targets 
are important, but the complete elimination of GHG emissions and the as-
sociated systems transformations are what count. Clearly, there is some ten-
sion between the injunction to reduce emissions quickly and what we know 
of technological deployment and infrastructure build-out – which tend to 
start slowly and then accelerate dramatically. So, where technologies are still 
developing, one would expect emissions reductions to be back-loaded. From 
a policy perspective, the push for short-term gains is compelling, since we 
have gone so long with promises but no reductions, and politicians seek to 
demonstrate commitment by upping their rhetoric. Results in the coming 
decade are important (to initiate change and demonstrate seriousness), but 
there is a concern that the rush to meet 2030 targets may privilege emission 
abatement options that could inhibit the deeper transition to net-zero (e.g., 
a shift from coal to natural gas in the power sector). 
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If governments are to assume the more strategic role described here, un-
relenting pressure will be required from groups of all sorts, including en-
vironment and social campaign organizations, citizens, and businesses, 
such as those with a stake in the new energy economy. Te emergence of 
new coalitions will be necessary (consider how campus communities, in-
vestors, and even some governments are coalescing around divestment). 
We must also change our thinking about the climate challenge, shunning 
the disempowering discourse of individual “climate shame” and engaging in 
the more empowering logic of transforming systems that condition behav-
iour. Much of Canada’s traditional political economy is aligned against 
useful action. Obviously, this includes the oil and gas sector, the extractive, 
manufacturing, and construction industries that depend on fossil energy, 
and the investment portfolios of banks and fnancial institutions. But the 
short-term and opportunistic routines of electoral politics also play a role, 
as does the sclerosis of the public service, where “risk management” is 
understood primarily as controlling a threat to a minister’s reputation rather 
than something that pertains to the country and its citizens, and where gen-
eric managers have been promoted over those with a substantive under-
standing of particular problems. Countering such barriers and accelerating 
the net-zero transition demands pressure and surveillance from Canadians 
– not just to ensure that government sets ambitious targets and utters pleas-
ing noises, but that it makes real progress in delivering practical solutions. 
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2 
Modelling Energy Transitions 

Exploring Pathways to Decarbonization 
through Energy Systems Integration 

MADELEINE McPHERSON  

CHAPTER HIGHLIGHTS 

● Energy systems integration (ESI) will be a cornerstone strategy in the 
transition to a decarbonized future. 

● The historical energy system transitions and the discipline-based 
world views of the analysts who studied them have left us with a 
siloed modelling landscape. 

● In its current form, the model landscape is disconnected. and it fails 
to deliver insights around electrification and ESI that are central to 
pursuing decarbonization. 

● Canada’s institutional landscape is poorly equipped to operationalize 
ESI as a pathway to net-zero carbon emissions. 

● A cohesive roadmap of ESI and decarbonization will require develop-
ing tools and strategies across jurisdictional scales, temporal dimen-
sions, and energy sectors. This will need to draw on a breadth of 
disciplinary perspectives, stakeholder voices, and broader societal 
values. 
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Quantitative models hold a prominent but evolving place in making deci-
sions and policy about energy systems. Models can help contextualize the 
opportunities and constraints inherent in possible transitions pathways. 
Modelling is one of the tools that helps decision-makers navigate where and 
how to direct resources. In this chapter, we explore the extent to which our 
current model landscape is equipped to support decision-makers in the 
transitions needed to move our energy systems toward net-zero. 

Models are dynamic representations of reality, designed to permit the 
exploration of various possibilities and scenarios in ways that cannot be 
done in the real world. Models provide a way of examining the feasibility of 
options, the consequences of technology innovation, possible changes in 
physical, economic, or environmental conditions, or how human behaviour 
may be afected by policy interventions. As such, they are powerful tools for 
exploring the potential pathways and modalities for decarbonizing energy 
systems. Models help us think about the future, understanding probable 
outcomes of the business-as-usual status quo, identifying plausible alterna-
tives, and formulating plans for achieving preferred outcomes. In doing so, 
they can help decision-makers identify and understand the trade-ofs among 
the sustainability principles outlined in the Introduction (Figure I.2) that 
may be involved in difering routes toward decarbonization. 

At the same time, modelling tools are inevitably riddled with limitations. 
As this chapter will argue, the development and application of energy mod-
els is deeply embedded in the human and societal fabric; it is an inherently 
subjective activity that is informed by the world views, disciplinary per-
spectives, assumptions, and experiences of the model designers, as well as 
broader societal forces at play. Given this, the existing suite of modelling 
tools is a product of history, refecting the evolution of energy systems and 
economic, environmental, and social contexts in their mathematical formu-
lations. Because models are informed by assumptions and are framed by 
modellers’ professional and disciplinary backgrounds, they are imperfect 
representations of the future, with inherent uncertainties and sensitivities.1 

Quantitative modelling – namely, data input, computational number 
crunching, production of results, and post-process analyses – is under-
taken across a range of topics and scales. Models are diferentiated by the 
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platforms’ users, the insights being sought, and how those insights inform 
policy debates and decisions. Decision-makers who have traditionally relied 
on energy models include investors allocating capital, governments design-
ing policies, academic researchers exploring alternative futures, and utilities 
developing project roadmaps. 

Tis chapter is grounded in several premises. Te frst is that decarbon-
ization of the supply side of energy systems is ongoing but progressing 
with increasing shares of low-carbon renewable electricity production. 
Our focus must shift to decarbonizing demand-side sectors such as trans-
portation, buildings, and carbon-intensive industrial activities. Of critical 
importance at this point is the synergistic relationship between the decar-
bonization of the supply and demand sides of the energy equation. Energy 
systems integration – the process of planning and operating energy sectors 
(power, buildings, transport) and vectors (electricity, fuels, heat) at difer-
ing scales (municipal, provincial, federal) in a coordinated manner – ofers 
a promising avenue for doing so, but it requires a new approach to systems 
modelling and a reimagining of our institutional landscape. 

From the Oil Crisis to Energy Systems Integration 
Energy systems are in constant states of transition; at times these transitions 
are marginal, and at other times they are foundational. Models that seek to 
represent these systems have evolved alongside transitions in energy sys-
tems. Four recent transitions in particular have shaped the evolution of 
energy systems modelling: the oil crisis of the 1970s, the rise of climate 
change as a major public policy challenge, the maturation of renewable 
energy technologies and the need to integrate them into power systems, and 
now the need for decarbonization through electrifcation and ESI. 

Te Origins of Modelling and the Oil Crisis 
Modern quantitative and computer-based energy modelling emerged in a 
concerted way to support decision making during the early 1980s. Te oil 
shocks of the 1970s had profound efects on energy systems, fnancial mar-
kets, trade relationships, and societies as a whole. Te 1970s oil crisis also 
highlighted the inherent vulnerabilities of an energy system in which a geo-
graphically concentrated resource served a global consumer base, was 
owned or regulated by governments that were subject to political change, 
and involved complex supply chains and markets. In response, major oil 
companies recognized that they needed to understand the complex inter-
dependencies within energy systems. Tese challenges and uncertainties, 
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along with increasing computational capacity, facilitated a signifcant step 
forward in energy system modelling: scenario analysis. 

Scenario analysis is a structured process that imagines and projects a 
range of possible future outcomes, with the intention of illuminating the 
implications of plausible decisions and mitigating decision risk under un-
certainty.2 Te need to support decision-makers who were struggling to rec-
oncile the complexities, interdependencies, and uncertainties of energy 
system planning presented a prime opportunity to apply models and scen-
ario analysis. Te global oil majors began to focus on developing modelling 
tools that could more completely represent energy systems. Tese models 
became sandboxes in which scenarios, uncertainties, and possible decisions 
could be explored. 

From Oil Markets to Climate Change and Onward 
By the mid-1980s and early 1990s, climate change had begun to dominate 
the conversation regarding energy systems model development and re-
search. Climate change demanded a new set of capabilities from models, 
specifcally the ability to represent interdependencies between the existing 
energy system and the environmental, economic, and social systems within 
which it was embedded. Climate change mitigation required that we under-
stand how distinct energy resources (oil, coal, nuclear, hydro) and carriers 
(fuels, electricity, heat) interact, compete, and substitute for one another in 
response to evolving technologies and policies. Decision-makers needed to 
understand how climate policies, and carbon pricing mechanisms in par-
ticular, would afect economies and energy systems, and modelling tools 
evolved (again) in response. 

Perhaps most signifcantly, climate change is a transition that demands 
a perspective well beyond the narrow confnes of resource substitution 
(from biomass to coal to oil, for example) that had been a mainstay narra-
tive of previous energy system transitions. Rather, climate change mitiga-
tion and energy systems decarbonization demanded that models expand 
in scope from representations of discrete energy sectors in isolation to 
more holistic representations of energy resources and fows. Increasing com-
putational resources made modelling such complex interactions possible. 
Sankey diagrams, which show the fows within a system from primary in-
puts through energy carriers and fnally to end-uses, are a quintessential 
image often used to characterize such interactions. Te modelling land-
scape evolved to capture these new dimensions – greenhouse gas emis-
sions, cross-sector energy fows – that were now essential components of 
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representing the relationships between energy systems and the social and 
environmental systems.3 Another example of model development and ap-
plication being deeply entangled with stakeholders’ agendas and the broader 
discourse emerged when oil majors, such as ExxonMobil, asserted that cli-
mate models were not yet good enough to form the “basis for regulatory 
action.”4 

As the climate change issue shifted from one whose dynamics we wanted 
to understand (e.g., the impacts of built systems on environmental systems 
or of energy resource substitution on decarbonization) to one that required 
immediate and concrete action, modelling paradigms again evolved. Te key 
question then became focused on how we should actually build and operate 
the low-carbon infrastructure that will sustain the broader economy. 

Climate change mitigation demands that we not just understand, but also 
deploy infrastructure that decarbonizes energy systems quickly. Tis shift in 
framing – from seeking to explore boundary cases with what-if scenarios to 
defning actionable pathways, understanding their associated potential 
trade-ofs, implementing solutions, building low-carbon infrastructure, and 
operating that infrastructure in an equitable and efcient way – has proved 
challenging. As with previous transitions, this shift from exploration to im-
plementation in turn demanded a shift in model architectures from 
energy-economic and integrated assessment models to planning and oper-
ational engineering models. 

Variable Renewable Energy Integration 
Te development, deployment, and integration of variable renewable energy 
(VRE) technologies, such as wind and solar photovoltaic (PV), have consti-
tuted major progress along a decarbonization pathway. In the early 2000s, 
renewable energy research and investment was centred on technology de-
velopment. Modelling played an important role in VRE’s evolution, from 
technology design (e.g., of wind blades) to plant design (e.g., siting wind 
power project layouts),5 and many other issues. By 2017, the International 
Renewable Energy Agency (IRENA) had categorized the innovation re-
quirements for solar PV and wind (onshore and ofshore) technologies as 
“on track” to deliver their anticipated contribution to reducing greenhouse 
gas (GHG) emission by 2050.6 Te following year, IRENA concluded that 
“renewables are now considered a technologically mature, secure, cost-ef-
fective and environmentally-sustainable energy supply option.”7 Renewable 
energy technologies had reached a point where they could be economically 
deployed at a scale that would afect global GHG emissions. 
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At the same time, regulatory policies such as quotas or obligations (e.g., 
renewable portfolio standards), as well as pricing instruments (e.g., feed-in 
tarifs), drove renewable energy project investment and development in the 
power sector.8 Tese policies served two purposes: they achieved actual 
GHG emissions by replacing fossil-fuel-based generation with renewable 
generation, but perhaps more importantly they accelerated renewable 
energy technology innovation.9 

Te success of wind and solar deployment, particularly in jurisdictions 
with strong wind or solar resources and supporting policy frameworks, pre-
cipitated the next major hurdle on the road to decarbonization: integrating 
generation capacity that is variable, uncertain, and connected to the grid by 
inverter-based technology rather than synchronous machines. How could 
electricity systems – many of whose core designs and infrastructure were 
more than a century old – integrate intermittent wind and solar resources 
on a large scale? 

Again, the modelling landscape responded, this time with new platforms 
to aid in the planning and operation of systems with high penetrations of 
wind and solar. Variable renewable energy (VRE) integration modelling be-
came a major feld for research in the 2000s.10 Signifcant advancements 
were made by the US National Renewable Energy Laboratory in the Western 
and Eastern wind and solar integration studies.11 Specifc lines of inquiry 
included the development of strategies for grids with diferent system con-
fgurations, resource characteristics, and market designs.12 VRE integration 
modelling continues to evolve, particularly around resource adequacy and 
inverter-based power systems.13 

Out of these modelling eforts arose a robust body of literature that 
framed potential solutions such as fexible asset operation, integration of 
storage assets, and transmission expansion. Insights from modelling also 
helped to refne the costs of integrating VRE into electricity systems, mark-
ing a substantial step forward from the simple levellized cost metrics that 
had previously dominated the conversation. 

Energy Systems Integration 
Te policy conversation is now moving from renewable energy integration 
to the deep decarbonization of broader energy and economic systems. 
Tere are two main aspects of deep energy system decarbonization. Te 
frst is the decarbonization of the electricity system through low-carbon 
electricity generation, which in some jurisdictions will be dominated by 
VRE sources, requiring substantial grid fexibility. Te second is on the 
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FIGURE 2.1 
The concept of energy systems integration 

Source: Illustration by Bill Gillies, National Renewable Energy Laboratory (NREL). Used with permission. 

demand side: energy use in buildings, transportation, and industry. Most 
directly, demand-side decarbonization strategies, such as building retrofts, 
for example, could reduce overall energy demand. Perhaps less obvious is 
the role that newly electrifed loads, such as electric vehicles (EVs), heat 
pumps, and even lighting to some extent,14 could play in decarbonization. 
Although such loads increase electricity demand, they also ofer substantial 
and much-needed fexibility to the power system if equipped with appropri-
ate grid management hardware and software. 

Integrating these elements requires co-design and cooperation among 
the power, transport, and buildings systems in tandem, across energy vec-
tors (electricity, fuel, heat) and scales (buildings, municipalities, provinces, 
nations). Demand response, for example, could reinforce the linkage be-
tween the power and building sectors with two-way power fows; EVs 
connect power grids to transportation networks; and electrolysis-derived 
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hydrogen-based storage connects both vectors (fuel and electrons) and 
infrastructure systems (the gas network and the power grid). Evidence for 
the efectiveness of this sort of energy systems integration approach, par-
ticularly in the context of providing grid fexibility, is nascent but promising. 
A proposed pathway, linking ESI to decarbonization, is summarized in 
Figure 2.1. 

Te evolution of renewable energy integration – developing technolo-
gies, implementing policies that support deployment, and creating wide-
spread system integration – could be a useful roadmap for navigating the 
transition to integrated energy systems. Whereas some system integration 
technologies, such as EVs, have matured immensely in recent decades and 
are now gaining market share, others, such as demand-side response, are 
“lagging but viable.”15 Yet others, such as hydrogen vehicles, are “not viable 
at current pace,” in terms of the growth that IRENA, the International 
Energy Agency, and REN21 anticipate is needed to meaningfully contrib-
ute to emission reductions by 2050.16 To realize their full decarbonization 
potential, technologies such as demand response and hydrogen vehicles 
need to be developed further but do have signifcant potential for expan-
sion.17 Overall, the status of the frst phase of ESI – technology develop-
ment – is mixed. It is well under way for some technologies, but it requires 
more progress in others. 

Te next two phases – implementing policies that support deployment 
and widespread system integration – are proving even more challenging. As 
seen in the case of VRE, technology improvements through research and 
development combined with deployment policies such as feed-in tarifs and 
renewable portfolio standards fostered commercial viability and eventual 
grid integration. ESI similarly needs to be enabled by a co-evolution of tech-
nology and policy. However, regulatory policies or price incentives, such as 
those that accelerated renewable energy deployment, have lagged behind 
technology development in the heating and transport contexts.18 A key rea-
son for this is that our modelling and institutional landscape is not equipped 
to represent ESI sufciently, leaving decision-makers with inadequate tools 
to navigate this complex space. 

Can the Canadian Modelling Landscape Support ESI? 
A recent survey produced as part of the Energy Modelling Initiative (EMI), 
a group of energy system researchers and policy makers (discussed further 
below) supported by Natural Resources Canada, provides insight into Can-
ada’s current modelling landscape. Te survey garnered more than a hundred 
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FIGURE 2.2 
Model platforms spanning spatial-temporal scales and infrastructure systems 

Source: Adapted from Madeleine McPherson and Taimoor Akhtar, “Introducing a Flexible Platform for 
Modelling Energy Systems Integration,” paper presented at the 18th Wind Integration Workshop, Dublin, 
October 18, 2019. 

responses, which identifed a variety of modelling frameworks (Figure 2.2). 
Tey encompassed integrated assessment models, capacity expansion mod-
els, production cost models, transport models, building system models, and 
technology-specifc (e.g., storage degradation) models, to name a few. Te 
question emerges: Is this suite of modelling tools adequate to support de-
carbonization via energy systems integration? 

As we address this question, we need to recall that each model in this 
suite embodies a certain world view, represents specifc kinds of interactions 
or complexities, is appropriate to a given application, and is designed to be 
useful for a particular type of decision. In addition to their disciplinary per-
spectives, modellers and analysts have conscious and unconscious biases, 
which may be embedded in the model design, the selection of data inputs, 
and the communication of outputs. How an analyst treats uncertainty, for 
example, shapes the confdence that decision-makers may have in the re-
sults. Even the seemingly straightforward choice of which visualizations to 
present can infuence conclusions made by the reader. 

Te EMI inventory suggests that signifcant gaps remain in the Canadian 
energy modelling landscape. Although it covers a breadth of sectors and 
spatial-temporal scales, we have limited capacity for linking sector-specifc 
models (e.g., power, transport, buildings), which will be necessary to oper-
ationalize ESI. Nor have we developed platforms that adequately link the 
natural gas and electrical power systems, which is necessary to fully explore 
renewable natural gas and hydrogen deployment. Furthermore, we do not 
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yet have a platform to link models across scales: national models with global 
models to explore nexus questions (e.g., energy-water-land), or subnational 
models with community models to support community energy and climate 
planning. If we take the example of electric vehicles, urban planners could 
look to a transport model to determine where EVs are likely to be parked as 
they choose the location of new EV-charging stations. An electricity distri-
bution planner, on the other hand, would look to a power system model to 
see where there is capacity on substations to install those charging stations. 
Each approach leads to diferent and complementary sets of answers 
founded on distinct formulations (e.g., agent-based in the case of transpor-
tation and optimization in the case of the power system). Te challenge that 
lies before us is in integrating the insights that each model produces to cre-
ate policies and plans that are efective across both domains. 

In sum, though we have a robust inventory of individual modelling tools, 
they are not yet linked sufciently to represent ESI. Te combination of the 
discrete drivers that have underpinned modelling eforts and the disciplin-
ary world views of the analysts who developed them has resulted in a siloed 
modelling landscape. Te existing disconnected landscape does not yet rep-
resent the breadth of the interactions inherent in ESI. Among other things, 
these limitations are refected in the consideration that we have only just 
begun to see serious eforts at modelling what a pathway to net-zero emis-
sions for Canada might look like.19 

Paths Forward 
Te assessment of existing modelling capacity reveals two key requirements 
to support energy systems integration and decarbonization in Canada. Te 
frst – the “what” – relates to the technical dimensions of modelling and 
specifcally to the need to develop software capacity to represent multi-
sector, multi-vector, and multi-scale interactions within integrated systems. 
Te second – the “how” – relates to the need to develop institutional cap-
acity that can efectively make use of modelling tools and outputs in prob-
lem defnition and agenda setting, policy formulation and assessment, 
decision making, and policy implementation and evaluation. 

Te What 
Decarbonizing through ESI requires that we integrate insights from 
long-term modelling and global emissions trajectories (to the year 2100), 
medium-term projections for infrastructure planning (i.e., forty-year), and 
fnally temporally resolved (hourly) systems operations models. In addition 
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to spatial and temporal resolution, decarbonization via ESI demands an 
operational and design perspective that spans sectors (power, transport, 
buildings) and vectors (electrons, fuel, heat). Te delineations between 
such models stem from perspectives that often emerge from difering 
disciplinary backgrounds. And thus, an integrated ESI platform must span 
disciplines and perspectives. It would encompass economists who use 
energy-economy models to investigate and project the impacts of policies 
designed to spur low-carbon technology adoption, as well as the resource 
planners who apply capacity expansion models to design large-scale infra-
structure.20 It would incorporate electrical engineers who employ power-
fow models to operate power grids,21 as well as the decision-makers who 
are trying to understand the implications of various pathways in environ-
mental, economic, cultural, and technological terms. Individual models re-
quire large computational resources, which would be magnifed by an 
integrated platform. Such platforms could also produce overwhelming 
amounts of information that needs to be culled to draw useful and practical 
insights. 

ESI requires that modelling platforms evolve to represent cross-sector 
interactions and complexity within the broader energy system. Some, such 
as Daniel Huppmann et al.,22 go even farther to argue that such cross-sector 
interactions must be extended beyond the energy system to include inter-
actions in the land, water, climate, and human systems as well. Herein is a 
key challenge for the modelling community: How can we integrate insights 
across these historically distinct model platforms in a meaningful way? 

Te How 
Modelling tools are only one part of the overall decision-making landscape 
for generating pathways to deep decarbonization. Modelling needs to be 
integrated into the broader decarbonization decision-making processes. If 
models are to achieve this, they must be credible and efective.23 Credibility 
hinges on a social consensus that the models are reliable, which will be in-
creasingly challenged when the stakes are high and the models more com-
plex. Efectiveness hinges on the relevance of the models and ongoing 
communication between their developers and users. In Canada, there are 
some good examples of these types of interactions: the memorandum 
of understanding between the BC and Canadian governments, the Clean 
Power Roadmap for Atlantic Canada, and the Regional Electricity Co-
operation and Strategic Infrastructure Initiative and its internal evaluation.24 

All of these examples have involved convening stakeholders from difering 



61 Modelling Energy Transitions

Winfield_final_10-01-2023.indd  61 2023-10-01  6:30:14 PM

 

  
 

 

sectors in the energy system and leveraging modelling frameworks to make 
better decisions and efectively communicate the results of energy systems 
modelling to a broader community. But future eforts must go farther. 

Operationalizing this in the context of the models themselves relies on 
transparency, a key ingredient for fostering trust in models and the results 
that they produce. It also requires reproducibility, which is a basic tenet of 
good science, a necessary ingredient for developing model result narratives 
that are consistent through time, and an imperative for linking insights be-
tween model teams. Te fnal ingredient is usability, to establish a starting 
point for diverse modelling teams who can focus their eforts on the most 
productive next steps and move the conversation ahead.25 

Tis relies on putting the institutional structures in place to enable col-
laboration between researchers and policy-makers. Canada lags behind 
other countries in this regard. In the United States, modellers at the Na-
tional Renewable Energy Laboratory have a formalized relationship with 
decision-makers at the Department of Energy, for which there is no paral-
lel in Canada. Te Energy Modelling Initiative was founded in recogni-
tion of the need to create platforms, processes, and networks to improve 
the dialogue between energy system researchers and their policy-making 
counterparts.26 

Conclusion 
Troughout its history, energy systems modelling has been a process of em-
bedding a particular world view and conceptualization of system inter-
dependencies into a numeric representation populated with assumed inputs 
and communicated by value-driven choices to scafold information into a 
useful narrative. In other words, modelling remains a process of trans-
forming what are seen as fundamental interdependencies to derive insights 
that could facilitate decision making enabled by a formalized framework. 
What has changed is the insights we seek (the questions we’re asking) and 
the context that is informing the parameterization (i.e., model inputs). 

At each stage in its history, energy systems modelling has been shaped by 
emergent issues: the oil crisis of the 1970s; the rise of the climate change 
issue in the 1980s and 1990s; the maturation of renewable energy technol-
ogies during the 2000s; and now the need to integrate energy systems to 
advance deep decarbonization. 

Te current modelling suite and the institutional structures in Canada 
remain poorly equipped to facilitate well-informed decisions around energy 
systems integration pathways toward net-zero energy systems. Existing 
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modelling capacities cannot yet adequately investigate the technical aspects 
of ESI in the holistic manner that fully decarbonizing our energy systems 
requires. New software capacity but more importantly new institutional 
structures are needed to make efective use of what new modelling capaci-
ties may emerge and to convene stakeholders from various parts of the 
energy system, as well as wider public constituencies, to develop function-
ally and politically cohesive and resilient pathways to decarbonization. 
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3 
The Role of Community Energy Planning 
in Energy Transition Management 

KIRBY CALVERT 

CHAPTER HIGHLIGHTS 

● Community energy planning (CEP) is becoming a well-established 
practice across Canada, with the general aim of integrating low-
carbon energy systems and energy efficiency measures into 
community development. 

● The process of creating a community energy plan can strengthen 
personal and social relationships to energy systems through mean-
ingful engagement, thereby enhancing opportunities to improve 
uptake of new technologies, behaviours, and practices. 

● Local governments are learning to adopt a broad range of roles to 
support the implementation of CEP, from implementer to investor, 
regulator, and facilitator. 

● The implementation of community energy plans is increasingly driven 
through collaborative cross-sector initiatives, with “intermediary” 
organizations acting as catalysts. 

● The integration of land-use planning and energy planning is critical 
to achieving transformative change in energy systems, and CEP is a 
driving force for this process. 
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Energy transition strategies in Canada need to take seriously the ongoing 
entanglement of fossil fuel energy systems with community development. 
A signifcant proportion of Canada’s greenhouse gas emissions – 30–60 
percent depending on attribution – comes from energy systems that are 
woven into the material and social fabric of our communities, especially 
fossil-fuel-based building heating systems and car-centric transportation 
systems.1 Tis entanglement creates a wide range of bottlenecks that must 
be considered in the design and implementation of energy sustainability 
initiatives.2 Eforts by federal and provincial governments to help fnance 
low-carbon building energy retrofts, for example, will move only as fast as 
trust can be established between homeowners or building managers and 
the local contractors who have the requisite expertise in new technologies 
and practices. Te emergence of low-carbon energy utility business models 
such as district energy, micro-grids, and aggregated distributed energy re-
sources will reach their potential only with the participation and coordina-
tion of community actors, and by restructuring local land-use regulations 
and planning systems.3 And growing movements for pedestrian-friendly 
street design must work against sociocultural norms about access, safety, 
and economic development that are entrenched in car-centric infra-
structure.4 Tese are just a few examples of how critical paths toward 
energy sustainability directly implicate the physical character (built form) 
of our communities and the social relationships that give them meaning 
and a sense of belonging. 

A community-centric approach to energy transition management can 
address these entanglements, while mitigating the impacts of energy sus-
tainability initiatives on community tensions. Indeed, a wide range of often 
overlooked energy policy issues comes into focus through a community de-
velopment lens. Te prevalence and conditions of energy poverty among 
households and neighbourhoods become more apparent, as do the impacts 
of technology implementation on local cultural and natural heritage.5 

Community resistance to new infrastructure may be better understood.6 

Furthermore, experience has proven that an energy transition strategy that 
builds on community engagement and empowerment – enhancing a sense 
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of procedural justice in the decision-making process – is more politically 
resilient than one that feels “imposed” from the top down.7 In the words of a 
leading Canadian practitioner, our community builders need to become 
“energy conscious,” and our energy system builders need to become more 
“community conscious,” if we are to achieve a socially just, environmentally 
sustainable, and resilient energy system.8 

In Canada and elsewhere, this consciousness is being renewed and ex-
panded through the principles and practices of community energy plan-
ning (CEP). According to the latest estimates, more than 180 communities 
representing more than 50 percent of Canada’s population have a com-
munity energy plan of one form or another.9 Although a standard template 
for CEP has not yet emerged (and probably never will, for good reason), 
well-established frst principles have been sharpened at the nexus of theory 
and practice. In essence, well-developed CEP leverages the unique capacity 
of local government and mobilizes community resources to identify and 
follow pathways for energy sustainability.10 In addition to addressing many 
key barriers to low-carbon energy transitions, as described above, com-
munity energy plans are increasingly understood as a source of economic 
resilience because they work to retain investments in communities through 
the development of local energy resources and reduced energy bills.11 

At the same time, “community” is a nebulous social construct rather than 
a clearly defned administrative entity. Energy planning activities, mean-
while, are typically undertaken by technical agencies with clearly scoped 
mandates and delineated boundaries or jurisdiction. So what exactly is com-
munity energy planning, and what is its value-add in an already convoluted 
and multi-level energy policy and planning system? Trough grappling with 
these questions, this chapter aims to bring ongoing conversations about 
CEP into mainstream dialogue about energy transition management and 
energy policy making in Canada, and to advance the conversation on frst 
principles and the primary challenges of CEP. Te chapter leans heavily on 
primary literature, as well as insights gleaned from the work of the Com-
munity Energy Knowledge-Action Partnership,12 a network of academics 
and practitioners who are driving thought and practice in CEP across 
Canada. It focuses primarily on experiences from municipalities and other 
settler communities throughout Canada, which is to say that it does not 
directly engage with Indigenous or remote CEP, though parallels do exist. I 
direct the reader to Chapter 7 by Alexandra Mallett and colleagues, as well 
as to Christina Hoicka, Katarina Savic, and Alicia Campney’s article on rec-
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onciliation and energy, which provide starting points for understanding the 
unique dynamics and opportunities in Indigenous community energy.13 

The Logic of Community Energy Planning 
First and foremost, community energy plans work with and through local 
governments. Unlocking opportunities for low-carbon and inclusive energy 
technologies and practices requires a commitment from local governments 
to leverage their powers over building codes, land-use planning, waste man-
agement, and other key energy transition pathways over which they have 
some control. At the same time, their capacity is limited, and energy sus-
tainability initiatives often require participation and coordination of a 
wide range of actors. In other words, municipalities need to be collabora-
tive by default, leveraging and sharing capacity among stakeholders to ad-
dress cross-sectoral challenges and opportunities, rather than insulating 
themselves and trying to proceed with implementation on their own. Tis 
socially inclusive and network-based approach is what distinguishes com-
munity energy plans from “Municipal Energy Plans,” which tend to focus 
only on actions within the municipality as a corporation. Inherent in the 
logic of CEP, then, is the idea that certain elements of energy planning in 
Canada shift downward from provinces to municipalities and outward 
from governments and technical agencies to the public and key implemen-
tation partners. As a result, CEP can improve energy transition manage-
ment along three key dimensions: public and stakeholder engagement, 
institutional ft, and policy innovation. 

Improving Public and Stakeholder Engagement 
Te process of developing a community energy plan can improve public 
dialogue around energy in at least two ways. First, it strengthens our under-
standing of how new energy technologies and practices are implicated in 
community development and social relationships. Tis is important be-
cause inertia in transitioning toward low-carbon technologies and prac-
tices is partly due to the close ties between energy systems, established 
sociocultural norms, and our (ideas of ) community.14 Historical accounts 
of energy transitions are flled with examples of this. Electric lighting 
helped to transform our interactions with downtown streetscapes at night; 
once perceived as dark and dangerous places, they are now destinations for 
entertainment and leisure.15 More recent innovations in computer elec-
tronics and microchips have electrifed a culture of “always-on-ness” and 
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brought private entertainment into public spaces, altering our ideas about 
domestic life more generally.16 Gasoline-powered automobiles helped to 
drive ideals around individuality and personal freedom, enabling sprawl-
ing residential neighbourhoods while maintaining relatively rapid connec-
tivity to downtown amenities and places of work.17 Tis list is not nearly 
exhaustive, but it illuminates the ways in which our energy systems are 
woven into our daily lives and into our experiences of social interaction and 
expectations around community well-being. Given this, all major energy 
transitions have occurred alongside an attendant discursive and material 
(re)defnition of the “good life” and of the places and landscapes of our 
everyday experience. Developing a community energy plan is an opportun-
ity to unpack this relationship through targeted community dialogue and 
to have honest conversations about the implications of low-carbon energy 
pathways – e.g., would our household need to look and feel diferent if we 
transitioned away from personal natural gas furnaces and connected to a 
district heating system? How might our expectations about personal mo-
bility need to change if we want to support more inclusive transportation 
systems, including public and active transit? 

Te second strength of developing CEP is to ensure that the public dis-
cussion about specifc energy solutions is taken out of the abstract and is 
situated in the places and landscapes that are familiar to people. Rather 
than talking about how local renewable energy generation can improve the 
“electricity transmission system,” for example, the discussion can revolve 
around real infrastructure, such as the actual fenced and gated patch of 
land flled with strange metal contraptions and wires that lies on the edge of 
town. A neighbourhood gas station can be the starting point for communi-
cating how our mobility patterns are connected to a long and complicated 
fossil fuel value chain and to compare that to the value chain of an electric 
vehicle (or better yet, to a protected bike lane). Te idea is to give the public 
a better comprehension of the physical and economic systems behind our 
light switch and thermostat and the bills we pay, while at the same time 
building our understanding of how energy systems are interlaced with the 
spaces and activities that shape our daily lives. 

In other words, engaging communities in CEP is an opportunity to con-
nect simple facts about existing and emerging energy systems to wider 
discussions about values and places. After all, awareness is by itself an in-
sufcient motivator of action. Without engaging in dialogue about values 
and place-based issues, the most technically sound and economically 
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rational low-carbon energy transition plan is unlikely to be accepted or suc-
cessful in the end.18 

Enhancing Institutional Fit 
Institutional ft is the idea that governance systems are most efective when 
they manage issues at the geographic and temporal scale at which those 
issues operate. Community energy plans are nested within a multi-scalar 
and interdependent system of institutions and energy infrastructure through 
which energy fows are made possible. Jurisdiction over key components of 
energy systems, such as energy generation and distribution infrastructure, 
is divided across levels of government. Tis multi-level governance context 
opens and closes (enables and disables) opportunities for the implementa-
tion of CEP. Furthermore, infrastructure systems and energy markets 
operate beyond the control of any single community. With this in mind, it is 
critical to think about the comparative scalar advantage of CEP as it relates 
to regional and provincial planning. 

A wide range of mechanisms to enable smart, cost-efective local solu-
tions become visible through a local lens.19 Table 3.1 summarizes some of 
the most obvious mechanisms available at the local scale. Most are aimed 
at reducing energy consumption and switching to low-carbon technologies 
in home heating and personal mobility sectors, without which energy tran-
sition management strategies are mostly working at the margins. Tese 
implementation pathways are critical to success in the transition to low-
carbon energy systems. Tey are also unique to municipal government and 
are beyond the purview of provincial policy-makers or program managers 
and therefore illustrate the comparative scalar advantage for CEP. In addi-
tion to these levers, local public engagement facilitates community conver-
sations in ways that are challenging for a provincial or national entity to do 
efectively. 

At the same time, implementation of CEP requires a view beyond mu-
nicipal boundaries. Local energy systems are part of larger networks of 
energy fows, and many of the renewable resources via which large urban 
communities hope to obtain more sustainable energy supplies are predomin-
antly accessible in rural areas. As a result, regional and intermunicipal plan-
ning has become increasingly prominent in some jurisdictions, mostly those 
outside Canada and with longer histories of local energy planning. Common 
benefts of a regional approach include greater institutional capacity by com-
bining resources and reaching economies of scale, managing urban-rural 
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TABLE 3.1 
Energy transition management pathways that can be expedited locally 

Pathways Implementation mechanisms 

Building retrofts Municipal asset management plans, local improvement 
charge fnancing, development charge rebates 

District energy Zoning bylaws, establish a local district energy utility as a 
municipal service corporation, public-private partnerships 

Distributed elec-
tricity generation 

Zoning bylaws, standardized permitting process and fees to 
reduce soft costs or projects, public-private partnerships 

Active transit Master planning, pedestrian-friendly infrastructure, installa-
tion of bicycle security infrastructure at key destinations 
throughout the city 

Public transit Fuel switching (e.g., electric or hydrogen-fuelled feets), 
service expansions and improvements 

Clean fuel/electric 
vehicle adoption 

Preferential parking status, endorsing show-and-tell events to 
connect local early adopters to prospective buyers 

tensions that arise from the rural landscape impacts associated with re-
newable energy development, and ensuring that neighbouring plans are 
coordinated efectively (e.g., transport planning in common commuter-
sheds). In some cases, regional plans develop due to formal changes in gov-
ernance systems, supported by higher orders of government either through 
mandates, the devolution of powers, or the provision of new resources. In 
other cases, regional planning is more organic, driven by common spatial 
identities and shared values that transcend municipal borders or by com-
mon experiences of economic depression or stagnation that might be over-
come through regional approaches to energy system management.20 All that 
said, the benefts of regional planning need to be carefully discussed before 
any formal engagement ensues. Te added time requirements and poten-
tially complex political dynamics around regional plans can make their de-
velopment and implementation challenging.21 

Policy Experimentation, Innovation, and Difusion 
Decentralization enables an openness and a fexibility that are difcult to 
achieve at larger scales.22 Approaches to implementing CEP will difer 
widely based on a range of factors, including authorities held by local gov-
ernment, political context, and institutional capacity in terms of fscal 
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position and human resources and local expertise. Te decentralization of 
energy planning is an opportunity to ft implementation approaches to this 
context, which helps to facilitate – though does not guarantee – a process 
of innovation and difusion. 

One sector where this experimentation is playing out is building 
energy-efciency retrofts, particularly of single-family homes. Tis is a no-
toriously challenging sector, given the spatially distributed nature of the 
unit of energy consumption, as well as the wide range of actors involved in 
decision making as it relates to the household (families, municipalities, mort-
gage companies, and so on). Federal and provincial governments, along with 
the Federation of Canadian Municipalities, continue to issue fnancing to 
support home energy retrofts. A wide range of strategies mobilizes that f-
nancing, from third-party delivery models involving not-for-proft organiz-
ations to more conventional municipally-based delivery models. Another 
area of rapid innovation is local renewable energy development. Specifc ex-
amples across Canada are showcased in “Accelerating the Implementation 
of Renewable Energy” recently released by QUEST,23 which highlights in-
novative land-use planning practices and public-private partnerships as crit-
ical to facilitating the implementation of local renewable energy systems. 

A lot of the innovation that is emerging through the development and 
implementation of CEP stems from new processes in community engage-
ment. Te development of a community energy plan ofers municipalities 
and community leaders a mandate to engage possible partners in imple-
mentation, to build networks, and to facilitate learning, all of which are 
widely recognized as critical to achieving broad, system-level goals.24 Re-
search and experience show that smaller groups tend to concentrate on what 
governments alone can and should do, whereas larger groups who bring 
their own capacities to the problem tend to generate more creative, cross-
sectoral, and community-based solutions.25 In other words, the process of 
community engagement establishes the basis for government and non-
governmental action in energy system change and can help to position local 
government from implementer to facilitator of energy transition. 

Trends in Thought and Practice of CEP 

Te Multiple Roles of Local Government 
It is helpful to think about two perspectives on the roles of local govern-
ments in implementing community energy plans.26 Te frst is what we 
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might call a “minimalist” perspective. Here, the role of the municipality is 
seen as limited to what it can directly control, and emphasis is placed on its 
own corporate operations and service provision functions such as waste 
collection, transit, and utilities. A minimalist perspective would focus the 
attention of the municipality on corporate energy and would have limited, 
if any, proactive engagement with community initiatives. Municipalities are 
largely seen as “policy-takers,” functioning as units of provincial adminis-
tration and restricting their activities to what provincial governments man-
date – no more, no less. Te second view might be called a “comprehensive 
perspective.” Working from this view, municipal leaders fulfl provincial 
mandates and lead by example through its corporate eforts, leverage their 
indirect infuence and capacity over community development more broadly, 
and are more likely than municipal leaders with a “minimalist” perspective 
to become a “policy-maker” to the extent that political, fnancial, and regu-
latory constraints allow. 

Te types of actions emphasized under a minimalist purview are critical. 
Corporate actions regarding building and vehicle feet management can 
demonstrate the feasibility of emerging technologies and novel energy man-
agement practices, facilitating learning across the community. Municipal 
service provision in areas such as waste management and public transit is a 
primary means for municipalities to help support CEP implementation. At 
the same time, municipalities, as corporate entities, represent a small pro-
portion of what can be achieved. Accelerating the implementation of CEP 
is possible only when they adopt a comprehensive perspective. Municipal 
councils and staf understand this and at the very least are sympathetic to 
the need to pursue actions within a comprehensive perspective. Te chal-
lenge they face is in operationalizing it. 

Table 3.2 provides a framework for thinking about what a comprehensive 
approach would look like. Tis typology is based on insights from govern-
ance theory and administrative theory, along with practical experiences 
described in the international body of literature on CEP and local energy 
management.27 At the top of the table, the role taken by a municipality in-
volves direct market participation: it is an “implementer,” which largely falls 
under the purview of corporate energy management. As we move down-
ward in the table, the role shifts to “facilitator”: the municipality lever-
ages its resources, authority, and infuence to drive projects and programs 
throughout the community, beyond its corporate sphere. Te roles identi-
fed here are not mutually exclusive, meaning that a single program might 
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require a municipality to play multiple roles. In the Toronto Green Stan-
dard program, for example, the City is a “regulator,” setting a standard with 
which developers must comply before they can receive permission to pro-
ceed; it is also an “investor,” making an indirect investment by forgoing rev-
enue through reduced development charges, incentivizing developers to 
exceed the standard. 

TABLE 3.2 
How municipalities can drive the implementation of community energy plans 

Role Description Example 

Implementer Lead-by-example,  
growing the market for 
new energy technolo-
gies and management 
practices 

Investor Direct or indirect  
investments  
(e.g., deferred  
revenue) 

Regulator Steer the market  
with clear rules that 
direct activities and 
investments toward  
low-carbon and low- 
impact energy  
technologies and 
practices 

Facilitator Send market signals 
through soft-power 
and/or providing  
resources to build  
community capacity 

Establish a thermal utility as a municipal 
service corporation – e.g., Markham 
District Energy (Markham, Ontario) 

Green revolving funds or the like to invest 
in energy-efciency or energy generation 
activities (e.g., Shepard Landfll Solar, 
Calgary, Alberta) 

Provide development charge refunds to  
developers who implement energy and 
GHG-reducing measures above compli-
ance requirements 

Local improvement charge fnancing to 
support building energy retrofts (e.g., 
Ontario Home Energy Loan Program, 
Toronto) 

Zoning bylaws to clarify opportunities for 
local wind and solar development (Green 
Energy Zoning By-law amendment, Saint 
John, New Brunswick) 

Hire clean energy specialists to support 
pre-feasibility studies and business plans 
across the community (Halifax, Nova 
Scotia) 

Develop public-facing map products to 
communicate opportunities for local 
investment (Waterloo, Ontario) 
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Te Role of Intermediaries 
Te barriers to transformative change are systemic. Even as novel technolo-
gies become cost-competitive and as fows of capital investment are poised 
to drive implementation, their deployment is inhibited by entrenched pref-
erences for conventional modes of energy generation and distribution 
within prevailing regulatory systems, utility business models, energy mar-
kets, and consumer behaviour. Tese preferences and interests are not al-
ways obvious or deliberate in their intent to constrain energy transitions. 
But nor will they alter on their own quickly enough to address rising con-
cerns around climate change and afordability or to capture emerging eco-
nomic development opportunities. 

Intermediary organizations are a governance innovation through which 
systemic barriers can be addressed in low-carbon energy transitions.28 Tese 
organizations serve as network managers, catalysts, and boundary crossers. 
Teir purpose is to kickstart projects and programs that lie beyond the 
mandate of any single actor and/or that require integration across energy 
systems by brokering relationships among implementation partners to drive 
community projects and programs. As a corollary, the municipality is pos-
itioned as a partner, rather than the primary implementer, of CEP. Tis is 
not a new proposition for community energy planners. Te spirit and inten-
tion of CEP have always envisioned such a role for the municipality. Inter-
mediary organizations simply help to structure and institutionalize this 
role. In many ways, establishing an intermediary is a classic form of corpor-
ate innovation, where a corporation (municipality) sets an objective that 
overwhelms its internal capacity and extends beyond the sphere of its direct 
infuence (e.g., climate emergency declarations or net-zero carbon targets). 
Te corporation must then fnd ways to mobilize external resources to sup-
port those objectives. An intermediary is just such an innovation. 

In Canada, intermediaries involved in CEP have taken two forms: 

1 An incorporated not-for-proft entity tied to the municipality through a 
service agreement and a mandate to implement a community energy 
plan. Te Centre for Community Energy Transformation (CCET) in 
Brampton, Ontario, is an early example of this model.29 A board of direc-
tors was compiled from across the community, and a service agreement 
formalized the funding and reporting relationship between the munici-
pal government and CCET. 

2 An unincorporated network of key implementation partners, committing 
resources (cash and in-kind) into an entity with a mandate to drive a col-
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laborative investment strategy. Waterloo Region Community Energy is an 
example of this model.30 An agglomeration of townships/municipalities 
and distribution companies in the region pooled resources to create a new 
entity that works across these organizations. Te organization reports to 
a board composed of senior leadership from the respective organizations. 

Establishing an intermediary has some inherent strengths and brings with 
it new opportunities. An intermediary can, for example, enhance political 
resilience. Te long-term objectives of community energy plans are vulner-
able to relatively short-term election cycles if municipalities are the primary 
implementers and if the plans are held within municipal governments. In 
contrast, an intermediary can protect CEP against electorally driven polit-
ical disruptions. Intermediaries can adapt the tone and approach of CEP 
implementation to shifts in local politics, without abandoning it entirely, as 
can be the case with direct ties to council decisions. Furthermore, an inter-
mediary is (in theory) guided by a strategic energy plan and is therefore ag-
nostic about technology selection and design. Tis not only ensures a wider 
lens through which to evaluate options, but it also helps to build political 
capital among the public and key stakeholders, as intermediaries push a 
mission, rather than a specifc technology. 

Intermediaries can also provide a backbone for CEP implementation. 
Teir purpose is to broker and catalyze partnerships and collaborations to 
further the implementation of projects and programs. In other words, they 
are meant to make the job of conventional actors easier when it comes to 
transition. Intermediaries can translate jargon and standards of work across 
various professions, bridging the gaps, for instance, between energy engin-
eers, land-use planners, and property managers. Te implementation of 
innovative technologies and services is inhibited by a myriad of factors that 
are difcult for municipal governments to detect and resolve on their own. 
Collaborative, cross-sector implementation strategies and initiatives are 
critical to overcoming the systemic barriers described above. 

In addition, intermediaries can funnel new resources into the com-
munity. Tey can coordinate grant applications and other funding pitches/ 
partnership models to private fnanciers. Tis is one way in which they can 
“grow the pie” for other organizations and steer capital toward local projects 
that help meet community objectives. 

Finally, intermediaries can provide a neutral forum for innovation. Tey 
ofer a space in which bold, forward-looking, and potentially controversial 
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ideas can be shared, outside of the context of formal decision-making 
processes and their politics. An intermediary organization can engage in 
conversations and develop partnerships that would be difcult for a muni-
cipality. In fact, an intermediary can serve as a permanent “innovation sand-
box,” bringing key change agents into dialogue to identify systemic barriers 
and to negotiate visions, roles, and responsibilities to accelerate the shift to 
renewable energy. 

At the same time, intermediaries come with some challenges and weak-
nesses that should be considered prior to endorsing this approach. In Can-
ada, they are unproven in terms of their successful implementation of CEP, 
and their fnancial model for CEP is still undefned. Tey are often initiated 
with funding from municipalities or government grants. In some cases, de-
pending on the level of commitment, that funding can carry the intermedi-
ary through its operational life. In other cases, such as Brampton’s Centre 
for Community Energy Transformation, public funding is considered seed 
funding, and the intermediary develops a business plan to secure long-term 
funding from other sources. Tis funding can come from a range of sources, 
including sponsorships, memberships, revenue sharing from programs 
established under their purview, and/or convenor fees as a percentage of 
project value. Establishing multiple revenue streams is important, but it is 
difcult and not yet proven. Furthermore, there is always a risk that an inter-
mediary will fall into the role of “implementer” rather than “catalyst” to 
achieve fnancial security (e.g., fees for services). Resource constraints can 
magnify these weaknesses. 

Intermediaries need to build legitimacy. In general, there is a history of 
siloed approaches to energy planning and energy management, and a lack of 
understanding of collaborative governance models. Intermediaries need to 
break these siloes down, but they have limited initial legitimacy from which 
to develop the necessary partnerships. Whatever the specifc design of the 
intermediary – whether an incorporated not-for-proft or a less-structured 
network – collaboration and collaborative implementation will move at the 
speed of trust, which is to say they will move slowly. 

Intermediaries can also encourage free riders. Tis can occur if key 
stakeholders assume that problems are being solved by the intermediary 
and thus step back or direct their attention elsewhere. One specifc example 
of this threat occurs when a municipality supports an intermediary and 
then reverts to a minimalist view of its role in implementing a community 
energy plan under the guise or false assumption that the intermediary will 



78 Kirby Calvert

Winfield_final_10-01-2023.indd  78 2023-10-01  6:30:14 PM

 

assume all responsibility and accountability. Municipalities that endorse 
and partner with an intermediary need to reorganize internally in relation 
to the mandate and the capacities of the intermediary. 

Approaching Land-Use Planning as Energy Planning 
Te fnal emerging trend that should be highlighted is the integration of 
energy planning and land-use planning. Tere is a historical element to this, 
which is to say that this trend has been decades in the making. As our com-
munities came to rely on imported fossil fuels, the land that was needed to 
provide energy services declined precipitously – e.g., wind-powered water 
pumps were taken down, swaths of land that once produced feed for draught 
animals were repurposed, and local woodlots served only a small fraction of 
heating requirements. At the same time, energy conversion infrastructure 
became highly centralized in large-scale power generation and fuel refning. 
Trough historic zoning, these facilities, and their linear distribution infra-
structure, were located out of sight for most residents. Our landscapes be-
came increasingly detached from energy production activities. Settlement 
patterns evolved under the assumption that energy would be generated 
elsewhere. We came to normalize a landscape as generally devoid of energy 
infrastructure and to view our communities as spaces of energy consump-
tion rather than of energy production. 

Our increasing reliance on renewable energy – solar, wind, biomass – is 
reversing that trend. Tis transition has reintroduced energy production 
into communities that had been detached from such activities over gener-
ations of fossil fuel production and consumption. With these new activities 
come trade-ofs involving prevailing land-based economies and ecosystem 
services. Te “food versus fuel debate” surrounding biofuels and large-scale 
solar, and the issue of local habitat disruption in the case of wind turbines, 
highlights the potential for these types of conficts. Such trade-ofs are not 
unique to renewables. What is diferent, however, is that the trade-ofs are 
being experienced across much wider geographic areas and are coming into 
confrontation with a much larger proportion of the population – no longer 
confned to specifc fossil-fuel-bearing regions and no longer occurring “out 
of sight, out of mind.” At the same time, distributed energy resources are 
forcing us to rethink urban areas as spaces of energy production, not only as 
spaces of energy consumption. 

In other words, land-use planning represents the front lines of the tran-
sition to distributed energy resources, especially renewable energy. Over 
many generations, land-use planning frameworks have co-evolved with 
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fossil fuels and have structured social and economic activities across the 
landscape in ways that maximize their use in society. Land-use planning 
frameworks represent the spatial manifestation of “carbon lock-in.”31 Tey 
produce landscape patterns and social relations to land that privilege fossil 
fuels and constrain efective low-carbon energy transition strategies. As a 
corollary, they have not been designed to accommodate the very diferent 
spatial properties of renewable energy systems. At the same time, land-use 
planning systems are not always prepared to manage the land-use trade-
ofs and landscape impacts that come with renewable energy development. 
Framing land-use planning in this way reveals that it is energy planning: it is 
part of the problem and the solution in designing governance systems that 
work toward renewable energy transitions. 

Across Canada, we have seen a wide range of eforts to achieve formal 
integration of land-use and energy planning. One such example is from 
Saint John, New Brunswick, where zoning bylaws were amended to allow 
land outside of the “primary development area” (rural resource areas, parks 
and natural areas, heavy industrial areas) to be designated a “green energy 
zone,” subject to compliance to the conditions specifed in a bylaw that cre-
ated the new designation. Conditions pertain to land access, setback dis-
tances, screening (aesthetics), the permit process including the need for a 
decommissioning plan, and other considerations. In these cases, green 
energy is not seen as a permanent use. Although the approach is designed 
for wind and solar systems, it could also be applied to support district energy 
systems in development areas. Te idea is to increase predictability for pro-
spective investors and developers, while ensuring the community has some 
control over the nature and extent of the landscape change that is needed to 
facilitate renewable energy development. 

Conclusion 
For all the policy discussions about the role of energy in nation building and 
international relations in Canada, the role of energy in community building 
and community relations is often overlooked. And yet, historical accounts 
are replete with examples of how energy systems have always been both the 
lifeblood of our communities and a material expression of values, power 
imbalances, and ideas about our future.32 Energy systems do more than keep 
our lights on and our buildings warm. Tey are vehicles for social and en-
vironmental change, a fact most obvious, and yet most often overlooked, in 
the context of community development. CEP is awakening community 
leaders to these entanglements, helping to take seriously the complex social 
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and social-ecological relationships in which low-carbon and integrated 
energy solutions are expected to operate. 

Te value of CEP notwithstanding, one practical challenge that remains 
is the extent to which, and through what mechanisms, community energy 
plans tie into established energy planning frameworks. As it stands, connec-
tions between CEP and conventional energy planning activities among dis-
tributors, system operators, or provincial ministries are weak. CEP often 
stands alone. Similarly, it is only loosely tied into more established munici-
pal planning frameworks, such as environmental planning or transportation 
planning or land-use planning. Municipalities and their implementation 
partners need to fnd ways to integrate or cross-fertilize CEP with estab-
lished energy planning systems at difering levels, as well as with related 
planning initiatives throughout the community. 

Furthermore, there is a need to drive CEP toward projects and programs 
that leverage comparative advantages and capacities within communities. 
Too much emphasis and scarce political and fnancial resources have been 
devoted to target-setting exercises or consultant reports that chart high-
level technical pathways and fnancing models that assume some central 
decision-maker with total control over all the moving pieces. Disregard for 
actual lines of accountability or spheres of infuence within the community, 
along with poorly scoped plans, has left some community energy planners 
with very little to report against and lack of clarity on how to measure the 
actual impacts of CEP. In other words, CEP should take a more tactical tone 
and approach to identify areas of opportunity for direct local action. Getting 
this right will mean that communities are doing everything possible in their 
sphere of infuence to facilitate a transition to cleaner sources of supply and 
more sustainable consumption patterns. 

Exactly where the thought and practice of CEP will go remains unclear. 
But there is no question that well-structured community energy plans will 
be a force for change from the bottom up to complement forces of change 
that are coming from the top down, such as carbon pricing. And they are a 
critical driving force for the kinds of social innovations that are necessary to 
attain a cleaner, more just energy future. 

Key Resources 
Community Energy Knowledge-Action Partnership. Homepage. http://www.cekap.ca. 
Quality Energy Systems for Tomorrow (QUEST). Homepage. https://questcanada. 

org/. 

https://questcanada.org/
https://questcanada.org/
http://www.cekap.ca
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4 
Energy Justice and Poverty 

A Case Study for Ontario 
THERESA McCLENAGHAN,  ZEE  BHANJI,  
JACQUELINE  WILSON,  and MARY TODOROW 

CHAPTER HIGHLIGHTS 

● Although low-income and vulnerable people are not the primary 
cause of high greenhouse gas (GHG) emissions in Canada, they 
currently bear the brunt of the climate crisis because of systemic 
policy failures. The incorporation of their specific needs into policy 
making should be viewed as corrections to these failures and a 
fulfillment of basic human rights. 

● The impacts of energy and climate crisis policy decisions on low-
income and other marginalized communities are often overlooked. 
Specific and targeted policy advocacy efforts are needed if poverty 
is not to be worsened and sustainability is to be advanced through 
efforts to achieve net-zero energy systems. 

● The Ontario experience, particularly the role of the Low-Income 
Energy Network (LIEN), offers an important case study in successful 
community-based advocacy around low-income energy issues. 

● The integration of low-income energy programming remains a major 
challenge across differing fuels and circumstances. 
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There has been systematic failure in the design of energy systems and en-
vironmental policy in Ontario, which has left low-income and vulnerable 
communities facing energy poverty and the brunt of environmental degrad-
ation. It is critical that any discussion of energy systems, and in particular 
energy poverty programs, recognizes the dire poverty and marginal eco-
nomic circumstances of some Canadians. Te hardship experienced by 
low-income people who cannot aford their energy bills is heartbreaking 
and unjust. As we look to transition to a net-zero future, and if there is any 
hope of achieving true sustainability and justice, energy and environmental 
policy must address the disproportionate impacts of climate change on vul-
nerable communities. Tese communities must be put front and centre. In 
our view, alleviating energy poverty is a correction of previous policy fail-
ures and a matter of basic human rights. 

What Is Energy Poverty? 
“Energy poverty” is the disproportionate burden of electricity, natural gas, 
and other utility costs on low-income households, which reduces the funds 
available for food, clothing, medicine, and other essentials. Te problem is 
very serious in Ontario, where the inability to pay utilities is second only to 
the inability to pay rent as a reason for homelessness. Te alleviation of 
energy poverty is central to the concepts of energy justice, climate justice, 
and democracy, as discussed in the Introduction of this volume.1 Te 
accessibility and afordability of energy services are widely regarded as 
vital elements of energy sustainability. 

Energy poverty should be seen as a human rights violation.2 Services 
such as electricity are integral to several rights, including the right to an 
adequate standard of living, which incorporates the right to adequate 
housing, to health, and even to life. In rural areas, access to safe water and 
sanitation can be dependent upon access to electricity. 

In Ontario, low-income households have disproportionate numbers of 
single parents, new immigrants, racialized individuals, people living with 
accessibility challenges, and seniors.3 When energy poverty is not ad-
dressed, high energy costs and low incomes are a painful combination. In 
the cold winter months, when energy bills can be higher than rent, afected 



86 Theresa McClenaghan, Zee Bhanji, Jacqueline Wilson, and Mary Todorow

Winfield_final_10-01-2023.indd  86 2023-10-01  6:30:15 PM

 
 

people must make impossible choices between food, clothing, and keeping 
themselves warm. Some are forced to live in moderate to extreme dis-
comfort because they cannot aford to heat or cool their homes. Health can 
be afected by the cold or by mould arising from inadequate insulation and 
ventilation, exacerbating cardiovascular illnesses, as well as asthma and 
other respiratory diseases. In some regions of Ontario, lung cancer risks 
are a concern in substandard housing due to high indoor radon levels. Te 
climate crisis will fuel higher summer temperatures, prolonged heat waves, 
and more episodes of extreme heat, which can combine to deadly efect for 
those who do not have or cannot aford air conditioning.4 

Energy poverty afects low-income people in all categories of housing, 
from private rental to social housing to owner-occupied. It can result from 
inadequate income or from poor-quality housing. In homes that lack insu-
lation or draft-proofng, or in which heating equipment and appliances are 
inefcient, energy costs can remain at unafordable, high levels despite the 
best eforts of residents to be responsible and to conserve. 

Energy Poverty in Ontario 

Impetus to Organize a Low-Income Energy Network 
Electricity costs have been a central issue in Ontario politics for the past 

two decades. Te roots of this ongoing issue lie in government decisions of 
the mid- to late 1990s to marketize the electricity system. Te May 2002 
opening of competitive retail and wholesale electricity markets coincided 
with a record hot summer, causing a dramatic spike in electricity prices. 
Consumer outcry followed.5 Te government responded by freezing electri-
city prices for residential consumers at 4.3 cents per kilowatt hour (kWh) 
efective December 1, 2002.6 

By the following autumn, the government had announced that the 4.3-
cent price freeze would be reviewed and that consumers would have to pay 
the “true cost of electricity.” Te Ontario legal aid specialty clinics Advocacy 
Centre for Tenants Ontario (ACTO) and Income Security Advocacy Centre 
(ISAC) immediately expressed concerns to Ontario’s energy minister about 
the impact of increasing prices on low-income consumers. Tey recom-
mended that the government consider a comprehensive energy assistance 
program. Nonetheless, when the government replaced the 4.3-cent cap with 
an interim pricing plan, it did not create any programs to alleviate the plan’s 
impact on low-income consumers.7 Under the interim structure, residen-
tial, low-volume, and other designated consumers paid 4.7 cents per kWh 



87 Energy Justice and Poverty

Winfield_final_10-01-2023.indd  87 2023-10-01  6:30:15 PM

 

 
 
 

 

 
 

for the frst 750 kWhs consumed per month and 5.5 cents per kWh for con-
sumption above that level. 

Several key policy failures were at play here. Te available emergency 
energy fnancial assistance programs were totally inadequate. Low-income 
consumers also had difculty accessing energy services because they could 
not pay the large security deposits. In some rural areas, consumers were 
required to purchase a minimum volume of fuel oil, which made the costs 
prohibitive for fxed-income households. 

Te Low-Income Energy Network (LIEN) Is Formed 
As energy prices increased, advocates recognized that energy poverty must 
be addressed. To take on this challenge, LIEN emerged in 2004 as a coali-
tion of Ontario legal aid clinics, front-line emergency service providers, and 
environmental, anti-poverty, and afordable housing advocacy groups.8 Its 
purpose was to advocate for systemic solutions to energy poverty among 
key energy decision-makers in Ontario, such as the Ontario Energy Board 
(OEB), which is the province’s regulator of electricity and natural gas util-
ities, the utilities themselves, and the Ontario government. LIEN’s founding 
members included the Canadian Environmental Law Association, (CELA), 
Share the Warmth, the Advocacy Centre for Tenants Ontario (ACTO), the 
Income Security Advocacy Centre (ISAC), Community Social Planning 
Council-Toronto, Toronto Disaster Relief Committee, and Toronto En-
vironment Alliance (TEA).9 Te improvements secured by LIEN over the 
past two decades fowed from its recognition that the best policies to ad-
dress energy poverty would be informed by a variety of actors, including 
front-line social service agencies and organizations with expertise in sys-
temic policy analysis on behalf of low-income people. 

Securing an Energy Poverty Strategy: Te Energy Poverty Pyramid 
LIEN developed a comprehensive approach to address energy poverty that 
it termed the Energy Poverty Pyramid. Shown in Figure 4.1, the pyramid 
was based on work done for rate hearings in Nova Scotia by the Dalhousie 
University legal clinic. It details the four elements that make up a fulsome 
and coherent energy poverty strategy. Tese are energy conservation and 
efciency, consumer protection and education, low-income rate aford-
ability program, and emergency assistance. Creating a simple graphic of 
the pyramid, LIEN presented it whenever it met with decision-makers, and 
believes that it signifcantly assisted its advocacy eforts because it was easy 
to understand. 
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FIGURE 4.1 
The Energy Poverty Pyramid 

Source: Adapted and modified from the original by the authors. 

At the base of the pyramid are policies and programs that promote energy 
conservation and efciency and that educate consumers about how to re-
duce their energy consumption. Energy-efciency programs alone cannot 
solve the afordability problem, but they can make substantial contributions 
to reducing energy needs and costs, especially in low-quality housing where 
the costs can be astronomical. As such, they ofer the potential for signif-
cant mutually reinforcing gains in terms of both lowering total energy costs 
and cutting energy demand and the associated impacts of meeting that 
demand. 

Te base of the pyramid also encompasses customer service rules that do 
not penalize low-income consumers who are already struggling to pay their 
gas and electricity bills. Examples of barriers that unfairly afect them in-
clude requirements for security deposits, late payment fees, and arrears 
repayment programs. Customers who found themselves in arrears often 
used up whatever energy assistance emergency funds were available to them 
by early in the year, a problem that persists to this day. Customers with 
greater means are not required to pay security deposits at all, due to their 
higher credit ratings. Nor do they run into expensive late payment fees and 
arrears repayment costs. 

Total home costs become unafordable if they exceed 30 percent of total 
income. Utility costs should not exceed 20 percent of shelter costs. Terefore, 
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energy costs become unafordable for low-income consumers if they ex-
ceed 6 percent of total household income. A central element of the Energy 
Poverty Pyramid is therefore that low-income consumers should not pay 
more than 6 to 8 percent of their total household income on energy. Tis 
element of an energy poverty strategy requires programs to make ongoing 
energy bill payments afordable for low-income families and focuses on pre-
venting crises rather than reacting to them. 

Finally, at the top of the Energy Poverty Pyramid, LIEN argued that the 
least resources, in total dollar terms, should be reserved for an emergency 
fnancial assistance fund to help households in short-term crisis. With a 
comprehensive energy poverty strategy in place, fewer families should fnd 
themselves in this situation. Emergency assistance is a stop-gap measure, 
which does not address systemic inequities or sustainability of energy 
prices as a whole. Although there will always be a need for immediate 
crisis funding to deal with unexpected job losses, insecure work, fuctuating 
income, illnesses, and other short-term fnancial difculties, emergency 
energy funds should not be the primary way to address energy poverty. 

Emergency Assistance 
Te frst element of a comprehensive energy poverty strategy to be secured 
in Ontario was an emergency assistance program. LIEN representatives met 
with the Ontario energy minister in 2004 to raise serious concerns about 
the impacts of rising electricity prices on low-income consumers. Shortly 
thereafter, in March 2004, the Province announced a one-time $2 million 
Emergency Energy Fund targeted to people with energy payment crises. It 
made the fund an annual program in 2005. Te fund served 37,757 house-
holds, with an average grant of $468 from 2004–05 to 2011–12 for a total 
of $18.55 million. 

Te program was supplemented at the beginning of January 2011, when 
the Ontario Energy Board commenced the Low-Income Energy Assistance 
Program (LEAP) emergency fnancial assistance (EFA) grant for low-
income electricity and natural gas consumers. Based on income qualifca-
tion, the grant was aimed at consumers who had recently received a “past 
due” bill or a disconnection notice. It was limited to a maximum of $500 
per fuel, per household, per year (or $600 for electrically heated homes). 
Te fact that people could apply for aid without waiting for a disconnection 
notice did help some low-income consumers to stay on top of their arrears. 
However, the EFA was for emergencies and did not provide ongoing bill 
payment assistance. 
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In 2013, once the EFA was introduced, the government consolidated the 
Emergency Energy Fund into a new broader Community Homelessness 
Prevention Initiative. It merged funding from formerly separate housing 
and homelessness programs into a single fexible program. It permitted 
municipalities to use fexible program funding to develop homelessness 
programs that were tailored to their needs. One of its advantages for low-
income energy consumers was that it allowed for coverage of fuel types 
other than electricity, such as wood, propane, and oil. Tese remain im-
portant fuel sources for many low-income households in rural Ontario. 

Tese emergency assistance programs established predictable funding 
and program support for low-income people who were experiencing house-
hold energy emergencies. Tis was an important frst step. At the same time, 
LIEN continued to advocate for a more comprehensive approach to energy 
poverty that would not rely on emergency aid. 

Proposing a Rate Assistance Program 
As the next stage of its strategy, LIEN advocated for a rate support program 
before the OEB. It hired Roger Colton, a United States low-income energy 
expert, to create a proposal for a ratepayer-funded Ontario Home Energy 
Afordability Program.10 Tis included fve major components mirroring 
the Energy Poverty Pyramid: rate afordability, arrears management, crisis 
intervention, conservation and demand management, and consumer pro-
tection. It also provided the basis for LIEN’s argument that low-income 
consumers could spend more than 6 percent of their total household in-
come on energy. Te proposal was submitted on behalf of LIEN to the OEB 
as part of the 2007 Union Gas distribution rate hearings. Te utility had a 
large number of low-income customers in its consumer base. 

Te OEB acknowledged that afordable rates were an important issue 
but refused to consider it in the Union Gas hearing and instead directed its 
staf to determine an appropriate forum and timing for future considera-
tion. With no OEB staf report forthcoming, LIEN intervened in the 2007 
Enbridge Gas distribution rates hearing, again fling the Ontario Home 
Energy Afordability Program for consideration. Te OEB again concluded 
that the proceeding was not a suitable venue. 

In April 2007, the OEB issued a decision in which it held that it did not 
have jurisdiction to implement rate afordability programs for low-income 
consumers. However, the decision included a strong dissent, which found 
that the OEB had jurisdiction to set just and reasonable rates, to act in 
the public interest, and to use any rate-making technique it considered 
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appropriate. Te dissent also noted that the fact that the OEB may be con-
sidered an “economic regulator” did not limit that jurisdiction.11 

LIEN appealed the OEB decision to the Ontario Divisional Court, which 
found that the OEB “has the jurisdiction to establish a rate afordability 
assistance program for low-income consumers.”12 In response, the OEB in-
itiated a consultation on energy issues relating to low-income consumers. 
Primarily as a result of LIEN’s work, and following a low-income consumer 
issues consultation, the OEB released its Low-Income Energy Assistance 
Program (LEAP) report on March 10, 2009, in which it 

• explicitly recognized the reality and hardships of energy poverty 
• explicitly recognized that energy regulation in the public interest includes 

low-income considerations 
• and explicitly recognized the need for province-wide equitable solutions 

to energy poverty, as opposed to a fractured, piecemeal approach. 

Te Low-Income Energy Assistance Program (LEAP) 
Although it acknowledged the signifcance of energy poverty, the LEAP 
report dismissed the concept of a permanent rate afordability program. 
Instead, the OEB program was to be comprised of three elements to help 
low-income Ontarians better manage their electricity and natural gas bills: 

• temporary fnancial assistance for consumers in need 
• access to more fexible customer service rules on matters such as bill 

payment and disconnection notice procedures, waivers for security de-
posits and late payment fee 

• and targeted conservation and demand management programs for 
energy-efciency upgrades to homes, to assist low-income consumers 
in reducing their overall energy usage.13 

Implementing Low-Income Conservation Programs 
Given that access to conservation for low-income consumers ofers a wide 
range of health, comfort, and afordability co-benefts, some of LIEN’s 
early eforts were focused on that matter. Low-income consumers faced 
numerous barriers to participation in conservation eforts. Tese include 
a lack of capital to invest in energy-savings retrofts and energy-efcient 
appliances, as well as the inability of tenants to undertake retrofts or re-
place inefcient appliances in their rental units. LIEN’s experience pro-
vides key lessons for policy-makers, as there is a focus on achieving 
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net-zero emissions, and deep retrofts will be needed in low-income hous-
ing across the country. 

In Ontario, the initial roadblock for energy-efciency programs was a 
shallow understanding of the costs and benefts of energy retrofts in low-
income housing. Te historic approach at the OEB to conservation pro-
grams resulted in few programs reaching low-income consumers. Te OEB 
reliance on a total resource cost test, instead of a societal beneft cost test, 
precluded consideration of many factors, such as health and equity benefts, 
in program assessments.14 Te total resource cost test is an example of un-
sustainable and inequitable energy policy. It focuses on narrow economic 
grounds, and its frame of reference excludes low-income people. 

To address the clear need for energy-efciency programs in low-income 
homes, CELA and TEA developed a template low-income energy-efciency 
program to be piloted by local electricity distribution companies (LDCs) in 
2005. LDCs are typically municipally owned utilities that distribute electri-
city to homes and businesses from the provincial electricity grid. Tey 
operate in most Ontario cities and towns. Te provincial transmission util-
ity, Hydro One, provides distribution services in rural areas. One of the frst 
LDCs to pilot a program for low-income conservation was Brantford Power, 
whose Conserving Homes program, based on the LIEN template, directed 
$100,000 to assist a hundred homes with conservation measures. 

Te provincial energy minister subsequently issued a directive to the 
Ontario Power Authority (OPA) to work with LDCs to deliver electricity 
conservation and demand management (CDM) programs that would re-
duce energy demand for residents of low-income and social housing by 100 
megawatts. Established in 2004, the OPA was a provincial agency whose 
purpose was to undertake electricity system planning and to contract elec-
tricity supply. Following a number of initial pilot programs, the minister 
issued another directive to the OPA in 2010, instructing it to roll out elec-
tricity CDM programs targeted specifcally for low-income consumers. Te 
result was the SaveONenergy Home Assistance Program (HAP), which was 
ofered through participating LDCs with OPA funding. Te program pro-
vided weather-stripping and insulation, new, energy-efcient refrigerators 
or air conditioners, and programmable thermostats at no cost to eligible 
low-income consumers. 

Another directive was issued in 2014, fowing from the Conservation First 
Framework and Ontario Long-Term Energy Plan requiring that seventy-
fve LDCs develop six-year (2015–20) CDM plans, which were required to 
include programs for low-income customers. 
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Conservation programs for natural gas were similarly developed. Union 
Gas and Enbridge both ofered Home Weatherization Programs for low-
income consumers, which included energy audits and the addition of insu-
lation in attics, basements, and walls. 

Tese early conservation programs revealed that several barriers to up-
take in the low-income community would need to be addressed in any new 
and expanded energy-efciency programs across the country. Te programs 
must be turn-key, full-cost solutions. Perhaps not unexpectedly, low-
income people were deeply skeptical about the programs, which meant that 
securing their participation could be difcult. Trusted community partners 
and municipalities were enlisted to help increase credibility, visibility, and 
reach of the programs. 

In December 2014, the OEB released a new natural gas Demand Side 
Management (DSM) framework, which was intended to run from 2015 to 
2020. It required that “where appropriate,” low-income gas DSM programs 
should be coordinated and integrated with electricity CDM low-income 
programs. Low-income consumers are not well served by separate electri-
city and natural gas conservation programs, but program providers resisted 
integration because of concerns about not receiving credit for the program 
from the OEB and government. Some progress has been made on this issue, 
with GreenSaver attempting to provide one-window customer service, but 
the problem remains ongoing. 

Although it was useful at the early stages of program development for 
LDCs to pilot programs, LDC delivery also resulted in uneven program de-
livery and availability across the province. On August 4, 2017, a ministerial 
directive gave the Independent Electricity System Operator (IESO), which 
had been merged with the OPA through legislation adopted in 2016, the 
responsibility of designing, funding, and delivering the low-income HAP 
province-wide. Te current 2021–24 Conservation and Demand Manage-
ment Framework includes a rebranded HAP: the Energy Assistance Program. 

Adopting Better Terms of Service and Customer Service 
Rules for Low-Income Consumers 
Te next element of LIEN’s Energy Poverty Pyramid was consumer pro-
tection and education. Terms of service and customer service rules need to 
be designed to prevent disproportionate and unfair impacts on low-income 
consumers. Te OEB began eforts to adopt new low-income consumer rules 
after a 2009 policy hearing. Te programs allowed customers to request 
security deposit waivers, longer disconnection grace periods, and extended 
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arrears payment agreements.15 Once customers qualifed for LEAP emer-
gency fnancial assistance, they automatically qualifed for all other low-
income customer service rules. However, they had to apply for this status by 
contacting their local utility. 

Te OEB has had customer service rules in place for electric utilities 
since 2011. Gas distributors were also required to implement customer ser-
vice rules that were similar to the ones provided by electricity distributors. 
Tese were unique to each distributor, prior to the merger of Union Gas 
and Enbridge, which made Enbridge the only gas distributor in the prov-
ince. Te gas users’ terms of reference were generally less prescriptive than 
those for electricity users. 

Te OEB adopted the LEAP customer service program in the electric 
and gas sectors at diferent times. As a result of an extensive review of elec-
tricity and natural gas customer service rules undertaken in 2018 and 2019, 
to which LIEN submitted comments, the electricity sector rules were en-
hanced and now also apply to rate-regulated gas utilities. 

The Ontario Electricity Support Program 
A rate support program was the last element of the Energy Poverty Pyramid 
to be implemented in Ontario. Rate assistance had not been addressed 
through LEAP, and electricity prices were expected to again increase ac-
cording to the province’s 2013 Long-Term Energy Plan. 

In response, LIEN argued that an electricity rate support program would 
beneft both consumers and the utilities, and that the energy assistance 
funds remained insufcient to avoid extensive energy poverty issues in 
Ontario. Te benefts of a rate afordability program for consumers are im-
proved health, improved housing stability, and decreased forced trade-ofs 
such as paying energy bills or paying for food. Utilities beneft from im-
proved cash fow/collection of revenue, decreased costs (such as for collec-
tion, bad debts, and working capital), and improved collections efciency 
and efectiveness. A proactive rather than a reactive approach would mean 
that less money would be needed for emergency assistance programs, and 
fewer households would reach energy crisis. However, LIEN representa-
tives were told repeatedly by the OEB and other agencies that a program 
would not be developed without governmental direction. 

Social justice advocates will not be surprised to learn that government 
ofcials concentrated on the cost of a rate assistance program as their pri-
mary concern. In response, LIEN again hired energy poverty consultant 
Roger Colton to develop a cost estimate for a comprehensive rate support 
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program for low-income consumers. In advocating for a rate support pro-
gram, LIEN argued that it should be targeted to low-income households 
and should take a fxed-credit approach with an incentive to conserve. Te 
fxed credit would be a monthly “payment” on the account of the low-
income consumer. LIEN presented its fndings to the Ontario Energy Min-
istry and emphasized the afordability of a rate support program compared 
to the benefts for low-income consumers. 

An Ontario Electricity Support Program (OESP) was fnally announced 
by the energy minister on April 23, 2014, with the minister requesting that 
the OEB report on options for a ratepayer-funded program by December 1, 
2014. Te report was to include electricity system options for a sustainable, 
long-term electricity support program specifcally designed for low-income 
Ontario families. LIEN participated in those OEB stakeholder consulta-
tions, recommending a percentage-of-income fxed credit to directly ad-
dress the afordability gap. Te OEB issued its fnal decision on OESP design 
in March 2015. 

Te Ontario Electricity Support Program (OESP) commenced on Janu-
ary 1, 2016. It was designed as a fxed credit based on income and house-
hold size, delivered as a reduction on qualifying customers’ bills. Customers 
had to apply to be eligible and were required to reapply after two years, al-
though some consumer groups needed to reapply less frequently. Customers 
of distributors, retailers, and unit sub-meter providers were eligible for the 
program. 

Existing recipients of LEAP, Ontario Works, and the Ontario Disability 
Support Program were automatically eligible for the OESP. Aspects of the 
program included the ability to consider the unique needs of low-income 
electricity customers, such as those who depend on medical equipment 
that runs on electricity, including ventilators or dialysis machines. Addi-
tional provisions enhanced eligibility for those in First Nations and Métis 
communities. 

The Energy Poverty Crisis of 2016 
In 2016, electricity transmission and delivery costs began to rise suddenly, 
bringing signifcant hardship, especially for rural and remote customers. 
As Adrienne Scott recorded at the time, 

For Peggy Mills, an elderly resident of rural McArthur’s Mills near Bancroft, 
the weight of increasing bill payments for electricity became insurmount-
able. Being on a fxed income she was unable to keep up with her monthly 
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Hydro One bill along with her arrears payments. Hydro One disconnected 
service to the 74-year-old pensioner in the summer of 2016. Her story was 
recounted in the Toronto Star. Mills explained that she was unable to 
deal with rising bills despite trying to reduce her consumption. After being 
disconnected she had to cope with losing her electricity as well as her 
water supply. Being a rural householder, her water pump won’t work with-
out power. 

Almost one-quarter of all Hydro One residential customers were behind 
in their bill payments at the tail end of 2015 – almost 225,000 households. 
Low-income rural customers of Hydro One are struggling under ever-
increasing bill arrears. According to the United Way of Bruce Grey, in 2016 
the average amount of arrears owed to Hydro One by their low-density 
rural customers was $1,224.49. Te United Way and other social agencies 
and charities have drawn attention to the human toll of rising electricity 
bills for rural customers, calling it nothing short of a social crisis.16 

Further media attention followed. As a Global News article recounted, 

Ontario Progressive Conservative energy critic John Yakabuski said he was 
recently speaking to a volunteer at a food bank in the Ottawa Valley town of 
Eganville, who told him that most of the food bank’s new clients were 
people who had to make a choice between paying their hydro bill and 
avoiding a disconnection fee, or buying groceries.17 

Tere were and still are serious inequities in the way that energy distribu-
tion costs are allocated because the cost is calculated on a density basis. 
Launched in January 1981, a Rural Rate Assistance Program reduced rural 
distribution rates. However, because of distribution rate setting cost alloca-
tion and regulatory changes over the years, the rates became progressively 
less afordable. From the mid-2010s onward, requirements for long-overdue 
but expensive transmission and distribution system upgrades across the 
province led to enormous increases in electricity costs to those living in 
low-density regions. Tese were primarily Hydro One customers, including 
many First Nations communities.18 

In the meantime, other aspects of electricity costs were placing pressure 
on the provincial government to deal with pricing. LIEN met with the 
Ontario energy minister and the premier in February 2017 to advocate for a 
broad solution to the inequitable impacts from energy costs, noting that 
access to electricity should be considered a basic human right. LIEN pro-
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vided recommendations for improving current energy rate mitigation pro-
grams, as well as a range of new solutions that could increase access to them. 
Its recommendations included 

• broadening income eligibility for current programs 
• introducing an arrears forgiveness component 
• addressing the delay created by the Canada Revenue Agency require-

ment for “wet signature” consent forms on the OESP application to share 
income tax information 

• and addressing the disproportionate amount that rural customers pay for 
distribution rates. 

LIEN also emphasised the importance of considering the impact on 
low-income and other marginal communities in energy system decisions. 

In May 2017, the Province implemented a Fair Hydro Plan in response to 
growing public uproar over rising hydro rates.19 Te overall plan was to re-
duce residential electricity bills by 17 percent. Combined with the removal 
of the Ontario portion of the HST on electricity bills, the total savings would 
be 25 percent for most residential customers. With respect to rural and 
low-income consumers, the plan attempted to address high rates by includ-
ing a rate reduction through the Rural or Remote Electricity Rate Protection 
program, enhancing the OESP, introducing a First Nations On-Reserve 
Delivery Credit (which was to ofset the cost of delivery on the monthly 
hydro bill), and establishing an Afordability Fund. Tere were additional 
savings for some low-income consumers and some customers in remote 
and rural areas. 

Energy Poverty Pyramid: All the Elements Are in Place 
By the beginning of 2021, all the elements of LIEN’s original vision for an 
energy poverty strategy had been adopted, as shown in Figure 4.2. Low-
income Ontarians could now avail themselves of LEAP, EFA, specifc low-in-
come customer service rules in electric and gas utilities, energy conservation 
and efciency programs, and on-bill energy payment support though the 
OESP. 

When program design does not repeatedly impose extra costs and pen-
alties that afect only low-income customers, their ability to escape energy 
poverty and to stay out of it is greatly improved. Energy poverty programs 
pay for themselves on a societal basis and even at the scale of individual 
utilities compared to their previous collection costs. 
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FIGURE 4.2 
LIEN’s energy affordability strategy 

Source: Created by the authors. 

Emerging Issues and Recommendations to Policy-Makers 
Although Ontario has made signifcant progress in developing a framework 
of programs and rules to address energy poverty, signifcant gaps remain, 
and too many Ontarians must still make the crushing choice of whether to 
pay their utility bills or put food on the table. Signifcant refnements are 
possible in the province’s existing suite of programs. 
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Energy Poverty and the Climate Crisis 
Te impacts of the climate crisis are already manifestly inequitable. Low-
income communities contribute signifcantly less to overall GHG emissions 
than do other Canadians but will be disproportionately afected by climate 
change.20 Te relationship between energy poverty and the climate crisis 
remains largely unexplored but will become a crucial next battleground 
for LIEN, as government policies slowly seek to address soaring GHG emis-
sions. To provide an example, as the climate crisis worsens and extremely 
hot days become more frequent, energy costs will spike for low-income 
households trying to cool their homes, with dangerous health consequen-
ces when they cannot aford to do so. 

As is the case in all energy policy decisions, low-income communities 
are often overlooked in the design of climate policies. Tis is a systemic 
policy failure, one that causes signifcant hardship. When, for example, 
Ontario adopted a GHG cap-and-trade program and joined the Western 
Climate Initiative with Quebec and California, LIEN advocated for direct 
rebates to low-income consumers to ofset the disproportionate burden 
of any resulting rise in energy costs. Te argument was not taken up by the 
Province in its design of the cap-and-trade program, which provided no 
direct support to low-income consumers. In contrast, Western Climate 
Initiative partner California adopted a legislated requirement to allocate 
25 percent (and later 35 percent) of the cap-and-trade GHG emission 
permit auction proceeds to low-income energy and climate alleviation pro-
grams. However, Ontario’s cap-and-trade legislation did require the Prov-
ince to prepare a climate change action plan that would consider the impact 
of the regulatory scheme on low-income households and include actions 
to assist them with the transition to a low-carbon economy.21 Te act also 
required the environment minister to consider whether proposed expendi-
tures of moneys raised by the cap-and-trade program would assist low-
income households and vulnerable communities with this transition.22 

Te Canadian government’s carbon pricing scheme does provide for in-
creasing rebates to low-income residents. However, the program could be 
refned to more efectively calculate rebates to target low-income commun-
ities rather than providing rebates to all Canadians, including high-income 
households. Such changes will become more critical given Ottawa’s pro-
posals for signifcant increases in its carbon price.23 Te potential for wider 
integration of low-income energy programs with federal housing programs 
and new programs arising from carbon pricing mechanisms remains largely 
untapped. 
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Climate change adaptation measures must also focus on low-income 
communities. People with lower incomes more commonly live in areas that 
are most susceptible to climate impacts and in housing that is less climate 
resilient.24 Tey will not have the resources to pay for mitigation or to move 
away from the problem. Targeted, well-funded programs will be essential. 
California’s low-income barrier studies provide a good example for future 
climate action that takes the unique needs of low-income people into ac-
count. Tese examinations of barriers resulted in programs targeted at whole 
neighbourhoods, reducing stigma, increasing credibility, and signifcantly 
improving the cost-efectiveness of programs in carbon reduction terms.25 

Issues in Program Design, Implementation, and Evaluation 
With each element of the Energy Poverty Pyramid established in Ontario, 
policy-makers must now focus on program uptake. As of 2018, approxi-
mately 200,000 of a potential 571,000 eligible low-income households, or 
35 percent, were receiving the OESP beneft on their monthly bill. Low up-
take is not unique to Ontario. Numerous studies of American energy sup-
port programs have reached similar conclusions that program awareness 
is exceptionally poor among the broader population and even worse in 
low-income groups.26 Tere is a need for targeted outreach to eligible con-
sumers to boost enrolment numbers. Policy-makers and advocates also need 
data on whether the monthly credit amount is sufcient. 

Ontario and other jurisdictions should adopt the approach of California 
utilities and create a comprehensive list of medical conditions and devices 
that are eligible for additional energy assistance. On the basis of the Cali-
fornia model, LIEN has recommended that people with conditions such as 
paraplegia, quadriplegia, or multiple sclerosis should be eligible for an en-
hanced OESP beneft due to their extraordinary heating or air conditioning 
requirements. LIEN has also suggested that the current list of energy-
intensive medical devices, which is used to determine eligibility factors for 
the OESP, should be expanded to include additional lifesaving devices. 

Addressing Arrears 
An arrearage forgiveness program should be added to the low-income cus-
tomer service rules. Tis should be a carefully structured program of debt 
forgiveness that requires customers to maintain a good payment history (for 
both current monthly bills and monthly arrears repayment plans) for a set 
period, typically one or two years. Under such a program, arrears still owing 
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at the end of that period would be written of. Te utility will typically re-
ceive more in increased net revenue toward current bills than it gives in 
forgiven debt. An arrearage forgiveness program helps provide a low-
income, payment-troubled customer with a path to energy sustainability 
for the household. Arrearage forgiveness and the afordability programs 
must be designed to work closely together. 

Low-income customers who are experiencing domestic abuse should 
be covered by specifc protections. If these are not in place, a victim could 
be left with a large debt to the utility company, resulting in shut-ofs, exces-
sive debt, and an inability to re-establish or maintain an account with the 
utility provider. Terefore, LIEN has recommended that there be no liabil-
ity for arrears in another name, unless a court order declares that the victim 
is responsible for the debt. In cases where the energy supply has been shut 
of, utility reconnection fees should also be waived. 

Reaching Consumers of Other Fuels 
Perhaps one of the largest failures of Ontario’s energy poverty programs is 
their focus solely on consumers of electricity and natural gas. For many 
rural and northern Ontarians, other fuel types, including wood, propane, 
and even oil, remain signifcant energy sources and can push households 
into a state of energy poverty. Some of the people with the least efcient 
and most costly heating in eastern Ontario, for example, are those who live 
in old farmhouses that are heated with stove oil or frewood.27 Te capital 
costs of equipment upgrades, fuel switching, or renewable energy are typ-
ically unachievable for low-income households without signifcant program 
support. 

Most programs are designed around the type of fuel used by the house-
hold, instead of being primarily focused on alleviating energy poverty. Te 
Community Homelessness Prevention Initiative allows municipalities to ad-
dress these other fuel types with emergency energy funding. However, these 
households would beneft from long-term programs aimed at sustainability, 
such as low-income conservation programs with deep measures, including 
furnace replacement, and direct assistance with energy costs. 

An ongoing issue is the need for integration across fuel types and provid-
ers, particularly between natural gas and electricity. Governments and util-
ities often cite privacy concerns as a justifcation for siloed programs, but 
these types of concerns have not typically been raised by the program re-
cipients themselves and can be resolved with the use of consent forms. 
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Data Access 
Advocates and service providers need better access to data to discover how 
programs can be refned and expanded. Decision-makers need to know who 
is accessing programs, based on location in the province and housing type 
and tenure. As well, policy-makers need to know how many tenants pay for 
their energy bills directly and not in their rent. 

It would be valuable for policy-makers to have demographic profles of 
low-income households that are experiencing energy poverty – such as 
how many are led by single parents, racialized, First Nations, seniors, dis-
abled, rural, or northern residents.28 Energy decision-makers also need to 
be able to evaluate how well energy poverty mitigation programs are ad-
dressing the issue. Such information would help reveal best practices and 
what needs to be changed to eliminate barriers to energy security. 

Conclusion 
Te ongoing LIEN and Ontario energy poverty story has several important 
takeaways. Te Ontario experience makes clear the continuing need to ad-
vocate loudly – and often – on energy poverty issues to ensure that decision-
makers take low-income people into account. Even small increases in energy 
prices can cause signifcant hardship if a low-income person has no way to 
cover the costs. Tese impacts are often unanticipated or unmeasured, until 
the consequences become tragically obvious. Considerations of energy pov-
erty simply fell outside of the OEB and OPA/IESO’s initial frames of refer-
ence in planning and decision making. As we move forward with a signifcant 
energy transition to net-zero to address the climate crisis, these lessons 
need to be top of mind for decision-makers to avoid making the same mis-
takes and worsening the energy poverty problem. 

Even when confronted with the issue, the OEB and OPA/IESO have been 
reluctant to act without government direction. Tese agencies did not move 
on energy poverty until required to do so by the courts and ministerial dir-
ection. At the same time, political direction can be feeting and can shift 
when political fortunes change. Although it was crucial in the development 
of Ontario’s energy poverty programs, many other political directives on 
energy policy have been extremely problematic. A better approach is to re-
quire by statute that all key players in the energy system work to eliminate 
energy poverty and to understand that it causes extreme human hardship 
and is a policy failure that must be rectifed. 
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Unlike the Provincial Government’s decision to end the cap-and-trade 
program, all the major elements of Ontario’s energy poverty strategy estab-
lished through LIEN’s work have survived as of the date of writing. In the 
longer term, however, solutions to energy poverty need to be embedded 
within the culture and practice of energy rate making and program design 
by utilities, provincial government departments, and utility regulators. Tis 
is essential to the political resilience of these programs. 

Te involvement of stakeholders in the decision-making process is a cen-
tral component of energy sustainability. Te signifcance of LIEN’s role 
should not be underestimated in this context. LIEN combined frst-hand 
knowledge of the circumstances of those confronting energy poverty with 
an understanding of the legal, policy, and institutional dimensions of prov-
incial policy making. Without its sustained presence, it is unlikely that any-
thing resembling the current low-income energy policy framework would 
ever have emerged in Ontario. 
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5 
Decolonizing Sustainable Energy 
Policy in Canada 

HEATHER CASTLEDEN 

CHAPTER HIGHLIGHTS 

● Colonialism is the invasive and systematic practice of acquiring 
ongoing control over another people’s territory and exploiting it 
economically. 

● Settler colonialism involves dispossessing/eliminating Indigenous 
Peoples from their homelands and replacing them with settlers and 
their governance systems. 

● Canada became a settler colonial state in 1867; it remains so today, 
affecting Indigenous Peoples in all aspects of their lives. 

● Decolonization is the process of undoing colonization by changing 
existing settler colonial policies, practices, and structures to return 
stolen lands (i.e., LandBack) and restore autonomous, self-determining 
life to Indigenous Peoples 

● Energy policies, including sustainable ones, are embedded in the 
capitalist economy of Canada, which goes hand-in-hand with the 
aims of settler colonialism. 

● Canada’s United Nations Declaration on the Rights of Indigenous 
Peoples Act (2021) is a framework to implement the Declaration, 
which includes Indigenous Peoples’ rights to free, prior, and informed 
consent about policies, programs, or proposed developments that 
may affect them or their territories. 

● The shift toward net-zero greenhouse gas emissions and the allure of 
“nature-based solutions,” considered in the context of settler coloni-
alism and where carbon pollution will be sequestered, sees the con-
tinuation of a colonial mentality that benefits settler society. 
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Decolonization brings about the repatriation of Indigenous  
land and life; it is not a metaphor for other things we want to do to 
improve our societies ... Te easy adoption of decolonizing discourse 
... evidenced by the increasing number of calls to “decolonize our 
schools,” or use “decolonizing methods,” or, “decolonize student 
thinking,” turns decolonization into a metaphor ... Te metaphor-
ization of decolonization makes possible a set of evasions, or “settler 
moves to innocence,” that problematically attempt to reconcile 
settler guilt and complicity, and rescue settler futurity. 1 

Calling You In 
For those of you who have already begun the difcult work of decolonizing 
sustainable energy policies, transitions, structures, and systems in Canada, 
I say “thank you.” I hope to hear from and learn from you as we continue our 
own journeys in this area. For those of you who haven’t considered what 
“decolonizing sustainable energy” means or how to do it, I hope you’ll keep 
reading. You could simply say, “this isn’t really my area” and shrug it of or 
skip this chapter. Perhaps it isn’t your area, and maybe you don’t know any-
thing about it; that’s ok. In this respect, most non-Indigenous Canadians are 
in the same boat. But then ask yourself, “Why is that?” What are your as-
sumptions about what is worth knowing? Is it possible that maybe you don’t 
want to know? What are the power structures that you are embedded in that 
have allowed you to be comfortable in such ignorance and what Eve Tuck 
and K. Wayne Yang refer to as “settler moves to innocence”?2 Although my 
questions may be a little uncomfortable or unsettling, please believe me 
when I say that this chapter is not about creating white settler guilt or point-
ing fngers and public shaming. 

Tis chapter is about calling you in, asking you to read between the lines 
in your studies, your work, your daily life, and the other chapters of this book 
to see the eerie absence of policy that engages with Indigenous theories 
on and practices of sustainability, the absence of Indigenous authors from 
nearly all of the chapters, and the absence of sustainable energy recommen-
dations or policies that recognize Indigenous inherent and treaty rights 
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or the United Nations Declaration on the Rights of Indigenous Peoples 
(UNDRIP). As you read this book, I hope you’ll think about and talk to 
others about your own values with respect to a just transition and whether 
(or how) sustainable energy policies should, nay must, meaningfully involve 
Indigenous Peoples. Although readers may see this book as a key contri-
bution to cutting-edge sustainable energy policy and practice in Canada, it 
is one of many spaces that privilege Western thought and approaches. 
Despite interventions to the contrary, taken as a whole, it is perpetuating 
the superiority of this ideology. But this chapter was not excluded (though it 
did almost end up on the editors’ cutting room foor!), which gives me, and 
perhaps others who are called to the work of decolonization, hope.3 As I 
developed this chapter, I was stridently calling the editors and authors to 
action, and it was uncomfortable but part of the process of unsettling and 
decolonizing. Now, I am calling you, its readers, to action too. I am encour-
aging you to engage with the theoretical, political, practical, and policy-
oriented complexities surrounding the work of decolonizing the sustainable 
energy sector, the academy and other colonial institutions across the coun-
try, and society at large. 

I hope that I will succeed in calling you in and that with this reading, you 
will join me (and others) in this critical call to action in the sustainable 
energy context and in all areas of society. But who am I to do this work? I 
should introduce myself. Connecting ourselves to the land and our relations 
is customary in many Indigenous contexts, and this can be considered one 
of the frst steps in decolonizing ourselves. Some of us know our roots and 
the routes we took to get to today in this land currently known as Canada. 
For others, we have some research to do because knowing who we are can 
help ground us in recognizing the source of our world views. 

I am not indigenous to this land; I am a white settler.4 My ancestral roots 
are Scottish and English; my maternal side of the family arrived three gen-
erations ago, and my paternal side of the family arrived six generations ago. 
I was born in the territory of the Yellowknives Dene (in Northwest Territor-
ies). I was raised in Treaty 1 territory, and I did my post-graduate training 
in Treaty 6 territory. Since then, I have lived in the unceded territories of the 
Mi’kmaq, Haudenosaunee, Anishinaabe, and lək ̓ʷəŋən-speaking peoples. 
Living in these places has been made possible only by the settler coloniza-
tion initiated by my ancestors and other Europeans, and our ongoing col-
lective complicity has perpetuated a settler colonial state to this day. Given 
this, I have a responsibility as a white settler scholar to use my white privil-
ege to engage in solidarity research on priority issues identifed by the 
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Indigenous Peoples, communities, organizations, and governments with 
whom I work; this includes critiquing and decolonizing sustainable energy 
policy in the renewable (also known as “clean”) energy sector. 

Although there is growing momentum about Indigenous clean energy, 
the perpetuation of colonial control, colonizer narratives, and settler de-
sires to maintain the status quo often lie under the veneer of these stories. 
Te opportunity to discuss, support, and act toward reconciliation and 
decolonization, using renewable energy projects as a platform, was what 
motivated my research collective, A SHARED Future,5 to develop and 
undertake a series of research projects that support nascent and existing 
Indigenous eforts to decolonize and Indigenize the energy sector. Te 
details of these projects are beyond the scope of this chapter, but I draw on 
our learnings about reconciliation and decolonizing in these contexts, as 
well as other eforts from A SHARED Future’s individual and collective prac-
tices in decolonizing ourselves and our research in line with Indigenous-
led resurgence and resistance to ongoing colonization. Trough A SHARED 
Future, we have been engaging with what it means to decolonize energy 
and support Indigenous energy sovereignty in varying contexts, we have 
been highlighting points of tension and eforts to work through tension, 
and we have been refecting on the powerful narratives and unjust dis-
courses that are sometimes forgotten or that are hidden beneath the guise 
of sustainability. 

Now that I have introduced myself, I ask you to think about who you are 
and where your ancestors are from, whose land you live on, and what mean-
ing that holds for you, from your personal identity to your academic or pro-
fessional work in this feld to the present political context, with its climate 
change denial and increasing threats to democracy in the Western world. 
Ask yourself, Why does your and my identity matter? How does my identity 
shape what I write and how I write about it? Equally importantly, how does 
your identity (and my identity) infuence how you embrace – or reject – 
what I write? What are your assumptions about the world and how things 
work? How does this relate to sustainable energy policy in Canada? By the 
end of this chapter, I hope you’ll have identifed some answers to these 
questions. What I want to do next, because there are recognized geograph-
ies of ignorance among non-Indigenous Canadians regarding these topics,6 

is provide some general background for settler colonialism, reconciliation, 
decolonization, and UNDRIP. I will then get into specifcs about how I see 
settler colonialism, decolonization, and reconciliation play out in Canada’s 
current sustainable energy policy discourse. 
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Key Concepts 
During the 1600s, Europeans founded settlements on the shores of the 
Wabanaki district (the east coast). Archival evidence shows that they relied 
substantially on local Indigenous Peoples for their survival. But as succes-
sive waves of Europeans arrived, Indigenous Peoples were pushed out, mur-
dered, and displaced from their homelands; indeed, there is clear evidence 
of ongoing genocide (through, for example, Indian residential schools).7 On 
the basis of thoroughly racist notions regarding who counted as human, 
these Europeans, our/my ancestors,8 declared the land to be terra nullius, 
unoccupied. Tis mentality and associated action are known as settler col-
onialism; Patrick Wolfe, a key scholar in this area, explained settler coloni-
alism before his untimely passing: 

Land is life – or, at least, land is necessary for life. Tus contests for land 
can be – indeed, often are – contests for life ... Territoriality is settler col-
onialism’s specifc, irreducible element. Te logic of elimination not only 
refers to the summary liquidation of Indigenous people, though it includes 
that ... Settler colonialism has both negative and positive dimensions. 
Negatively, it strives for the dissolution of [Indigenous] societies. Positively, 
it erects a new colonial society on the expropriated land base – as I put it, 
settler colonizers come to stay: invasion is a structure not an event. Te 
positive outcomes of the logic of elimination can include ofcially encour-
aged miscegenation, the breaking-down of native title into alienable indi-
vidual freeholds, native citizenship, child abduction, religious conversion, 
resocialization in total institutions such as missions or boarding schools, 
and a whole range of cognate biocultural assimilations. All these strategies, 
including frontier homicide, are characteristic of settler colonialism ... 
Settler colonialism destroys to replace ... Te question of genocide is never 
far from discussions of settler colonialism.9 

In Canada, the genocidal processes of settler colonialism are not limited 
to scars from the old wounds of the past; they are also open sores that con-
tinue to fester and infict harm.10 But Indigenous Peoples continue here, and 
their existence is resistance.11 Indeed, amid ongoing settler colonialism, 
Indigenous resistance, renewal, resurgence, and repossession are happening 
across the country from the micro to the macro scale.12 As Tsalagi (Cherokee) 
scholar Jef Corntassel describes it, 
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If [settler colonialism] is a disconnecting force, then resurgence is about 
reconnecting with homelands, cultures, and communities. Both decoloniz-
ation and resurgence facilitate a renewal of our roles and responsibilities as 
Indigenous Peoples to the sustainable praxis of Indigenous livelihoods, 
food security, community governance, and relationships to the natural 
world and ceremonial life that enables the transmission of these cultural 
practices to future generations.13 

In their infuential text, Tuck and Yang explain what they mean by the 
concept of “settler moves to innocence.” Tey argue that when settlers claim 
innocence or ignorance – “I just didn’t know” – they are evading inter-
generational and gendered responsibility, assuaging (white) guilt, and per-
petuating colonial systems of land dispossession.14 For those who want to 
engage in decolonization, particularly those who identify as white settlers 
and want to be working as allies (or better yet, accomplices), and are won-
dering what they can do, recognizing their privilege is a crucial frst step. As 
Potawatomi scholar Kyle Powys Whyte writes, 

Having settler privilege means that some combination of one’s economic 
security, ... citizenship, sense of relationship to the land, mental and physical 
health, cultural integrity, family values, career aspirations, and spiritual 
lives are not possible – literally! – without the territorial dispossession of 
Indigenous Peoples ... Nobody can claim to be an ally if their agenda is to 
prevent their own future dystopias through actions that also preserve to-
day’s Indigenous dystopias ... A decolonizing approach to allyship must 
challenge the resilience of settler privilege, which involves directly facing 
the very diferent ecological realities we all dwell in ... [Decolonizing] will 
require that allies take responsibility and confront the assumptions behind 
their actions and aspirations.15 

“Decolonization” is thus a multi-faceted and complex term that refers to 
processes of confronting, challenging, and undoing colonial structures, poli-
cies, and practices to repatriate space for Indigenous self-determination, 
Indigenous knowledge systems, and Indigenous ways of being in all aspects 
of society as we know it. Tis work is not easy. Tere is no recipe to follow, 
there is no cookie-cutter answer for “how to,” and it is not as simple as “add 
land acknowledgment and stir” (i.e., “get on with business”). Recognition of 
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Indigenous land through territorial acknowledgments has become com-
monplace and routine in some formal spaces, such as academic and gov-
ernment institutions, across the country. Recognition, however, is not 
decolonization. Indeed, many Indigenous scholars (and others) critique 
the politics of recognition as being wholly inadequate in terms of trans-
forming state-Indigenous relations.16 Having said that, I must add that so 
much of decolonizing begins with acknowledging.17 As Richard (Richie) 
Howitt notes, “Where denial narrates absence, silence, and closure, acknow-
ledging opens possibilities. Acknowledging invites relationships, engage-
ment, and connection. It challenges diferences and invites conversation. In 
our era of denial – of climate change, human rights, identity, connected-
ness, and mutual dependence – acknowledging is important.”18 I’m inviting 
such conversation in the space of sustainable energy policy in Canada. 

Decolonizing is a way of being and converging critical refexivity, critical 
inquiry, and critical action. Tose who are engaged in the work of decol-
onizing are committed to questioning the colonization of knowledge, shift-
ing and dismantling paradigms, and redressing inequality. “Decolonizing” is 
a verb, not a noun. It is an ongoing, never-ending process. I draw inspiration 
from the words of Lorenzo Veracini: “Decolonizing is ... understood as a 
process that will lead to the eventual undoing of settler colonialism as a 
mode of domination and its legacies.”19 Not everyone is on board the decol-
onization train; white settler society has benefted tremendously from col-
onization in Canada. It is easier to ignore – because we can – than to give up 
privilege, power, land, and so on. As I write this, thousands of unmarked 
graves containing the remains of Indigenous children who were forced to 
attend residential “schools” are being uncovered across the country, recon-
frming that settler colonial policies and practices in Canada amounted to 
genocide. As the settler population comes to learn about and understand 
this shared history, there is an opportunity for positive change and solidarity 
around reconciliation (to make amends) and decolonization (to undo) – if 
there is individual, collective, and political will to act. As renowned Cherokee/ 
Greek author and scholar Tomas King reminds us, “Don’t say in the years 
to come that you would have lived your life diferently if only you had heard 
this story.”20 You’ve heard it now. 

The (Brutal) Truth 
Although the legacy of the Truth and Reconciliation Commission (TRC) of 
Canada’s work from 2007 to 2015 has fnally become a part of our national 
story,21 what reconciliation actually means is widely misunderstood. It is not 
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about “moving on” or “getting over it.” Like “decolonization,” “reconciliation” 
is also a verb – it is an action-oriented process that has no end. Te TRC 
ofers the following defnition: “Reconciliation is about establishing and 
maintaining a mutually respectful relationship between [Indigenous] and 
non-[Indigenous] peoples in this country. In order for that to happen, there 
has to be awareness of the past, an acknowledgement of the harm that has 
been inficted, atonement for the causes, and action to change behaviour.”22 

Te authors of the TRC Final Report add, 

Getting to the truth was hard but getting to reconciliation will be harder. It 
requires that the paternalistic and racist foundations of [colonial systems] 
be rejected as the basis for an ongoing relationship. Reconciliation requires 
that a new vision, based on a commitment to mutual respect, be developed 
... Reconciliation is not an [Indigenous] problem; it is a Canadian one. 
Virtually all aspects of Canadian society may need to be reconsidered.23 

Te onus of “doing” reconciliation falls on the shoulders of the settler 
population, and the “reconsideration” mentioned above includes the sus-
tainable energy policy landscape. But how? Any average non-Indigenous 
Canadian – or even a specialized policy-maker – who reads the TRC’s 
ninety-four Calls to Action will not fnd any explicit mention of sustainable 
energy. However, some of the Calls engage all levels of government, and the 
ninety-second Call, which is addressed to the business sector, does pro-
vide some guidance. For example, it recommends that the corporate sector 
should adopt UNDRIP as a reconciliation framework, that it commits to 
obtaining the free, prior, and informed consent of Indigenous Peoples be-
fore proceeding with an economic development project, that it provides 
Indigenous Peoples with equitable access to and benefts from such a pro-
ject, and that it educate management and staf on Indigenous-settler histor-
ies and anti-racism. Obviously, any economic development project and its 
associated benefts should encompass sustainable energy policies, and thus, 
such education should also be directed at sustainable energy policy-makers. 

What you may not know is that UNDRIP was ffteen years in the making, 
beginning in 1992 with a working group established at the United Nations 
to address Indigenous oppression, land dispossession, and exploitation. Te 
main thrust of UNDRIP was to assert self-determination and to have coloni-
al-state recognition that Indigenous Peoples are rights-holders who have 
the right to free, prior, and informed consent regarding any activities taking 
place on their traditional and stolen lands. 
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TEXT BOX 5.1 
TRC CALLS TO ACTION FOR BUSINESS 
AND RECONCILIATION 

Business and Reconciliation 
92 We call upon the corporate sector in Canada to adopt the United 

Nations Declaration on the Rights of Indigenous Peoples as a reconcili-
ation framework and to apply its principles, norms, and standards to 
corporate policy and core operational activities involving Indigenous 
peoples and their lands and resources. This would include, but not be 
limited to, the following: 

i. Commit to meaningful consultation, building respectful relation-
ships, and obtaining the free, prior, and informed consent of In-
digenous peoples before proceeding with economic development 
projects. 

ii. Ensure that Aboriginal peoples have equitable access to jobs, 
training, and education opportunities in the corporate sector, and 
that Aboriginal communities gain long-term sustainable benefits 
from economic development projects. 

iii. Provide education for management and staff on the history of 
Aboriginal peoples, including the history and legacy of residential 
schools, the United Nations Declaration on the Rights of Indigen-
ous Peoples, Treaties and Aboriginal rights, Indigenous law, and 
Aboriginal–Crown relations. This will require skills based training 
in intercultural competency, conflict resolution, human rights, and 
anti-racism.24 

Consisting of forty-six articles, UNDRIP was fnally adopted by 144 
countries in 2007. Eleven countries abstained, and four refused to sign 
the agreement: Aotearoa/New Zealand, Australia, the United States, and 
Canada. Tey cited concerns that the autonomy provided by UNDRIP 
would undercut their own sovereignty, particularly – and not surprisingly 
– over land dispossession for extractive purposes. After some internal pres-
sure, Aotearoa/New Zealand and Australia soon signed. Te Government 
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TEXT BOX 5.2 
KEY UNDRIP ARTICLES RELEVANT TO 
SUSTAINABLE ENERGY POLICY 

Article 24 Indigenous Peoples have the right to their traditional medicines 
and to maintain their health practices, including the conserva-
tion of their vital medicinal plants, animals and minerals. 

Article 25 Indigenous Peoples have the right to maintain and strengthen 
their distinctive spiritual relationship with their traditionally 
owned or otherwise occupied and used lands, territories, waters 
and coastal seas and other resources and to uphold their re-
sponsibilities to future generations in this regard. 

Article 29 States shall take effective measures to ensure that no storage or 
disposal of hazardous materials shall take place in the lands or 
territories of indigenous Peoples without their free, prior and 
informed consent. 

Article 32 States shall consult and cooperate in good faith with the 
Indigenous Peoples concerned through their own representa-
tive institutions in order to obtain their free and informed con-
sent prior to the approval of any project affecting their lands or 
territories and other resources, particularly in connection with 
the development, utilization or exploitation of mineral, water or 
other resources. 

of Canada fnally capitulated and signed in 2015 but with certain qualifca-
tions. After further pressure from Indigenous Peoples and their settler al-
lies, Canada removed its qualifcations a year later, though with little action 
over the next several years. UNDRIP “establishes a universal framework of 
minimum standards for the survival, dignity and well-being of the Indigenous 
Peoples of the world and it elaborates on existing human rights standards 
and fundamental freedoms as they apply to the specifc situation of 
Indigenous Peoples.”25 UNDRIP is not legally binding, but it has potential as 
a signifcant framework for eliminating human rights violations, fghting 
discrimination, and supporting self-determination. 

Te Province of British Columbia adopted UNDRIP into legislation (Bill 
41) in 2019, and in 2021 the federal Bill C-15, the United Nations Declaration 
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on the Rights of Indigenous Peoples Act, received Royal Assent and im-
mediately went into efect. Among other things, the act requires the Can-
adian government to “take all measures necessary to ensure the laws of 
Canada are consistent with the Declaration.” On face value, this appears 
promising. But Canada has declared that “despite what some have sug-
gested, it is not about having a veto over government decision-making.”26 

Ironically, the United Nations had already stated unequivocally that free, 
prior, and informed consent (FPIC) 

is a specifc right that pertains to Indigenous Peoples and is recognized 
in the UNDRIP. It allows them to give or withhold consent to a project that 
may afect them or their territories. Once they have given their consent, 
they can withdraw it at any stage. Furthermore, FPIC enables them to nego-
tiate the conditions under which the project will be designed, imple-
mented, monitored and evaluated.27 

In our “liberal” society, there are overt disparities when it comes to sus-
tainable energy security (access, availability, cost, pollution) and energy 
sovereignty, from the individual to the societal level. But the underlying rea-
sons for these disparities are largely invisible, and addressing them would 
require changing the future for those who currently beneft the most (i.e., 
white settler society). Without acknowledging the truth about this status 
quo, we cannot infuence change. Creating sustainable energy policy is 
about more than acknowledging the damage we have done to the planet 
through the burning of fossil fuels; it is also about recognizing and afrming 
Indigenous Peoples’ rights and settler responsibilities, which include re-
specting the knowledges, languages, cultures, and political structures of 
Indigenous Peoples. Reconciliation is more than mere consultation; it is 
about FPIC.28 And engaging in the work of decolonization is an essential 
parallel to reconciliation in the context of sustainable energy (and “virtually 
all aspects of Canadian society”).29 

Sustainable Energy Policy: Two Tips for Decolonization 

TIP 1: Acknowledge that energy policies are embedded in the capitalist 
economy of Canada, which goes hand-in-hand with settler colonialism on 
a global scale. Recognize and afrm that Western science and policy are 
only one knowledge system of many, not the best knowledge system. 
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TIP 2: Structurally and meaningfully include Indigenous Peoples, recog-
nize their rights, and amplify their knowledge and leadership in sustaina-
bility at decision-making tables by ensuring strong Indigenous voice (at 
least 50 percent Indigenous representation in decision-making positions). 
Recognize and afrm UNDRIP in sustainable energy policies and measure 
“success” using Indigenous Peoples not only according to Western science 
metrics but also by Indigenous metrics of success. 

In Canada, as in other colonial states, the dominant world view embracing 
capitalism and colonialism has held sway since before Confederation.30 In-
deed, coloniality is an intertwined dimension of the modern capitalist world 
and is all around us, including in sustainable, renewable, and “clean” energy 
landscapes.31 Like many other colonial states, Canada has built systems of 
governance based on occupation and the pretense of legality. Decolonizing 
sustainable energy policy begins by understanding how energy fuels our 
capitalist economy and how the economic structures of settler societies are 
dependent on maintaining exclusive control of natural resources. Decolon-
izing sustainable energy policy means decolonizing existing governance 
structures, reimagining space for Indigenous leadership and collaborative 
co-governance structures where both Western and Indigenous systems 
equitably beneft from the sustainable use of natural resources. Although 
enthusiasm is mounting for a green economy, a sustainable and just energy 
transition, and reconciliation between Indigenous and settler peoples, the 
switch to sustainable energy will probably perpetuate oppressive colonial 
landscapes across this country. Tat is, unless those in the energy sector, 
including governments, utilities, regulators, developers, consultants, in-
vestors, researchers, educators, not-for-profts, and other key stakeholders 
and power-wielders begin the hard work of decolonizing themselves, their 
organizations, and their epistemologies; in short, systemic change requires 
structural overhauls.32 

In 2021, Indigenous Climate Action (ICA), an Indigenous-led non-
governmental organization, conducted an in-depth critical analysis of two 
recent federal climate plans: the 2019 Pan-Canadian Framework on Clean 
Growth and Climate Change and the 2020 Healthy Environment, a Healthy 
Economy plan.33 ICA was investigating whether the plans focused on the 
root causes of anthropogenic climate change and the extent to which 
Indigenous Peoples and Indigenous rights, knowledge, and approaches to 
climate action were being respected and meaningfully engaged. Commenting 
on the reports for the two plans, ICA noted, 
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While these reports repeatedly state intentions to work in real partnership 
going forward, this “real partnership” has yet to materialize from words 
into action ... Indigenous Peoples and our rights, knowledge, and climate 
leadership were mentioned again and again in both plans, yet we were struc-
turally excluded from the decision-making tables where these plans were 
made. In fact, representatives from a few provinces actively opposed In-
digenous inclusion in this process. Tis active exclusion constitutes a vio-
lation of Indigenous rights to self-determination and to free, prior and 
informed consent (FPIC), as defned by the United Nations. Additionally, 
this blatant exclusion conficts with the Liberal government’s commitments 
to reconciliation and Nation-to-Nation, Inuit-Crown, and government-
to-government relationships. It also ignores many of the Calls to Action 
emanating from the Truth and Reconciliation Commission report and other 
important government-led inquiries, including the Royal Commission on 
Aboriginal Peoples (RCAP) and the National Inquiry into Missing and 
Murdered Indigenous Women and Girls.34 

Not surprisingly, this passage echoes what has surfaced time and time 
again throughout all sectors of society: real partnerships remain a fction; 
Indigenous Peoples have been excluded from decision making; violations of 
FPIC persist despite the adoption of UNDRIP in 2016; eforts at reconcilia-
tion lack authenticity; and operationalizing the calls to action and justice 
from key government-led commissions and inquiries continues to lag. Tese 
problems are also materializing in the current policy shift toward net-zero 
greenhouse gas emissions. “Nature-based solutions” may sound “clean” and 
“green” and a promising new direction, but if Indigenous land is not re-
turned/restored, and if carbon pollution is sequestered there, settler society 
will continue to beneft at the expense of Indigenous Peoples and the lands 
they have lived in relationship with for thousands of years.35 How then, as 
leading reconciliation scholar Paulette Regan asks, can we unsettle the set-
tler within us?36 How can we expect sustainable energy policy-makers to 
make a dent in decolonizing energy? Will a book like the one you are reading 
be the catalyst for change? 

What I have learned through A SHARED Future is that for Indigenous 
Peoples, decolonizing energy could be as simple as installing solar panels 
on an of-grid home so that a single parent can funnel resources into pur-
chasing healthy foods for the children. It could involve using small-scale 
renewable energy to reassert sovereignty over traditional territories to re-
duce air pollution or improve water quality. Or it could involve using 
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large-scale renewable energy generation to increase economic independ-
ence in Indigenous communities. Although fnancing is a perennial prob-
lem, and challenges abound, this approach would be a decolonized one 
because the Indigenous nation could exercise self-determination in how to 
proceed. Working together, Indigenous and settler allies could decolonize 
energy by resisting energy projects that are controlled by colonial govern-
ments and systems (perhaps by dismantling grid monopolies and doing 
cooperative power production and use agreements). Whatever the case 
may be, Sâkihitowin Awâsis points out that “Indigenous self-determination 
in energy decision-making demands a more expansive understanding of 
space-time that does not treat settler institutions as the baseline for Indigen-
ous governance. Temporal justice provides a guiding framework for this 
decolonial framework.”37 Decolonizing energy also requires Indigenous-led 
or co-created policies and processes that refect UNDRIP principles and 
that cannot be “undone” on a government’s whim, as occurred in 2018, 
when BC Hydro shelved run-of-river projects and the Ontario government 
scrapped green energy projects (see Chapter 10 in this volume).38 

By considering these possibilities, I am touching on just a hint of the 
diverse approaches that are available to us while demonstrating the inter-
connectedness of issues related to renewable energy such as governance, 
economics, gender, and community health and well-being that are refective 
of Indigenous knowledge systems.39 At the same time, I have also learned 
that the injustice of colonial energy relationships manifests in people’s lives 
as they intertwine with issues of energy poverty, discriminatory transporta-
tion barriers, food insecurity, racism, and gender-based violence, among 
other challenges that continue to be disproportionately felt in Indigenous 
communities. Such injustices can occur at multiple levels and across geog-
raphies, and they cannot be ignored in sustainable energy policy, regulation, 
extraction, and provision; but they are repeated time and time again. 

Steps toward Decolonizing Tis Book 
Te editors of Sustainable Energy Transitions in Canada made an incisive 
and signifcant decision to invite a chapter on decolonizing energy for this 
curated collection – to my knowledge, no other energy book engages with 
decolonization, and I was honoured to be approached. I had never met the 
editors, and there were no introductions like the one I provided at the start 
of the chapter, so my frst response was one of enthusiastic caution because 
I did not know if we had a shared understanding about decolonization. I 
contacted the Programmatic Steering Committee of A SHARED Future 
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(which consists of three Indigenous scholars, one racialized scholar, and 
one scholar whose ancestry is uncertain, plus myself ) to determine whether 
this was the right space to focus our time and intellectual and emotional 
energy. Initially, we saw this as a constructive and timely opportunity to 
contribute, thereby reaching mainstream academic and policy-oriented 
audiences (you and other current and future policy designers, infuencers, 
and practitioners). 

Te editors organized two writing workshops for the chapter authors to 
share their outlines, generate discussion, and solicit feedback. At the frst of 
these, when I was still wondering who was at the table, I pointed out the 
whiteness and maleness of our group. I asked questions about our inter-
sectional identities, things such as our lack of gender diversity and the ap-
parent absence of Indigenous, Black, racialized, and other equity deserving 
peoples. I encouraged the group to engage with Indigenous ways of know-
ing and UNDRIP in their chapters. Tere were some awkward silences dur-
ing that meeting. At the second workshop, one of the editors began with a 
land acknowledgment. About two-thirds of the authors followed suit – an 
important frst step in unsettling and decolonizing ourselves! One group 
of authors had even decided to invite an Indigenous collaborator to join 
them; another had invited a non-Indigenous person who had some experi-
ence working with Indigenous Peoples. Some will see this as progress, 
others will disagree; for A SHARED Future’s Programmatic Steering Com-
mittee, the collection still lacked demonstrable willingness to take up our 
call to action and use decolonial lenses across all of the chapters. At this 
point, their hopes for a book project that would truly do the work of decol-
onizing contributors and chapter contents diminished, as they saw a lack of 
Indigeneity, decolonization, inclusion of Indigenous, Black, and racialized 
scholars, and gender diversity. As a result, they opted to withdraw. But they 
encouraged me, as a white scholar (with all the power and privilege that 
accompanies my identity), to do this work. 

After reading full drafts of the chapters, I saw that about half briefy men-
tioned Indigenous Peoples, four referred to colonialism, three to reconcilia-
tion or decolonizing sustainable energy policies, and only one to UNDRIP. 
None included any substantial discussion of decolonizing theories, policies, 
or practices in their areas of expertise. Clearly, we have a long way to go. 
Decolonizing work is not easy; to support Indigenization and to engage in 
decolonization means that settler peoples must relinquish some things 
(such as power), return some stolen things (land), and move over (get out of 
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the way) to “repatriate Indigenous land and life.”40 Although I would have 
liked to see more signifcant steps toward decolonizing this book, I haven’t 
lost all hope for a decolonized, decarbonized, and decapitalized future. I 
believe that some seeds were planted, and I know that seeds can sometimes 
take years to root, grow, and spread. 

Tings that might be worth considering for decolonizing future book 
projects (whether you are an editor or a contributor) include some of the 
following questions: How do editors decide whom to invite to contribute to 
their collection? What structures enable them to do this work? Why are 
they coming together to pitch the book idea? If the editorial team consists 
entirely of white, cis-gender men, ask: Why? Ask if an equity, diversity, in-
clusion lens could broaden their ideas and their audiences. Whose perspec-
tives are not included? Could authors be required to locate themselves (their 
whiteness, their gender, their privilege, their epistemology) in their bios in-
stead of merely listing the usual academic or professional notations and hon-
orifcs? Could editors ensure that the academic press seek out Indigenous 
reviewers? Although these questions may seem uncomfortable to those 
who are new to decolonizing work, they are intended to call in, not call out, 
and to help illuminate and remove epistemic blinders. Discomfort does not 
mean that we should not ask such questions. Tis is part of the recognition 
that Howitt speaks of.41 If you have skills in decolonial work, you may en-
courage and ofer support to your colleagues in writing from decolonial 
perspectives. If they are not called in – if they respond with settler moves 
to innocence, as in “we can talk about it” or “we can try,” rather than with 
“we will act” or “yes we can” – then you too can ask yourself whether this is 
the right space for your decolonizing intervention.42 

Moving beyond Symbolic Gestures: Land Back and  
Renewables as Resistance 
As Myles Lennon reminds us, it is not enough to say that we reject coloniz-
ation and/or racism: we must deliberately do anti-racist activism.43 For me, 
this includes using my academic freedom and white privilege to point out 
the symbolic gestures, the evasions, the defections, the performativity, the 
politics of recognition, and the insistence that “we aren’t like that,” when 
really, we are. Te sustainable energy policy and research landscape is 
wrapped up in the privileging of (white, male) academic voices in the feld.44 

But symbolic gestures are not confned to academia. Sourayan Mookerjea 
asserts that corporate and government green washing of action plans is a 
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mechanism to prioritize capitalism and to maintain existing hegemonic 
structures: “Green politics today is [as] deeply contradictory as ever; ranging 
from neo-colonial land grabs dispossessing [others] in the name of renew-
able energy and carbon sinks, and NIMBY environmental racism of every 
kind.”45 Damian White also argues that “decarbonizing, decolonizing, dem-
ocratizing and de-commodifying our carbon-intensive material world is go-
ing to require programmatic thinking” if a just transition is to occur.46 But 
he goes on to say, “Just transitions – whether understood in terms of the 
green new deal, buen vivir, the great transformation, or just low-carbon fu-
tures, are not going to emerge without social protest and revolt, labor stop-
pages and mobilized class forces seeking to take power at every level to 
undercut and ultimately shut down fossil capitalism.”47 

Kirsty Anantharajah cautions that “the arrival of climate fnance on 
regional and global agendas and projections towards renewable fueled 
techno-futures ... has resulted in a signifcant discursive focus on regula-
tion. Discourse, in this sense, refects knowledge processes ... [which] are 
the intersections of knowledge and power, and are upheld by systematic, 
foundational structures.”48 She and others have noted there are material and 
relational power dynamics at play that are pressuring non-white partners to 
“follow the European path, implicitly taken as more rational than their [non-
white] counterparts.”49 Whereas a low-carbon transition in the electricity 
sector may contribute to improving planetary health, reducing energy pov-
erty and instability, and providing economic opportunities, implementing 
UNDRIP has the potential to assuage continued extractivism, exploita-
tion, and expropriation. Governments must clear the path for Indigenous 
Peoples to engage in independent power production and to dismantle mon-
opolies, and utilities must be compelled to honour those who wish to nego-
tiate power purchase agreements at fair prices, using their preferred energy 
sources.50 

Susana Batel and Patrick Devine-Wright introduce the challenges of 
large-scale low-carbon energy infrastructures being complicit in environ-
mental injustices and colonial processes.51 However, there are no published 
examples of what recognizing Indigenous rights and UNDRIP in sustain-
able energy policy looks like – yet.52 We (those who understand both) know 
that it means colonial policy-makers in governments, exploitive utilities, 
extractive industries, and multinational corporations must relinquish their 
control. Hence the need for Indigenous land defence. Place-based resist-
ance to fossil fuel and low-carbon energy projects (which are also the source 
of confict) is succeeding in cancelling, suspending, and delaying them.53 
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Many of the changes we need to see in the world also come from small but 
incremental modifcations. Take, for example, Jordan Kinder’s description 
of how small-scale solar infrastructure can support Indigenous resistance to 
extractivism and lead to decolonized infrastructures and energy justice.54 

Kristy Anantharajah’s analysis of climate fnance regulation points to several 
problematics, including standardized power purchase agreements, which 
represent sociopolitical power imbalances, construct energy as neutral, and 
can be questioned as to whose interests are being served.55 In sum, the an-
alysis of knowledge practices, as we have done here, “is necessary for the 
simple rationale that ‘conceptual practices have material efects.’”56 Te ma-
terial efects of resistance to extractivism of any kind, including low-carbon 
and net-zero emissions projects, as Jen Gobby and colleagues point out, are 
being led by Indigenous Peoples, “who are facing violence and criminaliza-
tion for defending land and waters.”57 

In sum, decolonizing sustainable energy policy is about prioritizing the 
rights of Indigenous Peoples and their lands, both of which are under con-
stant attack by the settler colonial state. Samantha Muller, Steve Hemming, 
and Daryle Rigney write, 

One of the most signifcant acts of colonialism is to impose an understand-
ing of [the land (and water)] as something separate from humans. Decision-
making processes grounded in such assumptions are generally supported 
by western science and institutions. Tese assumptions and institutions 
have acted as a form of colonialism that has served to dismiss Indigenous 
worldviews and life worlds, positioning decision-making authority squarely 
in the hands of colonial powers ... Imagine a future re-envisioned ... [where] 
the health of relationships among all beings would be the key outcome, not 
the production of resources.58 

Tis is what I am calling on you, the readers of this chapter, to envision: a 
decolonial, decarbonized, degrowth future.59 Giving the last word to the in-
tellectual guidance ofered by Sâkihitowin Awâsis, I agree with her assertion 
that in this vision, “the rich concepts of kinship, queerness, continuity, and 
prophecy embedded in Anishinaabe [and other Indigenous] temporalities 
can inform strategies for decolonizing energy review processes and open pos-
sibilities for Indigenous self-determination in energy decision-making.”60 

I hope I have succeeded in calling you in, to think and act in decolonial ways 
regarding not just sustainable energy policy in Canada, but also about every 
dimension of our lives and the land upon which we live. 
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6 
Energy and Climate Policy 
Intersections 

DOUGLAS C. MACDONALD and MARK S.  WINFIELD 

CHAPTER HIGHLIGHTS 

● In Canada, energy policy has evolved independently of climate 
change policy, with little effort by policy-makers to integrate the two. 

● Points of intersection between the two policy areas emerge as the 
locations of key trade-offs among the sustainability principles identi-
fied in the Introduction. 

● The issue of fossil fuels is central to both policy areas, with the result 
that they have continually intersected over the past thirty years but 
typically in ways that impede the achievement of objectives in one 
or both. 

● Under a paradigm of “balance,” Canadian governments have “stacked” 
often contradictory policies on top of each other in the two streams. 

● So far, however, the conventional policy emphasis on fossil fuel de-
velopment has remained dominant. The war in Ukraine may reinforce 
that dominance, at least in the short term. 

● Other landscape-level developments around energy technologies 
and markets, new social movements, Indigenous rights, and the 
impacts of a changing climate itself may yet disrupt conventional 
energy policy trajectories and may drive their integration with climate 
policy or their displacement by that policy. 
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Since the early twentieth century, Canadian federal and provincial govern-
ments have worked to ensure that the production and use of energy in its 
various forms contribute to economic growth and job creation. Troughout 
that time, fossil fuels constituted the bulk of energy used. In 2017, 71 percent 
of the energy used in Canada was supplied by natural gas, motor gasoline, 
oil, and other oil products.1 Since Prime Minister Brian Mulroney set the 
frst Canadian target to reduce greenhouse gas (GHG) emissions in 1990, 
those governments have also worked to develop and implement climate 
change policy. Tis has necessarily required a focus upon fossil fuels: carbon 
dioxide, largely produced by combustion of fossil fuels, accounted for 80 
percent of Canadian emissions in 2018.2 Given the importance of fossil fuels 
to both energy policy and climate policy, there has been considerable over-
lap between the two policy felds since 1990. Tat overlap around fossil fuels 
is the primary focus of this chapter. 

Te transition to sustainable energy is being driven by climate change 
concerns. As outlined in the Introduction to this volume, achieving major 
reductions in GHG emissions will require major structural shifts in how 
we produce and consume energy. Tat in turn can happen only if we frst 
make major changes in Canadian energy policy. Traditionally, its objectives 
have been to ensure security of supply, at the lowest possible price, while 
reducing associated environmental impacts. To transform traditional energy 
policy and practice into sustainable energy policy, we need to reverse that 
order, so that ensuring environmental protection (sustainability) becomes 
the frst priority. Tat is now starting to happen because of concerns regard-
ing climate change. Accordingly, a new sustainable energy regime might be 
in the process of arising from the convergence of energy and climate poli-
cies, but it is too early to state defnitively that this is the case. Tis chapter 
explores the evolution of that process and the prospects for the advent of a 
new, integrated regime over the coming decade. 

To achieve this, we focus on the points at which Canadian energy and 
climate policies have intersected. We defne a policy “intersection” as the 
location where elements in the two felds cross one another, coming into 
contact because the subject matter is the same in both. At that intersection, 
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decisions made in one feld have implications for the other, either contribut-
ing to or hindering achievement of its objective. Tose points of contact 
include both agency – actions of policy-makers as they set objectives and 
use policy instruments to attain them – and the “landscape” or contextual 
factors, such as the world views and values held by the public and deci-
sion-makers regarding energy, the environment, and the economy. Instituti-
onal structures, and the state of energy technologies and markets, are also 
part of the landscape.3 

Tese intersections are where key trade-ofs among the energy sustaina-
bility principles identifed in the Introduction are likely to take place. Te 
realization of economic opportunities, for example, has been a key driver 
of energy policy. At the same time, the pursuit of those opportunities has 
often led to major trade-ofs around ecological, social, and cultural integrity, 
democratic governance, and in the case of fossil fuel development and cli-
mate change, intergenerational justice. 

Te next section provides a chronological account of the ways in which 
Canadian energy and climate policy have intersected over the past thirty 
years. We identify a total of twelve intersections as being the most signif-
cant. For purposes of analysis, we categorize the intersections into one of 
four defnitional categories: 1) objectives; 2) instruments; 3) actors, state 
and non-state; and 4) landscape. We then assess each intersection in three 
ways. First, we locate each intersection as occurring either within a given 
government or among governments (some intersections are found in both). 
Within governments we fnd intersections, for instance “where energy min-
istries and environmental ministries (variously structured) have to accom-
modate each other or do battle with each other.”4 Among diferent levels of 
governments are processes of intergovernmental relations, used to develop 
national energy and climate policies intended to coordinate federal, prov-
incial and territorial actions, and to address situations where actions by one 
government afect the policies and interests of others. 

Secondly, we evaluate whether the energy and climate policy intersection 
is complementary, working to reinforce policy making in both felds (such 
as the objective of increased energy efciency found in both), or conficting, 
working at cross purposes and so making it harder for either energy or cli-
mate policy makers (or both) to achieve their objectives. An example of a 
conficting intersection comes from the basic objectives of energy and cli-
mate policy; the former seeks economic beneft from expanded fossil fuel 
use, while the latter seeks to reduce that use. Tis is a zero-sum game. To the 
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extent policy makers in one feld achieve their objective, policy makers in 
the other feld are less able to do so. 

Finally, we make a determination as to whether the intersection aids the 
transition to sustainable energy or hinders it. For instance, since the mid-
2000s, environmentalists seeking to block oil and gas pipelines have crossed 
over into the energy policy feld. Tat particular intersection aids the transi-
tion. At the same time, these actors have encountered the incumbent power 
of oil and gas provinces and the industry. Tat power works to hinder the 
transition. On the whole, each intersection is frst classifed, as falling into 
the one of the categories of objectives, instruments, actors or landscape; and 
then assessed as being within or among governments, whether the inter-
section is conficting or complementary, and whether it aids or hinders a 
sustainable energy transition. 

Defining Energy and Climate Change Policies 
We defne energy policy as action or inaction by federal, provincial, terri-
torial, First Nation, or municipal governments respecting the production, 
distribution, both within the country and for export, and use of all the cur-
rent major energy sources. Because Canada is an energy-exporting nation, 
with energy-related industries accounting for nearly 10 percent of all eco-
nomic activity,5 there is analytical value in distinguishing between energy as 
a means to an end, as a source of power for industrial production, transpor-
tation, and all other uses, and energy as an end in itself, as a product that can 
be sold within and outside the country. Canadian energy policy, accordingly, 
comes in two parts. Te frst is government action to aid energy users by 
working to ensure that a sufcient quantity of energy is available to them at 
the lowest possible price. Te second is aid to energy producers, both those 
owned by the state, primarily in nuclear and electricity generation, and pri-
vate frms, now chiefy in the oil and gas, solar, and wind industries. 

For both, the overriding objective is to ensure that energy contributes 
to Canadian wealth and job creation. For example, the two energy plans 
developed by the provincial Council of the Federation (Ottawa does not 
participate) in 2007 and 2015 declared that energy policy concentrates on 
three objectives: security of supply, to ensure there is enough energy avail-
able to meet current needs; low cost, to aid competitiveness of industrial 
uses; and reduction of associated environmental impacts.6 

Energy policy is characterized by two principal attributes. Te frst is that 
it is often implicit.7 Many federal-provincial, federal, and unilateral provin-
cial climate change plans have been published since 1990, but Ottawa has 
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never set out an explicit white paper or other document covering all the 
fuels and explaining what its energy policy objectives are and how it intends 
to meet them. Second, because of its central importance to the national and 
provincial economies, energy policy often plays the part of a government’s 
industrial policy. Tat was the case for Ontario’s development of nuclear 
energy from the 1960s through to the 1990s, when massive infrastructure 
spending contributed to economic development. It occurred in Ontario 
during the late 2000s, when the Dalton McGuinty government fnanced 
development of a renewable energy industry as a bid to diversify from the 
province’s reliance on automobile manufacturing.8 It was also the case for 
the development of oil and gas resources by Alberta, Saskatchewan, and New-
foundland and Labrador, achieved through considerable subsidy (provided 
by Ottawa) and relaxation of federal and provincial environmental protec-
tion measures.9 Because it is so central to industrial development, energy 
policy matters a great deal to governments, even if not written down. 

Jurisdiction over energy is shared between the federal government and 
the provinces. Ottawa holds specifc jurisdiction with respect to ofshore 
resources (in practice, this is managed jointly with a province such as New-
foundland and Labrador); resources in the northern territories (now often 
co-managed with territorial governments and Indigenous Peoples through 
modern treaties); nuclear energy; the regulation of oil and gas pipelines and 
electricity transmission lines that cross provincial or international borders; 
and international trade and relations. Te provinces generally own and 
manage the energy resources that lie within their boundaries. Traditionally, 
jurisdiction for climate change policy was also seen as shared.10 Tat as-
sumption was confrmed by the Supreme Court of Canada’s March 2021 
ruling that the federal backstop carbon pricing regime is constitutional;11 

the two levels of government share jurisdiction respecting climate change. 
We defne climate change policy as actions by governments to reduce 

GHG emissions (mitigation) and to improve resilience in the face of climate 
change impacts (adaptation). Te latter, a complex subject in its own right, 
is not considered here. Governments can diminish emissions in two ways. 
Te frst is to promote increased efciency in the use of fossil fuels, such 
as by setting regulatory standards that govern the number of kilometres a 
certain class of motor vehicles must be able to drive on a litre of gasoline. 
However, this approach sufers from the limitation in a net-zero context 
that it may imply reduced, but continued, use of fossil fuels in some situa-
tions (such as natural gas for space heating). As a result, though energy de-
mand can be lessened through efciency measures, governments also need 
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to pursue the second approach of fuel switching. Very low GHG-emitting 
energy sources, such as solar or wind, will need to be substituted for coal as 
a primary source for generating electricity. 

The Evolution of Canadian Energy and Climate Policies 

Energy Policy 
At the time of Confederation in 1867, Canadian governments did not in-
volve themselves in the generation or use of energy, leaving all such deci-
sions to the market. Tat changed toward the end of the nineteenth century, 
with the invention of the electric lightbulb. Provincial governments either 
established Crown-owned utilities to generate electricity or regulated pri-
vate utilities. During the twentieth century, they built the basic infrastructure 
for transport and use of energy: electricity lines, highways for gasoline- and 
diesel-powered vehicles, airports, and pipelines to transport oil and natural 
gas. Teir motivation was two-fold. Te political benefts of supplying elec-
tricity to citizens were obvious, but it was also essential for the development 
of extractive industries such as mining, pulp and paper, and aluminum: “Te 
assistance universally required by the extractive industries was long-term 
guaranteed access to cheap hydroelectric power.”12 Ensuring that energy 
contributes to economic growth has always been a central tenet of energy 
policy. 

During the frst half of the twentieth century, coal displaced wood as the 
dominant fuel but then its use fell sharply relative to oil and natural gas. 
Ottawa became directly involved with oil and gas through the 1961 National 
Oil Policy of the John Diefenbaker government, which established that 
Alberta’s emerging oil industry would supply domestic needs as far as the 
Quebec border and that imported oil would do the same for Quebec and 
the Atlantic provinces. Western Canadian natural gas would be provided 
farther east through the TransCanada pipeline.13 

Te spiking of world oil prices in 1973 and 1979 sent shock waves 
through the previously stable world of oil and gas policy. Concern for secur-
ity of the supply led governments in the 1970s to introduce the frst pro-
grams to encourage conservation of the resource by increasing efciency (a 
harbinger of a later intersection with climate-related efciency programs). 
In terms of the domestic market, Ottawa intervened to set Canadian prices. 
Alberta, not surprisingly, wanted them to be set at the rising world price. 
Consuming provinces, such as Ontario, resisted. Te 1980 National Energy 
Program of the Pierre Trudeau government looked for a compromise while 
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simultaneously capturing a portion of oil revenues from Alberta. Tis caused 
massive western resentment and mistrust that bedevils national climate 
change policy to this day.14 After gaining power in 1984, the Mulroney gov-
ernment dismantled the remnants of the National Energy Program, ended 
the federal role in oil pricing, privatized Petro-Canada, and, by signing the 
1989 Canada-US Free Trade Agreement (forerunner of NAFTA and the US-
Mexico-Canada Agreement of 1993 and 2020) and locking Canadian oil 
and gas into a continental policy, guaranteed that Canada would never priv-
ilege its consumers over Americans in times of crisis. 

In the 1990s, the federal and Alberta governments provided the tax con-
cessions that, combined with rising world oil prices and technological ad-
vances, made large-scale development of the oil sands viable.15 High world 
oil prices from the mid-2000s to 2014 generated an oil boom that increased 
capital investment in the oil sands and spurred Newfoundland ofshore oil 
expansion. At the same time, the increasing availability of unconventional 
or “fracked” oil and gas in the United States began to fundamentally alter 
Canada’s export markets for fossil fuels and electricity. Te weakening US 
market for Canadian energy, reinforced by the Obama administration’s re-
jection of the Alberta-to-Nebraska Keystone XL Pipeline, largely on climate 
change and environmental grounds, prompted Alberta to lobby for new 
export pipeline capacity to Canadian tidewater on both the east and west 
coasts. Ottawa’s approval and eventual purchase of the Alberta-to-BC Trans 
Mountain Pipeline notwithstanding, the collapse of world oil prices after 
2014 and reduced demand due to COVID added new challenges for Can-
ada’s fossil fuel industry.16 Until very recently, a defning feature of Canadian 
energy policy has been the systemic displacement of Indigenous Peoples in 
the interests of energy resource development. 

Climate Change Policy 
Te year 1990 marked the onset of Canadian climate change policy and its 
intersections with energy policy. Te Mulroney government set the frst Can-
adian emissions reduction target and began working with the provinces to 
formulate national policy. Eforts to develop coordinated federal-provincial 
policy continued through to 2002 but ended when Prime Minister Jean 
Chrétien ratifed the Kyoto Protocol despite determined opposition from 
the provinces. Te Paul Martin government, in ofce from 2003 to 2005, did 
not have time during its short life to generate efective climate policy, and 
the Stephen Harper government, 2006 to 2015, had no interest in doing so. 
Te Justin Trudeau government then worked with the provinces to create 
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the Pan-Canadian Framework on Clean Growth and Climate Change.17 At 
the end of 2020 Ottawa introduced new climate legislation and promised 
to signifcantly raise the federal carbon price to achieve the 2015 Paris 
Agreement targets of a 30 percent reduction in GHG emissions relative to 
2005 by 2030.18 In the spring of 2021, the Trudeau government announced 
new funding for mitigation measures, as well as its intent to reduce emis-
sions to 40–45 percent below 2005 by 2030 and to “net-zero” by 2050. 
Despite the many targets announced over this thirty-year period, climate 
policy has succeeded in reducing emissions in some provinces but has not 
achieved any reduction in total Canadian emissions. 

Climate and Energy Policy Intersections 
As the frst steps were taken to develop climate policy in the early 1990s, 
three intersections with energy policy immediately appeared (in what fol-
lows, intersections are indicated by italicized text). Te frst was located 
within governments and, through shared-cost programs, among govern-
ments. It ultimately aided the transition to sustainable energy. Te Mul-
roney government’s 1990 Green Plan promised action to improve the energy 
efciency of appliances, complementing long-standing energy policy pro-
grams for increased efciency. In the other two intersections, however, cli-
mate policy clashed with energy policy. Te inherent climate policy goal 
of replacing fossil fuels with lower-carbon alternatives conficted with the 
long-standing energy policy goal of increasing fossil fuel use and export. 
Tat intersection of contradictory objectives, located both within govern-
ments and among them and ultimately hindering the transition to sustain-
able energy, has remained in place throughout the past thirty years. Te 
oil- and gas-producing provinces were very aware of the implications of the 
newly emerging climate policy for their economic well-being. As early as 
1990, Alberta tried unsuccessfully to convince Ottawa not to set a national 
emissions reduction target. Five years later, it achieved more success when 
it ensured that the 1995 plan would rely primarily upon voluntary initiatives 
rather than the more efective policy instruments of law or tax.19 Tis inter-
section of energy and climate policy in the form of intergovernmental con-
fict has also endured and has had the efect of slowing the transition to 
sustainable energy. 

By the mid-1990s, two other intersections had materialized. First, the 
intergovernmental confict between oil-producing provinces and others was 
replicated within governments. Bruce Doern and Monica Gattinger refer to 
such a situation, “where energy ministries and environmental ministries 
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(variously structured) have to accommodate each other or do battle with 
each other.”20 Natural Resources Canada and Environment Canada, which 
had difering mandates, were thus inevitably locked in confict, as the for-
mer sought to protect the interests of its client oil and gas industry and the 
latter sought to implement climate policy that would inevitably impose 
costs upon that industry. During a confdential interview, one government 
ofcial stated that those interdepartmental clashes of the 1990s were just 
as acrimonious as the intergovernmental battles.21 

Second, the Governments of Canada and Alberta put in place subsidies 
in the form of new tax expenditures to encourage oil sands development. 
Tese extended long-standing federal and provincial policies, still very 
much in place, of using tax-expenditure-based subsidies to attract invest-
ment in oil and gas exploration and development.22 Such measures obstruct 
the changeover to sustainable energy. During the following decade, the 
federal government and some provinces began to use a variety of types of 
subsidies to encourage investments in renewable electricity sources and to 
support a sustainable energy transition. Te result has been that govern-
ments are subsidizing both fossil fuel and renewable energy sources. 

Te 2008 introduction of British Columbia’s carbon tax marked the 
appearance of another conficting intersection. To the extent that carbon 
pricing, the centrepiece of Prime Minister Trudeau’s climate policy, is ef-
fective, it works against the energy policy objective of supplying fossil fuel 
energy at the lowest possible cost. By virtue of its design, whereby the fed-
eral price is applied only in provinces that do not themselves have compar-
able pricing in place, the intersection is located most signifcantly among 
governments (while existing also within a government such as that of British 
Columbia), where it aids the transition. 

Te early 2000s saw the emergence of three new actors working toward 
a decline in GHG emissions. Environmentalists launched a strategy of join-
ing local landowners and Indigenous Peoples to block regulatory approvals 
for pipelines such as Keystone XL. Second, young people, aware that they 
would be paying the cost of future climate impacts and inspired by Greta 
Tunberg, became increasingly active. Finally, renewable energy frms, 
motivated by economic interest, began to play a more substantial political 
role. Another intersection, however, came from the activities of three in-
cumbent actors. Te oil and gas industry and the governments of produ-
cing provinces exerted countervailing political force in favour of fossil fuel 
development. Another incumbent actor entered the climate policy feld – 
local citizens who had no wish to see renewable energy infrastructure such 
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as wind turbines or small hydro generators situated in their communities. 
Since we have actors on both sides of the transition, this intersection of new 
and incumbent actors is conficting, although the economic and institu-
tional power of the latter, particularly the oil and gas industry and its asso-
ciated provincial governments, remains fairly overwhelming. 

Another intersection, this one both aiding and hindering the transition, 
appeared during the early 2000s, as the role of Indigenous Peoples in energy 
and climate policy was signifcantly altered. A series of major judicial deci-
sions recognized and enforced the Crown’s “duty to consult” Indigenous 
Peoples when making decisions that may afect their rights or interests, 
although the boundaries and impact of the “duty” remain contested. In 
general, these court decisions efectively require that Indigenous Peoples 
be given meaningful voices in regulatory approval of energy resource and 
other development projects, with the implication of a substantial change in 
power relations between them, the Crown, and energy resource develop-
ers.23 Indigenous communities emerged as major opponents of new fossil 
fuel transportation infrastructure, including the Northern Gateway and 
Trans Mountain Pipeline projects, both of which were slated to run from 
Alberta to the BC coast. In January 2020, rail blockades were set up all over 
Canada in support of opposition to construction of a BC natural gas pipe-
line through Wet’suwet’en First Nation territory.24 

At the same time, Indigenous People have also come to participate in 
the fossil fuel industry, both as workers and as owners of frms supplying 
goods and services to the industry. By 2016, some twelve thousand Indigen-
ous People were employed in the oil and gas industry.25 Te reasons for 
these economic engagements with the sector are a matter of debate, with 
some arguing that they represent a maturation of the relationship between 
Indigenous communities and the resource sector, and others suggesting 
that they are the result of colonization and economic dependency.26 In-
digenous communities have been actively involved in the development of 
renewable energy projects as well.27 Given this diversity of views and roles, 
it is impossible to speak of Indigenous Peoples as a unitary actor around cli-
mate and energy policy. In this, they very much resemble non-Indigenous 
Canadians. Like them, Indigenous Peoples are caught on the horns of the 
energy-climate dilemma: they need the fnancial benefts that fossil fuels 
provide, but they are very aware of and concerned to address the impacts 
of climate change, which are particularly severe in northern Indigenous 
communities. 
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More recently, another intersection has appeared as a result of changes 
in energy markets. Technological change has reduced the price of electri-
city generated from renewable sources, making it increasingly competitive 
with conventional fossil-fuel-fred electricity generation.28 At the same time, 
the dramatic expansion of the availability of fracked natural gas and oil in 
the United States has signifcantly weakened Canada’s traditional primary 
export markets for oil, gas, and electricity. Te availability of unconven-
tional oil from the United States reinforced declines in global oil prices from 
2014 onward.29 Tese declines were magnifed by the COVID-19 pandemic. 
In these circumstances, new investment in the Canadian oil sands, a rela-
tively high-cost source of oil to begin with, has virtually dried up.30 Tat 
trend has been furthered by the fact that institutional investors, such as 
pension funds, are increasingly being guided by environmental, social, and 
governance criteria, which work to the disadvantage of fossil fuels.31 On the 
whole, we classify these energy market contextual intersections as confict-
ing and as aiding the transition. 

Finally, we note two other landscape intersections that stretch through-
out the thirty-year period. Te frst is the simple fact, confrmed by the 
March 2021 Supreme Court decision on carbon pricing, that both the fed-
eral and provincial governments hold jurisdiction in the two policy felds.32 

As has been seen in the area of environmental protection, shared jurisdic-
tion invites intergovernmental confict. 

Second, climate science and visible signs of climate change have evolved 
since 1990. Tirty years ago, the science was actively contested by vested 
interests, both within the academic world and outside it, particularly by the 
global oil and gas industry. Today, it is largely accepted. Coupled with that 
is the fact that thirty years ago, climate change was largely invisible. Since 
then, there have been many visible manifestations, such as melting glaciers 
and sea ice at both poles, foods, droughts, and forest fres, all of which are 
routinely discussed in the news media as likely indicators of a changing 
climate. Tis has brought about a major revision in Canadian energy and 
climate politics. Te Harper government could ignore the issue and still get 
re-elected in 2008 and 2011. More recently, the failure of the Conservative 
Party to ofer a credible climate change policy is widely seen as one reason 
for its loss of the 2019 federal election.33 We label the intersection as con-
ficting, since it helps attain climate policy goals but hinders the capacity of 
energy policy to maximize wealth and job creation through use of fossil 
fuels. Given this, the intersection aids the transition to sustainability. 
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What the Intersections Mean 
So far, we have presented the intersections in chronological order, but we 
now organize them according to the categories listed in the introduction of 
policy objectives, policy instruments, governmental and non-governmental 
policy actors, and landscape-level developments in the climate and energy pol-
icy felds. As shown in Table 6.1, the frst category contains two inter-
sections, one complementary and the other conficting. 

TABLE 6.1 
Energy and climate policy objectives 

Conficting or Within or among Aids or hinders 
Intersection complementary? governments? transition? 

Increasing energy ef-
ciency is an objective  
in both policy felds, 
though net-zero will 
ultimately require  
discarding fossil fuels 

Energy policy attempts 
to increase fossil fuel 
use, whereas climate 
policy attempts to  
decrease it 

Complementary Both Aids 

Conficting Both Hinders 

In the policy instruments category, as shown in Table 6.2, we again fnd 
two intersections. 

TABLE 6.2 
Energy and climate policy instruments 

Conficting or Within or among Aids or hinders 
Intersection complementary? governments? transition? 

Subsidy for fossil fuels Conficting Both Hinders 
versus subsidy for 
renewables 

Carbon pricing Conficting Both Aids 

In terms of state and non-state actors, shown in Table 6.3, we fnd fve 
intersections. 
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TABLE 6.3 
Governmental and non-governmental policy actors 

Conficting or Within or among Aids or hinders 
Intersection complementary? governments? transition? 

Confict among govern-
ments pursuing energy 
versus climate objectives 

Confict within govern-
ments between energy 
and environment 
departments 

Tree new non- 
governmental actors 
pressing for efective 
climate policy 

Tree incumbent actors, 
with signifcant institu-
tional and economic 
power, resisting the 
direction of the new 
actors 

Indigenous actors both 
blocking pipelines and 
working in fossil fuel 
and renewable energy 
industries 

Conficting 

Conficting 

Conficting 

Conficting 

Conficting since 
working to further 
both traditional 
energy and climate 
policy goals 

Among Hinders 

Within Hinders 

N/A Aids 

Partially within and Hinders 
among 

Among Both aids and 
hinders 

In the fnal category, landscape developments, shown in Table 6.4, we 
have identifed three intersections. 

Table 6.5 presents a summary picture, which is discussed below. 
Tellingly, these tables reveal that only one of the twelve goals, increasing 

energy efciency, is complementary and thus helps policy-makers in both 
felds achieve their objectives. Te remaining eleven impede policy-makers 
in one of the felds. Tis fnding is the basis for our argument that policy-
makers have failed to integrate the felds into one coherent whole. Instead, 
we have two overlapping felds, with many jagged edges at the points of 
contact. 

Of the eight intersections that directly involve governments, only one, 
confict between energy and environment departments, is located solely 
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TABLE 6.4 
Energy and climate change landscape developments 

Conficting or Within or among Aids or hinders 
Intersection complementary? governments? transition? 

Changing energy 
markets 

Conficting N/A Aids 

Shared jurisdiction Conficting Among Hinders 

Climate science increas-
ingly accepted; increase 
in physical manifesta-
tions of climate change 

Conficting N/A Aids 

TABLE 6.5 
Summary of the intersections 

Conficting or Within or among Aids or hinders 
Intersections complementary? governments? transition? 

12 11 conficting 1 within 5 aids 
1 complementary 5 both 1 both 

3 only among 6 hinders 

within a given government. Te remaining seven are located either both 
within and among (fve) or solely among governments (three). Tus, we 
conclude that the energy-climate policy interface poses problems, particu-
larly in the feld of intergovernmental relations. Tis helps to explain the 
failure of Canadian climate policy to date. Some individual provincial gov-
ernments, as they manage their internal conficts between energy and cli-
mate policy, have given sufcient primacy to climate objectives to install 
policies that reduce emissions. For the country as a whole, however, which 
as a federated state has no choice but to engage in intergovernmental rela-
tions, that has not been possible. Energy-climate conficts among govern-
ments have led to our current situation, in which declining emissions in 
some provinces are overwhelmed by increases in others, with the result 
that Canada has never been able to reduce its total emissions as a result of 
climate policy measures. 

Te third observation is that fve of the conficts aid the transition, six 
retard it, and one, the role of Indigenous actors, both aids and retards. 
Te fact that the number aiding and the number hindering are roughly in 
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balance might be seen as a sign of hope, but that is not sustained when we 
compare the force of the factors on each side. Carbon pricing is certainly a 
potentially powerful factor, but its promise still lies largely in the future: in 
2030, it will be $170 a tonne (if the Liberals remain in power until then).34 

And, as a number of chapters in this volume argue, it will still require the 
deployment of signifcant complementary regulatory and economic meas-
ures. In terms of actors, the three new ones who push for the transition are 
much weaker than the incumbents who are pushing back. One indicator of 
political power in the policy arena is the fnancial resources an actor brings 
to bear. By that measurement, environmentalists, youth, and renewable 
energy frms are badly outgunned by provincial governments and the oil 
and gas industry. Local activists who attempt to block renewable energy 
infrastructure do not have a comparable fnancial advantage but have cer-
tainly shown that they can mobilize public support in rural areas. Changes 
in energy markets also ofer hope, but again that is future hope rather than 
present reality, and it is balanced by the likely future of fossil fuels. In 2020, 
the Canadian Energy Regulator predicted that even with “increasing global 
action on climate change throughout the projection period,” Canadian oil 
exports will have increased 18 percent by 2038,35 although the basis for this 
expectation was unclear. Te incumbent actors point to the wealth and jobs 
ofered by fossil fuels, particularly in the provinces where governments are 
dependent upon the oil and gas industry. Tat argument alone looms larger 
than the total of the fve factors aiding the transition. 

In sum, almost all the intersections impede one policy feld or the other. 
Accordingly, it is useful to ask which feld has sufered more from the im-
pediments. Te clear loser on this front is climate change. Certainly, energy 
policy has been afected. Coal-fred electricity has been eliminated in On-
tario, reduced in Nova Scotia, and will be gone in Alberta by 2023, and 
environmental, social, and governance criteria are potentially having an im-
pact upon oil sands investment. Nonetheless, nothing to date has seriously 
threatened the ability of energy policy to achieve its wealth-creation man-
date. Exactly the opposite is true for climate policy. Some provinces have 
decreased emissions, but the country as a whole, after thirty years of trying, 
has seen nothing but climate change policy failure. Te collision of the two 
felds has given energy policy a bit of a bump, but climate policy has been 
left badly battered and bloodied. 

Te explanation for that failure is provided by the intersections listed 
above. Fossil fuel subsidies are still in place. Energy departments still seek to 
aid the oil and gas industry, even while environment departments in the 
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same government seek to restrain their emissions. Te three actors that are 
new to the scene, environmentalists, youth, and renewable energy frms, 
have nothing like the political frepower, in terms of fnancial resources, of 
the oil and gas provinces and industry. Tose provinces, most notably Alberta 
and Saskatchewan, have resisted national climate policy from the begin-
ning. Federal governments led by Prime Ministers Chrétien and Martin 
were unable to induce those provinces to change course, and Stephen Harper 
did not even try.36 To his credit, Justin Trudeau certainly is acting on the 
issue but always within the framework of a “balanced” approach that seeks 
the benefts of emissions reduction without losing any benefts of expand-
ing oil and gas production. Tis explains Ottawa’s contradictory approach 
of pricing carbon on one hand, while approving, buying, and constructing 
the Trans Mountain Pipeline, whose purpose is to increase fossil fuel ex-
ports, on the other. Te government’s new climate law and new program, 
both unveiled in fall 2020, do promise more efective action in the future. 
But the word “future” is what typifes Canadian climate policy. Energy pol-
icy, by contrast, is achieving its goals today, just as it has every day since 
1990 when the two policy felds frst touched. 

Conclusion 
Writing in 2003, Doern and Gattinger found that new climate policies had 
been piled on top of existing energy policies, with insufcient attention paid 
to integration of the two.37 Our examination of twenty years later shows that 
little has changed. Governments cannot be unaware of what they are doing, 
since policy-makers in Canadian federal and provincial governments live 
with, and are bruised by, these intersections and conficts every day. Te 
answer may lie in the golden allure of fossil fuels at the heart of energy 
policy. Canadian governments simply cannot bring themselves to turn down 
the oil and gas money-tap. Instead, they pursue both energy and climate 
objectives in a seemingly rational quest for “balanced” policy. 

British Columbia provides an example of this approach. It introduced 
a carbon tax in 2008, has been governed by the pro-environment New 
Democratic Party since 2017, initially with support from Green Party MLAs, 
and has enacted climate accountability legislation that is a model for the 
recent federal legislation. However, it is also applying an energy policy 
wealth-creation strategy of exporting liquefed natural gas. Its climate tar-
get is to reduce emissions to 40 percent below the 2007 level by 2030 (in 
2020, it added a target of 16 percent below by 2025). However, in 2020 it 



145 Energy and Climate Policy Intersections

Winfield_final_10-01-2023.indd  145 2023-10-01  6:30:16 PM

 
 
 
 
 
 

 

 
 

 

reported that emissions in 2018 were 7 percent above that fgure (5 percent 
if ofsets are taken into account) due to increases in transportation and oil 
and gas emissions.38 Possible future increases from the Kitimat liquefed 
natural gas plant make achieving the 2030 goal that much more challen-
ging.39 Like Ottawa, the BC government is pursuing overlapping climate 
goals and energy goals, without a signifcant efort at integration. 

What are the implications of this fnding for the transition to sustain-
able energy? We point to three. First, the power of energy policy incum-
bents, reinforced by long-standing assumptions regarding the relationship 
between energy development and economic prosperity, is a force working to 
slow the transition and hence a cause for pessimism. However, a clear-eyed 
understanding of that power is a necessary prerequisite for addressing it. 
Second, the fact that the energy-climate interface poses its greatest challenge 
in the intergovernmental realm speaks to the Canadian condition – gov-
erning this regionally fractured country has never been easy – but also sug-
gests that the sustainable energy transition may fnd room to advance within 
individual provinces, even while making less progress at the national level. 

In the end, the third factor, landscape developments, may provide the 
greatest cause for hope. Declining structural demand for fossil fuels and 
the increasingly competitive pricing of renewable energy technologies, re-
inforced by new social movements and the growing evidence of the im-
pacts of climate change itself, mean that the evolution of energy policy 
referred to at the outset, whereby environmental protection becomes the 
frst rather than the third goal, may well happen eventually. Although the 
fndings presented here show the many bumps in the road, and even as new 
bumps emerge, such as the war in Ukraine, the transition to sustainable 
energy does seem possible and perhaps even likely. Whether that occurs 
within the time frame needed to prevent what article 2 of the United Na-
tions Framework Convention on Climate Change terms “dangerous” cli-
mate change remains an open question. 
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7 
Sustainable Energy in Canadian 
Territorial Communities 

An Opportunity for Transformative 
Change or Stalled on the Margins? 

ALEXANDRA  MALLETT,  JESSICA  LEIS,  ROSA  BROWN,  
DAVID  CODZI,  and J IMMY  ARQVIQ  

CHAPTER HIGHLIGHTS 

● In the Canadian territories, many drivers of community-level energy 
system change beyond reducing greenhouse gas (GHG) emissions 
can be in alignment with sustainability principles and net-zero 
objectives. 

● These drivers are a part of broader movements for change, including 
self-determination, reconciliation, and decolonization. Ways to help 
realize these goals include integrating Indigenous perspectives into 
sustainability efforts, recognizing Indigenous governance processes, 
having northerners design and implement policy, and cultivating seeds 
of change for government policies and programs to take territorial 
particularities into account, as well as to widen their impact. 

● The combination of decentralized energy systems but centralized 
ownership of energy infrastructure and decision making and mixed 
levels of policy support for energy transitions across the territories 
makes transitions difficult. 

● Opportunities to decolonize energy at the community level exist 
throughout the territories and must be supported. They include 
reforming energy policy and regulation, linking sustainability goals 
with community aspirations for self-determination, and making 
community energy plans part of integrated community sustainability 
plans. Furthermore, public authorities must undertake bold, trans-
formative changes. 
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Community-Level Drivers for Energy System Change 
Although the northern territories produce a small component of Canada’s 
GHG emissions (see Figure I.1 in the Introduction), their continued reliance 
on fossil fuels is nonetheless problematic. Energy system change is a par-
ticularly difcult challenge in Canada. Discussions about pivoting from 
high-carbon sources are entangled with existing systems for the extraction 
and production of fossil fuels, with their attendant and often deeply embed-
ded supply chains, and with consistent support from key decision-makers in 
certain regions. As Brendan Haley cautions, our reliance on fossil fuels has 
landed us in a carbon trap, our own particular form of carbon lock-in.1 

Nevertheless, both the federal government and other governments have 
supported energy system change in Canada’s North for many years. Can-
ada’s endorsement of the Paris Agreement and adoption of various 2030 and 
net-zero-by-2050 emissions reduction objectives have reinforced this trend, 
with targeted funding for reducing diesel reliance in remote communities for 
years to come. For instance, working with the federal government, Indigen-
ous organizations, residents, communities, and non-profts such as the Arctic 
Energy Alliance, the Government of Northwest Territories (GNWT) allo-
cated about $53 million in 2021–22 toward meeting its Energy Strategy 
2030 goals, which are to reduce GHG emissions by 30 percent of their 2005 
levels by 2030.2 

However, for communities in Yukon, Northwest Territories, and Nunavut, 
most of which are remote and Indigenous, energy system change entails far 
more than the need to reduce GHG emissions or reach net-zero by 2050. 
High and growing costs of living, including for electricity and heat, are a 
common feature across the region. Energy costs in many communities are 
as much as three times the Canadian average.3 Tey are exacerbated by 
the impacts of climate change, an issue that many northerners view as 
equally urgent, afecting their quality of life.4 Northern Canada is warming 
at roughly three times the mean global warming rate,5 and changes to daily 
life are becoming increasingly apparent. Indigenous communities that de-
pend on hunting, trapping, and/or fshing are confronted with diminishing 
wildlife populations, which threatens to erode their traditional economy.6 
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Warmer temperatures are also altering transportation networks.7 Te sea-
sonal windows for winter road travel have become notably shorter.8 More-
over, widespread use of fossil fuels for electricity, heat, and transportation 
raises other environmental concerns, such as local air pollution and the 
contamination of soils due to fuel spills.9 

At the same time, as part of a broader movement by Indigenous 
Peoples in Canada and globally, there are growing demands/expectations 
by many Indigenous governments and communities in the territories for 
self-determination to be recognized. As highlighted by the Truth and Rec-
onciliation Commission of Canada and afrmed by the United Nations 
Declaration on the Rights of Indigenous Peoples, self-determination can 
be advanced through avenues such as self-government and increased socio-
economic self-reliance.10 In the Canadian territories, legal mechanisms such 
as land claims and self-government agreements are formally changing gov-
ernance structures and redefning the rights and obligations of Indigenous, 
territorial, and federal governments.11 As these changes unfold, Indigenous 
governments and communities are seeking to gain greater autonomy over 
policy decision making and program delivery, and in some cases, the conse-
quent ability to infuence energy systems management. 

Running parallel to this is a movement to decolonize energy. Because 
Heather Castleden explores this subject in greater detail in Chapter 5, we 
will note solely that decolonization means diferent things to diferent 
people. To some, it requires frst acknowledging that Western systems have 
been imposed on Indigenous Peoples and then enabling Indigenous com-
munities to have more control over issues that afect them.12 A related con-
cept is what Stephanie Irlbacher-Fox calls the resurgence paradigm – that 
the experiences of Indigenous Peoples in contemporary settings are inter-
twined with historical injustices through institutions that still exist today.13 

To others, decolonization is about work being done by Indigenous Peoples, 
instead of for Indigenous Peoples. In the past, people in the territories 
have depended on people from southern Canada. Tis is now starting to 
change.14 According to Kimberly Scott, eforts to decolonize energy and 
advance reconciliation are entangled with concerted eforts by the state to 
make Indigenous Peoples dependent on imported goods and services, while 
eroding the infuence of local moral authorities, such as elders’ councils, 
and the use of local foods and medicines. She notes that in various In-
digenous communities there is also a desire for energy democracy – the 
ability to choose energy sources and retain profts locally to be distributed 
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as determined by internal moral authorities.15 Keeping the above concepts 
of self-determination, reconciliation, and decolonization in mind, we posit 
some ways in which current policy, governance, and energy processes relat-
ing to the territories could be transformed. Tese include integrating 
Indigenous principles into sustainability eforts, recognizing Indigenous 
self-governance, crafting and implementing policy for the North by north-
erners, and cultivating seeds of change to take territorial particularities into 
account, as well as to have a broader impact. 

Integrating Indigenous Principles into Sustainability Efforts 
One key opportunity to advance sustainability transitions in the territories 
is by integrating Indigenous principles into sustainability eforts, such as 
including culture and people alongside the land. Sustainability means difer-
ent things to diferent people, but it generally refers to meeting present 
needs without compromising the needs of future generations.16 Although 
the term is often associated with “Our Common Future,” a 1987 United 
Nations report, sustainability has been a central tenet of many Indigenous 
cultures over the centuries. In the territories, this includes subsistence har-
vesting and an intimate relationship with ecosystems and the land. 
Sustainability is a combination of economic vitality, health, environment, 
and culture. Cultural knowledge must be incorporated into it. 

Te integration of people and their lives, including culture and trad-
itional knowledge alongside ecological vitality of the environment, is also 
important for Inuit. Tis is manifested in the eight principles of Inuit 
Qaujimajatuqangit, or Inuit societal goals and norms, which are 

a) Inuuqatigiitsiarniq (respecting others, relationships and caring for 
people); 

b) Tunnganarniq (fostering good spirit by being open, welcoming and 
inclusive); 

c) Pijitsirniq (serving and providing for family or community, or both); 
d) Aajiiqatigiinniq (decision making through discussion and consensus); 
e) Pilimmaksarniq or Pijariuqsarniq (development of skills through prac-

tice, efort and action); 
f ) Piliriqatigiinniq or Ikajuqtigiinniq (working together for a common 

cause); 
g) Qanuqtuurniq (being innovative and resourceful); and 
h) Avatittinnik Kamatsiarniq (respect and care for the land, animals and 

the environment).17 
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As our co-author Jimmy Arqviq notes, the land is the “supermarket” that 
has sustained Inuit for thousands of years.18 Tis also speaks to the import-
ance of integrating equity considerations into climate policy. For instance, 
though some northerners approve of Canada’s climate goals, they view car-
bon pricing negatively, as many depend on fossil-fuel-powered snowmobiles 
and all-terrain vehicles to go out on the land.19 In Northwest Territories, 
concerns around proposed changes regarding the implementation of the 
carbon tax have also been raised in the legislature, as some argue that they 
would disproportionately and negatively afect remote communities in the 
territory.20 

When the Vuntut Gwitchin government declared a climate emergency in 
2019, it took that step because “everything is changing right in front of our 
eyes.”21 Tis serves as a call to action, as well as recognition of Indigenous 
participation and the importance of traditional knowledge in achieving cli-
mate change targets. As an Indigenous government grappling with a range 
of competing priorities, for the Vuntut Gwitchin, generating local economic 
development opportunities while also achieving environmental objectives 
is key. Eforts to intertwine Indigenous resurgence with sustainability are 
under way at the local level in Northwest Territories as well. For example, 
our co-author David Codzi is championing eforts to incorporate Dene his-
tory, knowledge/innovations, culture, and heroes into the formal education 
of Dene youth through publishing a four-volume work titled Dene Heroes 
of the Sahtu. 

By creating opportunities to see more of themselves innovating, leading, 
and doing, while improving literacy skills, communities are building sus-
tainability by cultivating future leaders. Written stories increase knowledge 
and awareness of sustainability as being fundamental to Dene culture and 
law. Te idea of taking only what you need so that there will be more for 
tomorrow – a symbiosis between humans and the land – is Dene law.22 

Some may criticize the broadening of the sustainability concept as being 
superfcial, as long as existing resource allocations and institutions do not 
change. Terefore, as Heather Castleden and others note, developing insti-
tutional structures that integrate Indigenous Peoples (as explained further 
below) and Indigenous sustainability principles into decision making about 
energy could be a concrete way of advancing energy decolonization. 

Recognizing Indigenous Self-Governance 
Changing formal governance processes, particularly with respect to Indigen-
ous self-governance, is another avenue that could advance sustainability 
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transitions in the territories. Te modern treaties process, which applies to 
agreements reached between Indigenous Peoples and settler governments 
in Canada since the 1970s, is important in this context.23 Modern treaties 
are formal recognitions of the rights and titles of Indigenous Peoples. Tey 
include comprehensive land claims and self-government agreements.24 Te 
former generally include money paid by Ottawa to the organizations that 
represent the benefciaries, title to land, access and harvesting rights, gov-
ernance commitments, and co-management boards, where various In-
digenous and non-Indigenous parties manage lands, wildlife, and resources. 
In addition, there are often provisions for revenue sharing from resource 
development. Some agreements refer explicitly to sustainability or sustain-
able development, as is true of the Vuntut Gwitchin First Nation Final 
Agreement.25 

Te modern treaties process has been criticized. Key issues include the 
ongoing power diferential between Indigenous Peoples and the Crown in 
negotiating and implementing the treaties. Some of the earlier modern 
treaties did not include implementation plans, and/or they have been se-
verely underfunded.26 Despite these faws, the process can create potential 
avenues for decolonizing energy for Indigenous Peoples through the rec-
ognition of socio-economic self-determination, as well as legal and polit-
ical power. Nations that hold a modern treaty argue that the treaties, which 
are part of Canada’s constitutional fabric, serve as mechanisms for self-
determination.27 Another advantage is that modern treaties provide chan-
nels for Indigenous groups to communicate community needs directly to 
federal (and other) government decision-makers in a nation-to-nation rela-
tionship. Finally, even if inadequately funded, the treaties have provided re-
sources for Indigenous organizations to invest in activities that they choose. 
An important step in decolonizing energy would be for the federal govern-
ment to make long-term, predictable investments with respect to modern 
treaty negotiations and implementation. 

Policy for the North by Northerners 
Policy generated by northerners would potentially address the unique needs 
of northern communities. Tis concept speaks to the importance of having 
local people design and implement policy for the North (“Nothing about us, 
without us”).28 When southerners craft policies for the North, the result tends 
to be sweeping, neglecting the circumstances of individual communities. 
For example, southerners can fail to recognize the constraints that apply 
to construction projects in the North. Because the seasonal construction 



155 Sustainable Energy in Canadian Territorial Communities

Winfield_final_10-01-2023.indd  155 2023-10-01  6:30:17 PM

 

 

 

 

  
 

  

period is very short, the range of locally available materials may be limited, 
and competition for skilled tradespeople is high, extra time is required to 
plan, procure, and build a project. If products from southern Canada must 
be brought in by barge or winter road, they must be ordered in advance, 
usually months ahead. In addition, even with planning, uncertainties can 
still arise. With climate change, winter roads are opening for a shorter per-
iod, putting further stresses on the roads, as deliveries must be concen-
trated during that window. 

Cultivate the Seeds of Change in Public Policy 
and Programs 
One positive development in recent years has been the federal govern-
ment’s creation of multi-year funding programs that target the territories 
and clean energy transitions. Tis is helpful, as federal funding cycles, which 
work on a yearly cycle from April to March, are generally not well aligned 
with the realities of working in the North. Although programs to help re-
mote communities are welcome, their design needs to consider whether 
communities are being pitted against each other for funds. Consideration 
must also be given to where funds are really going – to shareholders out-
side of the territories and/or Canada? To a developer based in southern 
Canada? Or to the remote, territorial communities who are supposed to be 
the primary benefciaries? Asking and refecting upon these questions will 
be important as they highlight some of the tensions and trade-ofs that 
may occur as we pursue net-zero policies while not concurrently adhering 
to the nine sustainability principles noted in the Introduction. 

According to Michael Ross, a northern energy innovation researcher 
from Yukon University, particularly when referring to northern commun-
ities that rely heavily on diesel for their electricity needs, one must recog-
nize that “if you have been to one Northern community, you have been to 
one Northern community.”29 In other words, every community possesses its 
own unique geographies, histories, sociocultural practices, environmental 
and health areas, and aspirations. Government policies need to refect and 
recognize these contextual factors by allowing more fexibility and tailoring 
programs to the specifc needs of communities. Tis is another important 
point when thinking about ways in which actors seek to achieve net-zero 
goals. Addressing climate change is imperative and urgent – but pursuing 
net-zero above other concurrent sustainability goals will probably perpetu-
ate the colonial systems that are based on extracting resources for the sole 
beneft of the non-Indigenous and non-northern few. 
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FIGURE 7.1 
Largest sources of (human-caused) GHG emissions in the territories 
(approximate % of total) 

Source: Created by the authors. 

Tese themes serve as key frames for the chapter, which examines 
energy system change in the Canadian territories. We focus on electricity 
and heat transitions that are under way in remote communities, highlight-
ing the experiences of the Vuntut Gwitchin government in the Yukon com-
munity of Old Crow (or Teechik in Gwich’in); of the Behdzi Ahda” First 
Nation, or Dehlà Got’įne, in Colville Lake (Berah Gutone Tue” in North 
Slavey), Northwest Territories; and of the Nunavut hamlet of Gjoa Haven 
(Uqsuqtuuq in Inuktitut). 

We note that community heat and electricity are responsible for the lar-
gest share of GHG emissions in remote communities that rely heavily on 
diesel. However, even when taken together, they are not responsible for the 
greatest share of GHG emissions across the region. Transportation, mining, 
and other extractive industries such as oil and gas remain the most signif-
cant sources (Figure 7.1).30 

We focus on community-level transitions that are under way in remote 
Indigenous communities, as we believe these to be important from the per-
spectives of sustainability and decolonization. Perhaps most obvious are 
the environmental and socio-economic implications of diesel reliance and 
the fact that many communities are facing a more immediate need to 
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replace their aging diesel generation infrastructure. As of 2014, for example, 
seventeen of Nunavut’s twenty-fve diesel generators had reached the end 
of their designed service life.31 Tis situation presents an opportunity for 
an immediate reduction in emissions. However, though marginal eforts 
have been made to incorporate cleaner options such as the proposed solar/ 
battery/diesel system in Kugluktuk, Nunavut’s electricity utility, Qulliq 
Energy Corporation (QEC), is largely installing new diesel generators. Tus, 
the opportunity has been missed.32 Importantly, as most residents in re-
mote northern communities identify as Indigenous, many see a potential 
alignment of community-based clean energy projects and broader Indigen-
ous goals of self-determination, including economic self-sufciency. Te 
Canadian government has linked its support for energy system change 
in Indigenous communities to a broader commitment to achieve federal 
climate targets while advancing reconciliation with Indigenous Peoples. 
Finally, renewable energy options with low environmental footprints are 
often viewed as aligned with Indigenous values for stewardship of the land. 
Some options, such as using local biomass concurrently for local heating 
also aford opportunities to spend more time out on the land.33 

Heat and Electricity Provision: Decentralized Technologies 
As noted above, most communities in the territories remain largely de-
pendent on fossil fuels (primarily diesel but also propane and liquefed nat-
ural gas) for their electricity and heating needs (see Table 7.1 for a basic 
comparison). In Yukon and Northwest Territories, several communities, 
including the capitals Whitehorse and Yellowknife, are connected to terri-
torial grid systems that link a few population centres but are separated from 
the southern continental electricity and natural gas grids. Tese are pow-
ered predominantly by hydro-electricity and are supplemented with diesel 
and liquefed natural gas (LNG). However, diesel fuel is the main source of 
electricity generation in many more of-grid communities, with power de-
livered to residents and businesses via micro-grid systems.34 Tis is the case 
for only four settlements in Yukon, compared with twenty-three in North-
west Territories and all twenty-fve of Nunavut’s communities.35 Given this, 
Nunavut and Northwest Territories arguably face a greater overall electri-
city system transition challenge than Yukon. 

With respect to heating, dependence on fossil fuels is common across 
the territories. Whereas some buildings also use renewable heating con-
fgurations such as woodstoves, wood pellet boilers, and/or electricity, 
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TABLE 7.1 
Regional demographic and energy characteristics in northern Canada 

Region Community electricity profle Community heating profle 

YK 12 grid-connected communities (mainly 
renewable hydro, with diesel and LNG for 
backup/peaking) 

4 of-grid systems for fve communities 
(mainly diesel, with some solar integration) 

NWT Tere are 33 communities with 8 grid- 
connected systems (mainly renewable 
hydro, with diesel for backup/peaking) 

23 non-grid-connected systems (mainly 
diesel, with some LNG and solar integration) 

NU Tere are 25 of-grid communities with 
independent systems (mainly diesel, with  
a small share of behind-the-meter solar) 

Mainly fossil fuels, some 
renewable electric heating 
and biomass (cordwood 
and pellet boilers) 

Mainly fossil fuels, some 
renewable biomass (cord-
wood and pellet boilers) 

Mainly fossil fuels, with 
some waste heat diverted 
from community diesel 
generators delivered via 
district heating systems 

Sources: David Cherniak et al., “Report on the State of Alternative Energy in the Arctic” (paper presented to Polar 
Knowledge Canada, Carleton University, Ottawa, September 21, 2015), https://curve.carleton.ca/08515c6b-3b39 
-4c41-ad7b-2c6306cf0379; Dylan Hareema and Dave Lovekin, “Powershift in Remote Indigenous Communities,” 
2019, https://www.pembina.org/pub/indigenous-power-shift; Qulliq Energy Corporation, “Power in Nunavut,” 
2021, https://www.qec.nu.ca/power-nunavut; Government of Northwest Territories (GNWT), “2021–2022 Energy 
Initiatives Report,” 2022, https://www.inf.gov.nt.ca/en/services/energy/2021-2022-energy-initiatives-report; 
ATCO Electric Yukon, “About Us,” 2021, https://www.atcoelectricyukon.com/en-ca/about-us.html. 

household furnaces or commercial-scale heating confgurations often use 
heating oil or propane concurrently and/or as a backup in the event of sup-
ply or operating challenges using these alternative sources. 

Broadly speaking, energy infrastructure throughout the territories is de-
centralized, mainly due to geographic factors. Te area is sparsely inhabited 
and its communities, many of which are Indigenous,36 are largely dispersed 
and often isolated from one another as well as from the south. Many are 
accessible only through ice roads that are open for just a few months each 
year or via airplanes. Tere are no interties to connect the energy systems 
of the various territories or between them and the south, meaning that the 
entire region is disconnected from the larger North American electricity 
and natural gas distribution grids. 

As some northern communities have expressed a desire to reduce their 
dependence on diesel, there is a small but growing increase in the use of 

https://curve.carleton.ca/08515c6b-3b39-4c41-ad7b-2c6306cf0379
https://www.atcoelectricyukon.com/en-ca/about-us.html
https://www.inf.gov.nt.ca/en/services/energy/2021-2022-energy-initiatives-report
https://www.qec.nu.ca/power-nunavut
https://www.pembina.org/pub/indigenous-power-shift
https://curve.carleton.ca/08515c6b-3b39-4c41-ad7b-2c6306cf0379
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electricity generation from other sources. Tere has been some interest in 
small-scale hydro power and in wind energy, but a solar photovoltaic sys-
tem has been the favoured alternative,37 as it is generally easier to construct 
and operate. However, as remote communities work to achieve higher 
penetration of renewable energy into their isolated micro-grids, the chal-
lenges of integrating wind and other technologies for renewable generation 
during the winter months, when the electrical load is highest, must be 
addressed. 

Nevertheless, alternatives to fossil fuels for heating and electricity are 
subject to some technical limitations in the far north. Reliability issues 
can arise where there is high penetration of renewables on diesel powered 
grids.38 Heat pumps generally cannot cope with frigid temperatures.39 

Where winters are long and summers are short, solar is limited; and, unless 
one adds a de-icing system, the blades of wind turbines can ice up in ex-
treme cold. Te costs of moving materials, equipment, and personnel, often 
from the south (if required), can drain the available budget. 

A further factor has been the infuence of extractive industries in shaping 
northern energy systems. In Yukon and Northwest Territories in particu-
lar, the electricity systems were created in large part to power the burgeon-
ing mining industries. A similar dynamic is apparent today, as the prospect 
of royalties from mining development continues to infuence energy deci-
sion making, including how territorial and federal funding for energy sys-
tem change is allocated. Large-scale electricity infrastructure projects in 
development in Northwest Territories and Nunavut highlight the potential 
for resource development alongside community-level economic develop-
ment options.40 

One low-carbon electricity option being explored by the federal gov-
ernment, with interest from the Northwest Territories Ministry of Infra-
structure, QEC in Nunavut, and the mining sector, is the deployment of 
small modular nuclear reactors in remote communities and mining sites.41 

Te potential advantage of small reactors is that they may be able to pro-
vide scalable capacity from 1 to 300 megawatts. Tey would be constructed 
at a central facility and delivered on-site.42 

In October 2018, a technology working group consisting of members 
from Natural Resources Canada, alongside a number of electricity utilities 
and industry groups, developed a small modular reactor roadmap for Can-
ada. It emphasizes a desire to deploy the technology in some remote of-grid 
communities, to serve as case studies. At the same time, it acknowledges the 
advantages of deploying small reactors at existing nuclear sites, such as 
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Chalk River in Ontario, which already possess the necessary infrastructure 
and have experience with nuclear programs. 

Te extent to which northerners, especially Indigenous groups in remote 
communities, were included in the development of the roadmap is unclear, 
even though the document itself notes the importance of local involvement 
in the siting and licensing of nuclear projects. It does highlight the need for 
further engagement and knowledge sharing with Indigenous governments 
and communities.43 A notable omission from the roadmap is any mention of 
the historical legacy of uranium extraction in the North, such as in and 
around Great Bear Lake. At the Port Radium mine on the shores of the lake, 
Dene labourers transported sacks of uranium destined for the Manhattan 
Project, unaware that they were handling radioactive material. Subsequent 
impacts included immense and multigenerational health and psychological 
repercussions, such as cancers, depression, and addiction.44

 Energy Governance, Policies, and Programs 
Although the distribution of energy technologies in the territories tends to 
be more decentralized than southern Canada, decision making, as well as 
the ownership and operation of infrastructure, remains concentrated in the 
hands of a few key players. Centralization of ownership and operation is 
more evident in the electricity sector compared with space heating, which 
for many parts of the territories is provided through wood and/or fossil 
fuels (although electric heating is growing in Yukon). As in the provinces, 
heat and electricity services are ultimately the responsibility of the territor-
ies. Arm’s-length Crown corporations, Yukon Energy Corporation, 
Northwest Territories Power Corporation and Qulliq Energy Corporation 
(QEC) are the main providers of electricity in their respective corners of the 
North, owning the majority of electrical infrastructure.45 In Yukon and 
Northwest Territories, these publicly owned utilities share some of the mar-
ket with private utilities.46 Te latter are generally accountable to sharehold-
ers who do not live in the North. Electricity markets in the territories have 
only recently been opened up to allow for additional market entrants such 
as independent power producers. 

Control over heat provision is less centralized than electricity provision 
as households and businesses tend to have their own heating systems. 
However, the territorial governments (particularly in Northwest Territories 
and Nunavut) play a key role as distributor of heating fuel to many com-
munities.47 Some progress has been made in reducing diesel-based heating 
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in public buildings. For example, the Government of Northwest Territories 
(GNWT) has deployed commercial-scale wood pellet boilers in a number of 
new buildings.48 QEC has worked to improve the fuel efciency of its diesel 
generators, installing district heating systems that divert thermal waste heat 
from electricity generation to heat public buildings in a number of com-
munities. Eforts to reduce diesel-based heating have largely been spear-
headed by the territorial governments or utilities, except for some 
community energy-efciency initiatives such as those of the Arctic Energy 
Alliance (AEA), a non-proft organization based in Northwest Territories, 
and community biomass projects in early stages in Yukon. 

Te federal government plays an important part in providing fnancial, 
technical, and social support, along with high-level policy signals and polit-
ical attention, to the issue of transitioning remote communities from fossil 
fuels to sustainable energy alternatives. Over the years, federal policies have 
helped to build up northern communities’ capacities around renewables as 
viable energy options.49 In Indigenous communities, these policies com-
monly concentrate on promoting the increased use of renewable energy, 
improving energy efciency, enhancing sustainability, and working toward 
reconciliation – providing leadership for other governments to follow. For 
instance, Ottawa has been providing funding for renewable energy and 
energy-efciency eforts directly to remote communities, many of which 
are Indigenous, acknowledging that Indigenous Peoples want more im-
mediate involvement in and/or control of energy planning and projects, in-
spiring other governments, such as the GNWT, to recognize this important 
goal.50 Allocating funding directly to communities can potentially catalyze 
Indigenous Peoples’ aspirations toward self-determination. On the other 
hand, without adequate support this can also place more burdens on com-
munities to shoulder risks and come up with solutions. 

Since the election of the federal Liberals in 2015 (albeit with minority 
representation as of 2019 and again in 2021), Ottawa has raised its climate 
ambitions and renewed its eforts toward reconciliation. Under the Paris 
Agreement, it committed to reducing economy-wide GHG emissions by 
40–45 percent below 2005 levels by 2030 and to reaching net-zero by 2050. 
Ottawa has highlighted reducing GHG emissions in remote communities as 
a key element of its climate change framework and reconciliation.51 Tis 
shift has led to the high-level federal policy goal of eliminating the depend-
ency of remote communities on diesel for heat and electricity, though with-
out regional emissions reductions targets or a clear time frame.52 Even so, 
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millions of dollars in federal funding for green infrastructure projects and 
other initiatives aimed at diesel reduction have been made available through 
programs administered by several departments. Key programs have in-
cluded the Northern Responsible Energy Approach for Community Heat 
and Electricity, administered through Crown-Indigenous Relations and 
Northern Afairs Canada, and Natural Resources Canada’s Indigenous Of-
Diesel Initiative, among others.53 

Despite the advent of COVID-19, these federal eforts show no signs of 
slowing down. In December 2020, Ottawa committed to spending an addi-
tional $300 million over the next fve years to support the transition to re-
newable energy in diesel-dependent remote communities.54 Without such 
funding, renewable energy would not be economically viable. Indigenous-
led projects that do not require outside investment, and that involve eforts 
at capacity building and management over the long term, have the potential 
to become local economic drivers. Tis is particularly important in areas 
where opportunities for economic development are limited. 

Looking more closely at climate and energy goals and associated policy 
changes in the territories, along with community action, we assess the ex-
tent to which they are translating to energy system changes at the commun-
ity level. To better explore these changes, we turn to the experiences of 
three Indigenous governments and communities that rely heavily on diesel 
for electricity and heating: the Vuntut Gwitchin government at Old Crow, 
the Behdzi Ahda” First Nation at Colville Lake, and Gjoa Haven. 

Yukon 
Of the three territories, the current policy direction in Yukon is arguably the 
most closely aligned with both federal and local climate and energy object-
ives. In September 2020, the Liberal government of Yukon (elected in 2016 
and re-elected with a minority government in 2021) released “Our Clean 
Future,” an energy and climate change strategy covering the period to 2030. 
Developed through a three-year partnership with Yukon First Nations, trans-
boundary Indigenous groups, and Yukon municipalities, it set economy-
wide GHG emissions reductions targets of 30 percent below 2010 levels 
by 2030. It also included more specifc targets, such as increasing the share 
of renewable heating in the territory to 50 percent and reducing diesel use 
for electricity in of-grid communities by 30 percent. In addition, through 
a confdence and supply agreement with the territorial New Democratic 
Party, the Yukon government committed to further reduce GHG emissions 
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by 45 percent by 2030. It convened a Yukon Climate Leadership Council to 
advise on ways in which to achieve this more ambitious goal.55 Te plan 
emphasizes that investments in renewables such as wind, solar, and biomass 
will be key to reducing the GHG footprint of electricity and heating in the 
territory.56 

To implement the plan, the government highlighted the importance of 
partnerships with Ottawa, municipalities, and Indigenous communities and 
governments. Although it will allocate $500 million toward implementing 
“Our Clean Future” over the next ten years, it acknowledges that success 
will depend on accessing federal funding.57 Ottawa’s 2021 budget did allo-
cate $25 million to the Yukon government to help meet climate change pri-
orities, earmarked for rural, remote, and/or Indigenous community energy 
projects.58 Te emphasis on community partnerships is in step with local 
climate advocacy. Te Vuntut Gwitchin First Nation was, for example, the 
frst group or community in Yukon to declare a climate emergency.59 It was 
followed by other groups and communities, as well as the Yukon govern-
ment and the Council of Yukon First Nations.60 Public concerns regarding 
climate change, proximity to homes, and cost impelled Yukon Energy 
Corporation to scrap its plans to build a 20 megawatt power plant near the 
territorial capital.61 

Te Yukon government has also worked to remove regulatory roadblocks 
to renewable electricity projects in communities, including in diesel-
dependent remote communities (discussed below). Trough its micro-
generation policy, Yukon allows for systems up to 50 kilowatts (kWs) to be 
connected to the grid for operators to sell electricity to the grid at a com-
petitive rate, in addition to ofering even higher rates in communities with 
diesel micro-grid systems.62 In 2019, Yukon amended its independent power 
producer policy to improve the business case for renewable energy projects 
and to encourage uptake by Indigenous communities. In addition to requir-
ing that at least 50 percent of projects have a minimum level of Indigen-
ous ownership, the policy ofers power purchase agreement rates of 10 to 20 
percent higher than the marginal cost of diesel, making an attractive busi-
ness case for renewable energy projects to be competitive with diesel gener-
ation. Tese rates come close to refecting the full avoided cost of diesel, 
including the cost of fuel storage.63 Yukon’s independent power producer 
policy appears to have achieved some initial success, with several commun-
ity-led electricity generation projects already in development. Yukon is also 
proposing new legislation around potential geothermal development.64 
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TEXT BOX 7.1 
VUNTUT GWITCHIN FIRST NATION: A LONG-TERM VISION 

[With input from Brandon Kyikavichik and Erika Tizya-Tramm,  
Stewardship and Sustainability, Vuntut Gwitchin First Nation] 

Te Old Crow Solar Project shows what the Vuntut Gwitchin First 
Nation and other remote Northern Indigenous communities can 
accomplish. We are exercising our pre-existing rights of self-
determination and becoming involved in our community energy 
systems. Replacing diesel generation with renewable energy reduces 
our dependence on fossil fuels, and in this way we are building a 
more sustainable future for our children and future generations,  
as is the keystone of our way of being and knowing. 

– DANA TIZYA-TRAMM, FORMER CHIEF, VUNTUT GWITCHIN 
FIRST NATION 

Old Crow, or Teechik, is a small fly-in, fly-out community of about 250 
Vuntut Gwitchin, located almost 130 kilometres above the Arctic Circle on 
the banks of the Porcupine River. It is the only community in north Yukon, 
and because of its remote location is not connected to the territorial road 
system or power grid. It relies on diesel, all of which must be flown in, to 
meet much of its electricity and heating needs. Used as a fish camp for 
millennia, the community was named after Chief Deetru’ K’avihdik – May 
The Raven Walk With Me.65 It is home to the Vuntut Gwitchin First Nation. It 

Northwest Territories 
In Northwest Territories, energy planning has occurred at both the territor-
ial and community levels. However, the policy framework is less cohesive 
than in Yukon. In 2012, 2014, and 2018, the GNWT organized a number of 
public sessions known as charettes that focused on energy and/or climate 
change.70 Teir purpose was to gain input and feedback from various stake-
holders in the development of energy plans, priorities, and policy.71 

Arctic Energy Alliance (AEA), a non-proft funded by the GNWT and 
launched in 1997, has played a key role in advancing sustainable energy 
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became a legally self-governing nation during the 1990s, with the signing of 
the Vuntut Gwitchin First Nation Final and Self-Government Agreements in 
1993, which came into effect in 1995.66 

Because the territory of the Vuntut Gwitchin is particularly subject to 
the negative impacts of climate change, they see it as a clear and present 
danger. In the Yeendoo Diinehdoo Ji’heezrit Nits’oo Ts’o’ Nan He’aa Dec-
laration of May 2019, the Vuntut Gwitchin declared climate change “a state 
of emergency for our lands, waters, animals and peoples.”67 Reducing diesel 
fuel reliance in Old Crow is a viable opportunity for the Vuntut Gwitchin to 
contribute to reducing GHG emissions. 

Sree Vyàa, the Old Crow Solar Project, is a challenging and innovative 
enterprise that sets a new standard for community-owned projects in the 
North. An initiative of the Vuntut Gwitchin government and empowered 
by the vision of its young leadership, the 940 kW DC/480 kW AC solar 
photovoltaic facility, which is owned by the first nation, connects to the 
local diesel micro-grid and battery energy storage system (owned by ATCO 
Electric Yukon, the local utility). Sree Vyàa is fully operational and is ex-
pected to displace approximately 680 tonnes of greenhouse gases each 
year that would come from the combustion and transport of diesel fuel.68 

The Vuntut Gwitchin government and ATCO signed an electricity pur-
chase agreement that establishes a price for electricity based on the dis-
placement of diesel fuel and the operation and maintenance saving incurred 
by the utility. The project is expected to generate revenues of $10.5 million 
over its twenty-five-year lifespan, money that will stay in the community.69 

Sree Vyàa, the Old Crow Solar Project, was fully commissioned in Au-
gust 2021. 

awareness and options for communities via various programs. AEA sup-
ported the development of a number of community energy plans in the 
2010s. If communities were to access federal gas tax funding, they were 
required to undertake such a plan.72 Although there are renewed eforts 
to update these plans,73 some lament that the earlier ones lacked funds for 
implementation. Encouragingly, recent eforts by AEA include those to up-
date plans for three communities and to implement some actions identifed 
in them – although there is uncertainty around long-term funding.74 
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Prior to the adoption of the 2030 Energy Strategy, which included a range 
of emissions reduction solutions, the GNWT had seen its technology-
specifc solar and biomass strategies, which helped to increase capacity in 
both areas. Te solar strategy, which covered a fve-year period from 2012 to 
2017, spurred the implementation of a net-metering policy in 2014.75 Tis 
incentivized deployment but was not without criticism. Rules that place a 
maximum cap on renewable generation for each community based on 
community average load and that set the size of systems at 15 kW have lim-
ited uptake.76 In 2019, solar photovoltaic systems in total generated less 
than 1 percent of electricity in the territory.77 

Recent eforts, however, may signal more concerted support for energy 
transitions, such as its 2023 review exercise involving various forms of public 
engagement for their territorial Climate Change Strategy Framework and 
2030 Energy Strategy.78 For instance, the GNWT supported a study done by 
CIMA+ regarding renewable energy penetration, suggesting that remote 
of-grid communities in the territory could probably support 45 percent 
total of intermittent renewable energy into their electricity grids without 
compromising grid stability, although electricity rates were likely to in-
crease.79 As another example, the GNWT ofers rebates to the purchasers of 
electric vehicles and/or hybrid plug-in vehicles in hydro-based electricity 
communities and has plans to build more charging stations. Some political 
leaders have expressed interest in extending the rebates to electric bikes 
and snowmobiles – pointing to Yukon, where these rebates have been in 
place since 2020.80 Recently, the GNWT has also supported the installation 
of charging stations at various locations such as multi-unit residential build-
ings and workplaces, an initiative that includes the provision of up to $5,000 
for a level-two charger and up to $75,000 for a level-three charger.81 

Unlike in Yukon, the GNWT has shown little interest in supporting 
further solar or other renewable electricity generation development by 
Indigenous groups and/or communities. Tough independent power pro-
ducer (IPP) projects are possible, the GNWT has no publicly transparent 
IPP policy and therefore no established rate for power generated from 
independent producers. Given this, IPPs must negotiate power purchase 
agreements on a case-by-case basis, and community energy actors have 
often been deterred by rates that are too low for their projects to make 
economic sense.82 In other cases, they fnd themselves in bidding wars with 
the territory’s own energy company, Northwest Territories Power Corpor-
ation.83 Even so, as noted above, there are indications that the GNWT is 
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providing more comprehensive support for energy system change through 
its Energy Strategy 2030 and its annual energy initiatives reports, which 
track progress.84 However, communities looking to develop renewable 
energy projects have often encountered an unsupportive policy and regula-
tory environment at the territorial level and may require substantial gov-
ernment funding to move the projects ahead. Te GNWT “2021–2022 
Energy Initiatives Report” highlights a 1 megawatt solar IPP project under 
development in Inuvik.85 Led by Indigenous-owned Nihtat Energy, it is the 
recipient of over $5.5 million in federal funding through programming at 
Natural Resources Canada.86 

On the other hand, the territory has seen signifcant success in the de-
ployment of biomass technologies for heating. During the last decade, the 
GNWT has installed commercial-scale pellet boilers in public buildings 
throughout the territory, such as schools and hospitals. Recently, this in-
cluded a biomass fuelled district heating system for a public housing de-
velopment.87 Tough the pellet boiler program is largely a GNWT initiative, 
the AEA has been working with communities to improve the efciency of 
household heating, including through biomass boilers and woodstoves.88 

When its solar strategy expired in 2017, the GNWT released its 2030 
Energy Strategy, which set several targets for the end of the decade. Tese 
included a 15 percent reduction in diesel generation in of-grid commun-
ities and increasing the share of renewable heat in the territory to 40 per-
cent.89 Notably, the centrepiece of the strategy is to expand the existing 
hydro-electric generation and transmission infrastructure. Tis would in-
clude the expansion of the Taltson facility and a connection between the 
North and South Slave hydro-electric grids as well as providing electricity 
through the territory’s “Slave Geological Province,” a mineral rich area 
where the GNWT is actively seeking to attract investment from mining 
companies. Tis megaproject, which would depend on billions in federal 
funding, has generated opposition.90 

Te eforts to provide low-carbon electricity in such a sparsely popu-
lated area seem inconsistent with reconciliation eforts. Many Indigenous 
communities in and around the Mackenzie Valley continue to face signif-
cant infrastructure issues, including the absence of all-season roads, which 
means that air travel is the dominant mode of transportation between com-
munities. Other concerns include the possibility that resources directed 
at the Taltson project will siphon of much-needed funding from ongoing 
eforts to advance sustainable energy transitions in communities.91 
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TEXT BOX 7.2 
COLVILLE LAKE: A FRONTRUNNER 

Don’t talk; go do it. 
– WISDOM  FROM  A  LATE  TS’OGÁ  GOT’ĮNE  ELDER  

Lying about fifty kilometres north of the Arctic Circle, Colville Lake, or Berah 
Gutone Tue” (meaning “the last found lake”), is a traditional hunting and 
trapping Dehlà Got’įne Dene community of about 160 people. In North 
Slavey, Dehlà Got’įne means the “people at the edge of the land” – the land 
being Dene land. These are the Tagé, Ts’ogá, Duta, and Táhshı̨ ne Got’įne, 
which make up the representative government. 

Although the Dene have populated this area for thousands of years, they 
founded a permanent settlement only during the early 1960s, wishing to 
establish a community that espoused their traditional values and ways of 
life. Colville Lake, or Colville, was one of the last communities in the Canadian 
western Arctic to receive electricity (in the early 1990s). It is mainly access-
ible by plane, though a winter road links it to Fort Good Hope and beyond 
during a few months of the year. 

Colville is also a part of the Sahtú Dene and Metis Comprehensive Land 
Claims Agreement of 1993, which provided more clarity of federal, territor-
ial, and Indigenous rights and obligations with respect to land, water, nat-
ural resources (such as oil and gas), environmental management, economic 
development, and other issues. The agreement also set the stage for its 
seven Sahtú signatories to enter into self-government negotiations with 
the Crown. The Dehlà Got’įne Self-Government Negotiations Team is 
working through members of the Behdzi Ahda” First Nation and the Ayoni 
Keh Land Corporation on the self-government agreement process.92 The 

Nunavut 
Nunavut has no high-level climate and/or energy strategy that can be com-
pared to those of Yukon or Northwest Territories. Its Ikummatiit Energy 
Strategy, dating from 2007 and running to 2020, is now outmoded. More of 
an aspirational guiding document than an actual strategy, “Ikummatiit” 
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Behdzi Ahda” First Nation also serves as the main local government in Col-
ville Lake. 

The community has a strong commitment to maintaining its cultural val-
ues and ways of life, such as being on the land. It also draws on the latest 
technological advancements if it feels that they will be of benefit. Its funda-
mental tenets are to increase self-reliance and reduce dependency. Known 
for getting things done, Colville Lake is proud of its independence and has 
no wish to rely on others. Its leaders know that the oil and gas industry has 
breathed life into their community by providing economic opportunities, 
thus increasing its ability to do things on its own. At the same time, they 
know that the land is an integral part of their Dene identity, so they strive to 
apply this philosophy in all their actions.93 

For this reason, when the diesel electricity generator system needed to 
be replaced, the leadership responded to elders’ concerns regarding air and 
noise pollution, helping the territorial power corporation to obtain the ne-
cessary funds from Ottawa. The new system was the first in the world to run 
from multiple sources: solar (about 137 kW), battery (200 kW), which were 
also experimental at the time, and diesel (2 × 100 kW and 1 × 150 kW). The 
system, which includes controls that integrate the power sources, was built 
outside of town in two phases and has been in operation since 2016. 

From April 2017 to March 2018, 20 percent of Colville’s electricity de-
mand was provided by solar and battery. Over 38,000 litres of diesel fuel 
were displaced, with the diesel generators operating 27 percent less than in 
a conventional diesel plant.94 The power outages that were a regular occur-
rence before the advent of the new system were significantly reduced. In 
such an extreme environment, outages can be a major concern, even when 
planned, as temperatures sometimes drop to –40 degrees Celsius.95 This is 
one reason why everyone in Colville has a wood-burning stove. When the 
power goes out, the furnace shuts down.96 

aimed to reduce diesel dependence and GHG emissions. It was largely un-
successful, possibly because it lacked concrete emissions reductions or re-
newable energy targets.97 A new energy strategy is under development but 
has yet to be released. 
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When the strategy is completed and made publicly available, it will 
complement the 2019 National Inuit Strategy which was published by Inuit 
Tapiriit Kanatami (ITK), a political body representing all Inuit in Canada. A 
holistic strategy, it includes a plan for climate change mitigation, among 
other priority areas such as food security and climate change adaptation. Te 
strategy focuses on increasing Inuit involvement in energy initiatives such 
as renewable generation projects and energy efciency. Although it also 
lacks concrete objectives, it emphasizes that Inuit-led energy is an oppor-
tunity to achieve community energy independence and self-sufciency.98 

For the past several years, federal funding initiatives have ofered the po-
tential to jumpstart community energy transitions in Nunavut, and though 
the uptake has been rather slow, this is not necessarily due to a lack of com-
munity interest. For instance, in October 2022, Nunavut Nukkiksautiit 
Corporation, Nunavut’s frst one hundred percent Inuit-owned renewable 
energy developer, hosted a workshop whose purpose was to gather the 
views of local residents regarding the potential for renewable energy de-
velopment in and around Iqaluit.99 Getting any project built and into oper-
ation is extremely challenging in Nunavut, perhaps even more so than in 
the other territories. Unlike Yukon and Northwest Territories, Nunavut has 
no highways, which means that all building materials and personnel en-
tering the territory must be brought in by air or sea. Tis geographic isola-
tion has implications for every phase of renewable energy or energy-
efciency projects. Shipping and personnel costs often exceed the cost of 
the equipment. Even the costs of feasibility studies are infated, as southern 
consultants are often hired. Te window for shipping is only a few months, 
requiring long planning horizons and further increasing costs.100 To give a 
sense of the costs that northerners face, a federal government program 
that ofers $7,000 in home retrofts rebates will amount to $70 in much of 
Nunavut. Federal funds are helpful, but they do not fully take northern re-
alities into account. 

However, many in Nunavut feel that the territorial government is the 
biggest obstacle for communities who wish to develop sustainable energy 
projects, and in the case of electricity, QEC. In addition to logistical chal-
lenges and the high costs of doing business, independent power producers 
(IPPs) must deal with an uninviting regulatory environment. Only in the 
last few years have the government and QEC opened up the electricity 
market to other participants, such as through a net-metering program for 
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residential and municipal electricity users.101 However, even that policy in-
cludes limitations such as a project capacity cap of 10 kW and a maximum 
of one project “per account,” both of which have discouraged uptake.102 

Ultimately, the rates provided are simply too low. In the far north, solar can 
be used only during a small portion of the year. For example, solar panels in 
Gjoa Haven made two dollars over a year and a half. 

In March 2021, QEC launched a commercial and institutional IPP pol-
icy, which now allows government departments, hamlets, and businesses 
to generate and sell power to the utility. However, the policy allows only for 
projects that are located on business premises and has been critiqued for 
ofering low power purchase rates, at 24.76 cents per kilowatt hour. Tat 
said, QEC is developing a more comprehensive IPP policy that is “de-
signed for community-scale power projects and is being tailored for local 
ownership, Inuit participation, and economic development.”103 Without 
federal funding, any such project would cost millions of dollars. Tis is not a 
realistic prospect for a small, remote community.104 Tat said, QEC is devel-
oping a more comprehensive IPP policy that is “designed for community-
scale power projects and is being tailored for local ownership, Inuit par-
ticipation, and economic development.” Whether it will be efective in 
spurring community electricity projects remains to be seen. In April 2021, 
the federal government announced $7.6 million for community-led clean 
energy projects in Nunavut including, through support for community 
energy plans, an engineering design study for a hybrid diesel, solar, and 
battery system in Arviat and a high-penetration wind turbine and battery 
system in Sanikiluaq.105 

Aside from energy-efciency initiatives, independent renewable energy 
heat or electricity generation projects are virtually non-existent in Nunavut. 
Some are in the works, including upgrading diesel-based systems to be able 
to integrate renewables in the future.106 Te one major exception at a large 
scale is the proposed Inuit-led Kivalliq Hydro-Fibre link. Tis is a 1,200 kilo-
metre, 150 megawatt transmission line that will link several communities on 
the northwestern shore of Hudson Bay and Baker Lake farther inland with 
Manitoba’s electricity grid. Te project would also install high-speed fbre 
optic cable, allowing for broadband internet for these communities.107 It 
seems generally to be well received, although some concerns have been raised 
about its proposed route, which will cross the calving grounds and spring 
migratory corridors of the Beverly and Qamanirjuaq caribou herds.108 
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TEXT BOX 7.3 
GJOA HAVEN: INUIT VALUES 

Tere are no colours in life. Work with all races of colours, work as a 
team and we will be successful in life. Only if we work together as a 
team the world we live in will be a better place. 

– WISDOM FROM ANNIE TALIGGAQ ARQVIQ 

The only community on King William Island, Gjoa Haven was christened by 
the Norwegian explorer Roald Amundsen, who spent two years there in 
about 1903. He named it after his ship, the Gjøa. Its Inuktitut name is 
Uqsuqtuuq / ᐅᖅᓱᖅᑑᖅ (meaning “place of plenty blubber,” referring to the 
abundance of sea mammals in the area). It is the closest settlement to the 
wrecks of HMS Terror and HMS Erebus, remnants of John Franklin’s ill-fated 
expedition of 1845. Located in 2014 and 2016 only after researchers acted 
on oral traditions of the Inuit, they are expected to be a source for tourism 
despite the impact of the COVID-19 pandemic. Gjoa Haven hopes to de-
velop a trail to the wrecks and to install several “emergency stations” along 
the way, which could be powered by sustainable energy technologies such 
as solar power. The hamlet’s population is over 1,400 (95 percent Inuit) and 

Opportunities to Transform or Perpetuate Energy Systems? 
Tere are several mechanisms with the potential to advance or stall the trans-
formation of sustainable energy systems in the North. Tese are discussed in 
the following section, along with some specifc policy recommendations. 

Energy Policy and Regulatory Reform 
A key area to consider is the policy and regulatory environment, particu-
larly as it pertains to energy. Our co-author David Codzi highlights the 
need for systemic change in government institutions, noting that “the rela-
tionship between [settler and Indigenous] governments might be good, but 
the bureaucratic policies always get in the way.”113 Te federal government 
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it is in the Kitikmeot region of Nunavut. In 1927, the Hudson’s Bay Company 
established an outpost at Gjoa Haven and more Inuit settled there during 
the 1960s, though people still live out on the land for a month or two in the 
summer.109 

On the whole, Gjoa Haven viewed sustainable energy mainly as an in-
strument to reduce its costs. When it invested $20,000 in switching to LED 
lighting, its monthly lighting bill was halved from $6,000 to $3,000, with the 
result that it was soon able to pay back its investment. The community is 
generally supportive of pursuing sustainable energy projects, but its big-
gest concern is cost, as it is cash-strapped and everything is expensive.110 

Energy planning is a very new concept for Gjoa Haven. The government 
says it is working on a plan, but funding is not forthcoming. Funding is 
available for emergency repairs but not for energy-efficiency initiatives 
such as providing rebates to homeowners who undertake retrofits.111 

Living in an extremely cold, harsh environment, some Inuit initially antici-
pated that a warming climate would be accompanied by certain benefits. 
Warmer temperatures, it was thought, could reduce their need for heating 
oil and bring down the high cost of living. However, as time passed and the 
northern environment experienced unprecedented damage, they became 
increasingly concerned. As they watched the permafrost melt, releasing its 
stored GHGs, and saw fish die in lakes whose waters had become too warm 
to retain adequate oxygen, they learned a hard lesson about the true nature 
of climate change.112 

has played a catalyzing role in terms of spurring sustainability transitions in 
the North (and particularly for rural and remote communities). However, 
this brings with it the potential for political fragility – What happens if 
Ottawa turns of the tap? Tis speaks to the important balancing role of 
governments in fostering activities and investment while not making com-
munities and investors so dependent on them that interest collapses when 
the government funds stop. Nevertheless, studies examining system-wide 
changes, including in energy transitions, reveal that governments play pivotal 
roles in fostering technological development and deployment.114 Remote 
diesel-dependent communities for example, were initially electrifed with 
the support of government funding. Te desire of northern communities to 
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TABLE 7.2 
Energy policy regimes on electricity and heating 

Key policies and programs supporting 
Region Documents Current guiding targets community energy transition 

YK Our Clean Future (2020) 

NWT 2030 Energy Strategy (2018) 

AEA Community Energy Plans 
(ongoing) 

Solar Strategy (2013) 

NWT Biomass Energy Strategy 
(2010) 

NU Ikummatiit: Nunavut Energy 
Strategy (2007–20) 

ITK National Climate Strategy 
(2019) 

30% diesel reduction in of -grid communities 
through community-based renewable energy 
projects 

40% renewable heat by 2030 

Reduce GHG emissions from electricity 
generation by 25% in of -grid communities 

40% renewable heat by 2030 

Increase building energy efciency by 15% 
from 2016 levels by 2030 

No clear targets 

ITK aspires for “community energy 
independence” 

IPP policy (2015, 2019 amendments) 

Micro-generation policy (up to 50 kW) 

Yukon Energy suite of energy-efciency 
programs 

IPP permitted but no documented policy 

Net-metering policy (2014) 

AEA Community Woodstove Program 
(ongoing) 

AEA suite of energy-efciency programs 

Net-metering policy (2014) 

Commercial and institutional IPP policy 
(2021) 
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take a more active role, through partnerships and developing skills in busi-
ness, has also been voiced in areas such as infrastructure. Te 2019 Arctic 
and Northern Policy Framework, co-developed by northerners and the fed-
eral government, is an example of such engagement.115 

Major changes are also required because energy policy lacks coherency, a 
fact that is revealed in its fragmented focus and habit of placating incum-
bents, both of which have prompted Ottawa to do many things for many 
diferent stakeholders at the same time. Adopting what innovation policy 
sometimes refers to as the “spreading peanut butter too thin” approach,116 

it ofers a little bit of help in lots of diferent areas. Its commitment to meet-
ing climate objectives, as well as reconciliation, is called into question when 
the aspirations of some Indigenous Peoples diverge from its priorities. Tran-
sitioning energy systems will require many diferent energy sources, but 
providing support for all kinds of options, such as fossil fuels efciency, 
small modular reactors, and large-scale hydro alongside small-scale renew-
ables, sends incoherent policy signals to territorial community members, 
investors, policy-makers, and practitioners. In Yukon, some progress has 
been made with policies that accurately refect the true cost. Tese policies 
attempt to better account for risks and to capture the benefts of alterna-
tives. Tis, in turn, can incentivize investment in alternatives to diesel, such 
as renewables. 

In connection with sustainability and community aspirations for self-
reliance, there is often a lack of alignment between community-level de-
sires and those of territorial and federal governments. Policy disconnections 
also occur when a federal government is supportive of sustainable energy 
options at the community level, whereas a territorial government can be 
lukewarm about the idea or must struggle to keep up. 

Sustainability Goals and Self-Determination 
An important step in decolonizing energy is to align sustainability goals 
with community aspirations for self-determination. Tis is particularly im-
portant for northern, remote, Indigenous communities, where economic 
opportunities tend to be limited. Tere is also a growing desire by many In-
digenous Peoples to revitalize and maintain cultural practices, aligned with 
commitments to reconciliation. It is important that in their eforts to meet 
2030 and 2050 climate objectives, federal and territorial policy-makers 
must not squander the opportunity for energy system transitions to gener-
ate economic development and must also be attuned to sociocultural prior-
ities in the North. 
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One option is for governments to invest in concurrent priorities identifed 
by northerners. Communities and governments are dealing with competing 
priorities, such as addressing the implications of COVID-19, housing, edu-
cation, and infrastructure. Pursuing sustainable energy alongside other in-
itiatives can provide co-benefts to communities. Sree Vyàa, the Old Crow 
Solar Project, for example, is an income generator. In hopes of increasing 
its food security, Colville Lake is currently examining the feasibility of build-
ing a greenhouse that uses suitable renewable energy options.117 Gjoa Haven 
is working with Parks Canada to assess the possibility of using solar photo-
voltaic energy to light and heat emergency shelters along the trail to the 
Franklin shipwrecks to foster tourism. Fishers in Gjoa Haven are looking at 
wind energy to power community freezers. At a larger scale, the Kivalliq 
fbre optic and electricity transmission project serves as an example where 
reliable internet service is moving forward in tandem with clean electricity. 

Another goal identifed by northerners is to build resiliency through 
shortening supply chains. Incentives to use local resources, such as gravel 
and wood, are needed in policies and programs regarding the North. Tis 
could integrate sustainability goals with visions for communities and the 
surrounding area to generate local socio-economic opportunities. You can 
build in both your community and that of your next-door neighbour.

 Community Energy Plans and Integrated Community  
Sustainability Plans 
One way to operationalize the integration of community planning is by 
making energy a subset of integrated community sustainability plans. Doing 
so allows energy and other issues such as housing, education, and health 
and well-being to be addressed simultaneously. Tis speaks to the need to 
transform energy planning processes to becoming community energy plan-
ning and action processes. Te involvement of community members, in-
cluding youth, must be integral to these processes. It will also be important 
to allocate resources for implementation at the outset, while acknowledging 
that priorities can change. At a more macro level, energy planning processes 
at the territorial and/or regional level could fulfll their potential through 
more co-drafting with community members to better refect the needs and 
aspirations of northerners. 

An alternative approach would suggest starting with a goal, such as how 
to increase wind power in the North, and then generating options that are 
amenable to that particular context. Given the logistical, shipping, person-
nel, and harsh climate challenges involved in doing projects in the North, a 
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focus on how to diminish the size of wind turbines, thus making them easier 
to transport and assemble, but allowing for having more of them to generate 
the required power could make sense. With modular equipment, you can 
build what you need and allow for expansions if required. Tis approach has 
less of an energy footprint than larger energy projects, which are often fa-
voured in conventional economics, and is linked to the concept of a circular 
economy, which seeks to save resources, reduce waste, and create oppor-
tunities for jobs and services. Often called the “right–left” approach to in-
novation, it is similar to that of Advanced Research Projects Agency-Energy, 
which starts with a problem and innovates around it.118 

Transformative Change in Public Authorities 
A fundamental message is the need for systemic changes to realize energy 
transitions, including more active roles for public authorities and altering 
the relationships between communities and utilities. For instance, though 
around 75 percent of QEC employees are Inuit, it is often the 25 percent of 
non-Inuit employees who make the decisions, despite the fact that 85 per-
cent of Nunavut’s population is Inuit. Tat being said, there are examples 
where progress is being made regarding community and utility relation-
ships. Te Electricity Purchase Agreement reached between the Vuntut 
Gwitchin government and ATCO Electric Yukon provides for a joint oper-
ating committee to oversee Sree Vyàa, the Old Crow Solar Project. Together, 
the three territorial electricity utilities co-fund researcher Dr. Michael Ross 
and the Northern Energy Innovation research hub at Yukon University and 
their work on the technical feasibility of renewable energy integration into 
remote isolated micro-grids.119 

As Mariana Mazzucato notes,120 governments can marshal large amounts 
of resources and make investments over long time horizons. Whenever 
community members try something new, it will cost money. Colville Lake’s 
solar, battery, and diesel hybrid system, funded by Ottawa and the territorial 
electricity utility, is the frst of its kind, using experimental lithium-ion bat-
teries and advanced software to balance the system. Decision making needs 
to think about the implications for the long term. For example, when a water 
treatment plant needs to be built, procurement policies should refrain from 
the usual approach of awarding the contract to the company that submits 
the lowest bid, often one from outside the territory, because this can ultim-
ately prove a false economy. If the company keeps its costs down by using 
cheap parts, the plant will need constant repair, with the result that the com-
munity will eventually pay double the cost of its original construction just to 
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keep it running.121 At the same time, some positive changes have occurred. 
Our co-author Jimmy Arqviq notes that he is now actively involved in plan-
ning processes, working directly with architects and engineers.122 

Northerners are also calling for research and development support but 
done diferently, including the implementation of proven technologies in the 
Arctic and subarctic regions. Te extreme climate and challenges of design-
ing, building, and operating technologies in the territories provide excellent 
testing sites for products that can be used more broadly. Providing more 
resources to support research and development (R&D) to ensure that tech-
nologies operate safety and afordably in extreme northern environments is 
important. However, a reassessment of the current approach to R&D in the 
North is also warranted. Conventional R&D often focuses on state-of-the-
art technologies, such as increasing the size of wind turbines to improve 
efciencies and hence changing the site to accommodate the technology, 
which explains the heightened interest in moving to ofshore wind. 

In other words, decolonizing energy calls for attention, not only to out-
comes, such as the kilowatt or megawatt capacity installed and/or expected 
GHG reductions, but also to the processes through which decisions are 
made. Major reforms around energy could also be mechanisms through 
which self-determination and self-government could be advanced, as en-
shrined in the modern treaties process. Tis approach acknowledges that 
changes to policy processes, as well as policy content, can infuence socio-
technical systems.123 

In closing, we return to our original question regarding the potential 
for energy transitions at the community level in the Canadian territories. 
In recent years, numerous changes have been made. At the same time, 
major barriers remain. Te territories, like the rest of Canada and beyond, 
are at a crossroads. It is important to refect on ways to move forward, but 
as this chapter has shown, northerners are fnding pathways for transform-
ative change in sustainable energy, examples that the rest of Canada and the 
world can follow. 
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8 
Megaprojects and Community Power 

Managing Tensions and Alignments 
in Atlantic Canada’s Energy Transition 

BRENDAN  HALEY,  ANGELA  CARTER,  
MICHELLE  ADAMS,  and NICHOLAS MERCER 

CHAPTER HIGHLIGHTS 

● Atlantic Canada demonstrates the perils of mega energy develop-
ments (offshore oil and gas, nuclear energy, and large-scale hydro-
electricity projects). 

● The provinces lead Canada in percentage greenhouse gas (GHG) 
reductions and introduced policy innovations, particularly related to 
energy-efficiency utilities and community-owned renewable energy. 

● The “Atlantic Loop” vision could leverage hydro-electricity and 
transmission interconnections to decarbonize electricity systems 
and promote electrification. 

● To avoid megaproject pitfalls and grow successful community-
based models, future energy policy should involve participatory and 
evidence-based project assessments, a new social bargain on energy 
costs, and the use of a regional grid to empower local energy 
development. 
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The energy transition now under way in the Atlantic region – New Bruns-
wick, Newfoundland and Labrador, Nova Scotia, and Prince Edward Island 
– ofers insights for that of Canada itself. Te three Maritime provinces have 
led all other provinces in relative GHG emission reductions since 2005.1 Te 
political parties of Prince Edward Island and Nova Scotia have reached con-
sensus on an accelerated commitment to achieving net-zero emissions. 

Te technical confgurations developing in the region provide advanced 
lessons for the rest of Canada. Te Atlantic provinces are creating a region-
ally integrated electricity system by connecting Newfoundland and Labra-
dor’s hydro-electric resources with the fossil fuel systems in the Maritimes. 
Te interconnection could be used as a back-up to expand regional develop-
ment of wind, solar and tidal electricity. Tis provides an example for similar 
transmission links proposed between British Columbia and Alberta, Sas-
katchewan and Manitoba, and Ontario and Quebec. 

Tese energy system dynamics are shaped by broader socio-political per-
spectives, such as debates over development models and their implications 
for trade-ofs or realignments among the sustainability principles identifed 
in the Introduction. Tis chapter explores the net-zero emissions transition 
in the Atlantic provinces through the frame of two models – megaprojects 
and community economic development – which shape socio-technical tra-
jectories by installing large technical systems or providing pre-existing in-
stitutions that actors have directed toward achieving sustainability goals.2 

Megaprojects are alluring to Atlantic policy-makers, who see examples 
of resource-driven wealth in provinces such as Alberta or Quebec. A single 
project can have a major impact on the political economy of a small prov-
ince and can create signifcant path dependencies. Historical examples 
include coal mining in Nova Scotia to fuel continental industrialization,3 

ofshore oil and gas in the same province and in Newfoundland and Lab-
rador, and industrial forestry in New Brunswick. Te dependence on these 
megaprojects is responsible for both emission increases in the region and 
substantial emission reductions, as global economic forces resulted in the 
loss of energy-intensive industries. Tis development model prioritizes 
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sustainability principles related to economic opportunity, yet we will ex-
plain how these projects have created problems related to Indigenous rights, 
title, and livelihoods (i.e., justice and decolonization), resource efciency, 
and lack of precaution. 

Te community economic development (CED) model also has a long 
history in the region. It involves mobilizing local resources to create new 
and expanded businesses, organizations, and institutions for local bene-
ft.4 Examples include the Antigonish movement focused on adult educa-
tion, community needs assessment, and formation of cooperatives, and the 
Prince Edward Island Ark, which built an experimental indoor ecosystem in 
the 1970s.5 Te case studies ofered here will outline how actors who pro-
mote these models emphasize sustainability principles related to energy 
democracy and governance, community and relationships, and intragener-
ational justice and decolonization. 

The Technological and Governance Context 
Table 8.1 presents a snapshot of key features in Atlantic Canada’s techno-
logical and governance context. All the provinces except Newfoundland and 
Labrador have achieved signifcant GHG reductions, largely driven by re-
ductions in the fossil-fuel-intensive electricity sectors of Nova Scotia and 
New Brunswick. Ofshore oil and gas contribute to emissions growth in 
Newfoundland and Labrador, and the decline in oil and gas development in 
Nova Scotia diminished emissions from that province. Each province has 
separate electric and natural gas utilities. New Brunswick acts as an energy 
transportation hub for the region, and Newfoundland and Labrador has 
signifcant ofshore oil and gas exports, as well as electricity exports to 
Quebec under the Churchill Falls contract. Te contract is a source of sig-
nifcant grievance in the Atlantic province – unequal negotiations between 
a newly nationalized Hydro-Québec and a private corporation at its fnan-
cial limits in Newfoundland and Labrador resulted in a locked-in price of 
$2 per megawatt hour (MWh) until 2041.6 

Te Indigenous nations in the region, including the Mi’kmaq, Maliseet, 
Passamaquoddy, Inuit, and Innu, hold rights and title throughout their trad-
itional territories. Negotiations on Aboriginal title and treaty rights with 
settler governments continue,7 and the Labrador Inuit Land Claims Agree-
ment established the Nunatsiavut government. Because any energy project 
will have consequences for the rights of these Indigenous Peoples, govern-
ments have a duty to consult with them, and they must be integrated into 
environmental assessments and regulatory review processes. As specifed 
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TABLE 8.1 
Atlantic provinces technology and governance context 

Newfoundland  
New Brunswick and Labrador Nova Scotia Prince Edward Island 

GHG emissions  
(2018 CO2e)

GHG emission  
% change (2005–18) 

Sectors driving GHG 
changes (2005–18) 

Electricity generation 
(2019) 

13.2 Mt 

–34

Electricity – 4.6 Mt,  
59% reduction 

35% nuclear 
19% hydro 
16% coal and coke 
11% natural gas 
7% wind 
3% biomass 
10% imports 

11.0 Mt 

+5

Oil and gas – 0.5 Mt,  
19% increase 

Heavy industry – 0.8 Mt,  
51% reduction 

95% hydro 
3% natural gas 
2% petroleum 
< 1% wind 

17.0 Mt 

–26

Electricity – 3.8 Mt,  
35% reduction 

Oil and gas – 1.3 Mt,  
86% reduction 

56% coal and coke 
11% wind 
8% hydro 
8% natural gas 
3% oil
3% biomass 
11% imports 

1.7 Mt 

–19

Buildings, light manu-
facturing, transportation – 
0.1 Mt reduction each 

27% wind 
< 1% biomass 
< 1% oil
72% imports from NB 
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Newfoundland  
New Brunswick and Labrador Nova Scotia Prince Edward Island 

Residential heating  
fuel (2017) 

Major electricity  
utilities 

Major energy trade 
(2019–20) 

42% electricity 
28% wood 
27% heating oil 
2% natural gas 

New Brunswick Power 

Liberty Utilities 

Liquefed natural  
gas terminal 

Irving oil refnery 

Electricity trade with  
USA and provinces 

48% electricity 
32% wood 
18% heating oil 

Newfoundland Power 

Newfoundland and  
Labrador Hydro 

Of shore oil and gas 

Hydro-electric export to 
Quebec under Churchill  
Falls contract 

39% heating oil 
37% wood 
21% electricity 
1% natural gas 

Nova Scotia Power 

Heritage Gas 

Hydro-electric imports 
from NL via Maritime 
transmission link 
started in December  
2020 

51% heating oil 
42% wood 
4% electricity 

Maritime Electric 

Summerside Electric 

Electricity imported  
from NB 

Sources: Environment and Climate Change Canada, National Inventory Report 1990–2018: Greenhouse Gas Sources and Sinks in Canada (Ottawa: Environment and Climate Change 
Canada, 2020); Canada Energy Regulator (CER), Canada’s Energy Future 2019: Energy Supply and Demand Projections to 2040 (Ottawa: CER, 2019); Natural Resources Canada, 
“Comprehensive Energy Use Database,” https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/comprehensive_tables/list.cfm; Paul Withers, “Nova Scotia Finally Gets 
Muskrat Falls Electricity,” CBC News, January 21, 2021, https://www.cbc.ca/news/canada/nova-scotia/muskrat-falls-electricity-1.5882629. 
Note: Information regarding commercial heating fuel at the provincial level was not available. Percentage figures might not add to 100% due to rounding and exclusion of “other” 
category for residential heating fuel. 

https://www.cbc.ca/news/canada/nova-scotia/muskrat-falls-electricity-1.5882629
https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/comprehensive_tables/list.cfm
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in the United Nations Declaration on the Rights of Indigenous Peoples, 
projects that might afect Indigenous nations or their territories cannot 
proceed without their free, prior, and informed consent. 

Megaprojects and Sustainable Energy Innovations 
Tree megaprojects particularly infuence regional sustainable energy path-
ways in Atlantic Canada: the Muskrat Falls hydro-electric development in 
Labrador, the Point Lepreau nuclear facility in New Brunswick, and oil and 
gas of the east coast of Newfoundland. 

Muskrat Falls 
Located downstream from the Churchill Falls dam, Muskrat Falls is one 
component of an envisioned Lower Churchill Project, which also includes a 
project at Gull Island. Nalcor Energy, a Crown corporation, registered the 
project for environmental assessment in 2006,8 and construction started in 
2013. Muskrat Falls will have an installed capacity of 824 megawatts (MWs) 
and is expected to generate 4.5 terawatt hours (TWhs) annually. Te project 
involves a transmission path from Labrador to Newfoundland, an agree-
ment with Emera (the parent company of Nova Scotia Power) to purchase 
1 TWh per year and build further transmission between Newfoundland and 
Nova Scotia,9 and a loan guarantee from the federal government. Te un-
palatable legacy of Churchill Falls prompted Premier Danny Williams to 
prioritize a path to North American markets that could go through the 
Maritime provinces instead of Quebec.10 

Te project was originally estimated to cost $7.4 billion and is now pro-
jected to cost $12.7 billion.11 Te cost overruns and other signifcant con-
cerns about the project led Liberal premier Dwight Ball to call a public 
inquiry in 2017. Te resulting report concluded that the project was “mis-
guided” and demonstrated that in pursuing it, the provincial government 
had “failed in its duty to ensure that the best interests of the province’s 
residents were safeguarded.”12 

As the inquiry emphasized, the joint review panel that conducted the 
original environmental assessment for Muskrat Falls recommended an in-
tegrated resource plan to assess whether the project was needed to meet 
domestic demand at lowest cost. Nalcor rejected this recommendation. Te 
project was also exempt from oversight by the utilities commission and 
marked by inadequate analysis: Nalcor estimated limited conservation and 
demand management to favour the project.13 Muskrat Falls now places sig-
nifcant pressure on electricity rates and government budgets. 
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Point Lepreau 
Located on the north shore of the Bay of Fundy, the Point Lepreau Nuclear 
Generating Station consists of a 660 MW CANDU reactor. Construction 
started in 1975 and the plant was commissioned in 1983. Te move toward 
nuclear was spurred by the oil crisis, and Point Lepreau itself was an ex-
ample of the large-scale projects that governments have pursued to pro-
mote regional development.14 Premier Richard Hatfeld made the project 
an election issue and announced that it would move forward regardless of 
environmental assessments. It tripled in cost from its original forecast.15 In 
2002, the Board of Commissioners of Public Utilities stated that it saw no 
economic advantage in the refurbishment of the plant,16 yet the government 
made the decision to refurbish in 2005. Te work took place between 2008 
and 2012. Te project ran signifcantly over its original budget, and delays 
in its completion required energy imports.17 New Brunswick Power called 
for $500 million in non-nuclear capital improvements after 2016, and after 
running uninterrupted for a year, the plant experienced signifcant outages 
in late 2020.18 

Te province’s history with Lepreau stimulated interest in small modular 
reactors (SMRs) that could process spent fuel from the plant. In 2018, the 
government invested $10 million, alongside ARC Nuclear and Moltex 
Energy, to create a “research cluster” to advance grid-sized SMR technology 
and establish the province as the hub for an SMR supply chain and technical 
support.19 Proponents argue that smaller plants are less complex than large 
ones and are thus more likely to create opportunities for local suppliers in 
New Brunswick (such as metal fabricators) in contrast to previous the con-
centration of larger nuclear industrial development in Ontario.20 Critics of 
the SMR initiative have raised concerns over safety, cost, waste manage-
ment, and weapons proliferation risks.21 

Ofshore Oil and Gas 
Ofshore oil exploration in Atlantic Canada began during the 1960s, with 
discoveries of gas deposits in 1969 (Nova Scotia) and oil in 1979 (New-
foundland and Labrador). Gas production occurred in the 1990s but was 
terminated in 2018 with the end of the Sable Ofshore energy project. Nova 
Scotia continues to market its ofshore oil, but there are few prospects for 
new exploration. Meanwhile, Newfoundland and Labrador remains the 
third-largest oil-producing province in Canada. Since the 1970s, succes-
sive provincial governments have hailed oil as the economic last chance 
for the province to escape poverty and underdevelopment. Tey ofered 
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wide-ranging fnancial incentives and other supports to stimulate the sec-
tor. Located more than three hundred kilometres of the southeast coast of 
Newfoundland, the Hibernia feld began production in 1997 – the frst of 
four. By the late 2000s, the industry accounted for one-third of provincial 
revenues. Yet the province’s economy began to unravel due to the 2014 fall 
in oil prices: revenues plunged and public debt mounted. Te provincial 
government responded by vowing to double oil production by 2030 and 
ofering additional incentives to entice oil companies to drill over one hun-
dred new ofshore exploration wells within the next decade.22 

As COVID-19 hit, the province teetered on the edge of fnancial insol-
vency, in great part due to the debt load associated with the massive cost 
overruns of the Muskrat project. Again, the provincial government re-
sponded to economic stress by propping up the oil sector, ofering new ex-
ploration incentives and seeking new federal funding for the industry. 
Ottawa allocated $320 million to the province in fall 2020 to bring down 
emissions and help workers afected by the COVID-intensifed oil turn-
down. But rather than invest in energy transition, the provincial govern-
ment struck an Oil and Gas Industry Recovery Task Force, which has to date 
distributed these funds to major oil frms.23 

Te government’s strategy is to double oil production by 2030 by drilling 
exploratory wells and encouraging projects in the Flemish Pass Basin.24 Tis 
would require drilling ultra-deep wells, much farther ofshore than existing 
projects. Te frst proposed project is Equinor Canada’s Bay du Nord, which 
was under federal environmental review at the time of writing. Te project 
is expected to operate for thirty years, and opponents have noted the added 
complications of managing oil spills that occur so far ofshore, as well as the 
lack of consideration of cumulative environmental efects.25 

Given the economic dependence on the oil sector, the provincial govern-
ment has long been reluctant to implement an ambitious carbon mitigation 
policy. Instead, it has adopted unambitious targets, which it repeatedly fails 
to meet, while choosing to await federal emissions regulations on ofshore 
oil extraction. Meanwhile, it has rebranded oil as a bridge to a green energy 
economy, arguing that oil revenues would be reinvested in major hydro pro-
jects that would ofset coal use in other jurisdictions.26 

Sustainable Energy Policy Innovations 
Although megaprojects with questionable public engagement have defned 
Atlantic Canada’s energy sector, the region is also home to experimentation 
with low-carbon technologies and institutional innovations that often take 
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community-based approaches and/or have involved extensive public en-
gagement. It has been a policy leader in establishing emission reduction 
targets and regulations, energy efciency, community renewable energy 
development, and grid modernization. 

Targets and Regulations 
Atlantic climate change commitments were established in 2000 through the 
Conference of the New England Governors and Eastern Canadian Premiers 
Climate Action Plan, which included a target to reduce emissions by 10 per-
cent below 1990 levels by 2020. Provinces subsequently improved on these 
commitments. In September 2020, Prince Edward Island introduced the 
most ambitious GHG reduction target in Canada – to achieve net-zero 
emissions by 2040. Nova Scotia has also committed to net-zero by 2050 and 
has announced a target of achieving 80 percent renewable electricity and a 
phase-out of coal-fred electricity by 2030.27 

Nova Scotia took a unique regulatory approach by imposing a GHG 
emissions cap on its electricity system in 2009, originally set to decrease 
electricity emissions by 25 percent below 2010 levels and to complement 
efciency and renewable goals. Te target was later made more stringent, as 
the provincial government negotiated equivalency agreements with federal 
coal-plant GHG intensity regulations.28 Tese regulations followed from all-
party support for the Environmental Goals and Sustainable Prosperity Act 
of 2007, which proposed a vision for green economic development with 
specifc targets, as well as consultation on a climate action plan under the 
previous government.29 Tis “environmental goals” framework has informed 
policy under a Progressive Conservative (PC), NDP, Liberal, and then an-
other PC government. In November 2021, a PC government updated the 
legislation and renamed it the Environmental Goals and Climate Change 
Reduction Act. 

Energy-Efciency Utilities 
Efciency Nova Scotia is Canada’s frst “energy-efciency utility,” estab-
lished in 2011. Under this model, a third-party organization runs a fran-
chise, regulated by the utility board to deliver electricity system savings, 
while operating non-electric fuel programs under contract with the provin-
cial government. A 2007 integrated resource plan called for major energy-
efciency measures to avoid building a new coal-fred power plant. As this 
plan was developed between 2006 and 2008, a stakeholder coalition called 
for high levels of performance accountability and consideration of non-
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utility administration. Tis led to a formal consultation and legislation to 
create a new administrator.30 

Prince Edward Island developed its own version of the efciency utility 
model in 2017 by enabling the PEI Energy Corporation (a Crown corpora-
tion) to collect ratepayer funds and present an efciency plan for all fuels 
to the public utility board. As in Nova Scotia, the structure enables ef-
ciency initiatives across fuels through the use of multiple federal and prov-
incial funding sources. 

Under these models, Nova Scotia launched one of the most aggressive 
efciency programs in the country,31 achieving the highest electricity sav-
ings and third-highest non-electric fuel savings as a percentage of sales in 
2019. Prince Edward Island is catching up: in 2019, it had the highest per 
capita efciency spending, as well as the highest provincial spending on 
low-income and Indigenous populations.32 

Community Renewables 
Public, cooperative, and Indigenous ownership of renewable energy pro-
jects has featured prominently in the Atlantic provinces. Prince Edward 
Island was an early pioneer in alternative energy, creating the Institute of 
Man and Resources in 1975 and the Wind Energy Test Site in 1981 (now the 
Wind Energy Institute).33 Te provincially owned PEI Energy Corporation 
installed the frst major wind farm in 2001 and has continued to acquire and 
develop new projects. 

In the mid-2000s, drawing on examples in Denmark, Germany, and On-
tario, local environmental and cooperative groups called for community-
based projects through a feed-in tarif policy in the Maritimes. However, by 
2009–10, evidence from the Ontario experience indicated that the policy 
was insufcient to spur community projects. A 2010 stakeholder consul-
tation in Nova Scotia, launched after the cancellation of some large-scale 
wind projects and an expanded target, led to a “community feed-in tarif” 
(COMFIT), which restricted fxed prices to defned communities.34 Te 
policy benefted from pre-existing CED institutions, in particular the “com-
munity economic development investment funds” that encouraged local 
enterprise developments through tax credits. As of 2017, 25 percent of 
wind projects in the province were established under the COMFIT. A com-
parison with Ontario shows that Nova Scotia’s community-based model 
increased social acceptance.35 A new Liberal government cancelled the 
COMFIT program in 2015. However, a similar community-based approach 
continued with a Solar Electricity for Community Building program. 
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New Brunswick introduced the Locally Owned Renewable Energy Pro-
jects that are Small Scale (LORESS) program in 2016, which directed NB 
Power to issue expressions of interests for 40 MW to be procured from 
Aboriginal businesses and local entities. Tese initiatives provided an op-
portunity for projects owned by Indigenous nations. Tirteen percent of 
installed capacity (20 MW) under COMFIT comes from projects owned by 
a band council or the Mi’kmaq Rights Initiative. Te LORESS program en-
abled the construction of a 20 MW project, majority owned by the Tobique 
First Nation. 

Grid Modernization and Energy Storage 
Te Maritime provinces have relatively high penetration of variable re-
newables on somewhat “islanded” or remote grids. Further renewable 
development is likely to require new grid confgurations, incorporating 
wider transmission and coordinated dispatch, energy storage, and demand 
fexibility.36 

Prince Edward Island’s Wind Energy Institute created a wind-hydrogen 
village in 2009 and has experimented with utility scale battery storage.37 

Te City of Summerside’s Heat for Less program also uses electrothermal 
storage to store excess wind energy. New Brunswick and Nova Scotia dem-
onstrated a Virtual Power Plant from 2010 to 2015, shifting commercial 
and residential loads (e.g., hot water tanks) to coincide with renewable 
energy supply.38 Tis was followed by a Smart Grid Atlantic project to create 
software and micro-grid control technologies, as well as test technologies 
such as smart thermostats, rooftop solar, smart water heaters, and in-home 
battery storage.39 

University research is supporting these advances. For example, at Dal-
housie University, NSERC/Tesla Canada Industrial Research Chair Jef 
Dahn holds several lithium-ion battery patents. A smart grid technology 
research centre was created at the University of New Brunswick in 2017.40 

Although Newfoundland and Labrador has low wind energy generation, 
its frst wind farm was a demonstration project to integrate within an iso-
lated diesel system, which was expanded in 2010 to also produce hydrogen.41 

Tensions between Megaproject and Community Energy 
Te tension between the megaproject versus the CED approach has defned 
how the region has introduced new megaprojects, as well as its deploy-
ment of low-carbon solutions. Governments have tended to push large-scale 
projects, whereas advocacy coalitions that were able to spur participatory 



199 Megaprojects and Community Power

Winfield_final_10-01-2023.indd  199 2023-10-01  6:30:18 PM

 

 

 

 

decision-making processes typically supported distributed and community-
scale approaches. In what follows, we describe how this tension infuenced 
megaproject planning, Aboriginal and treaty rights and title, new sustain-
able energy solutions (wind, tidal, biomass), and energy cost politics. 

Muskrat Falls and the Maritime Link 
Low-impact renewable and efciency solutions were superfcially presented 
as alternatives to Muskrat Falls and the Maritime transmission link. Nalcor 
presented an Isolated Island Option as an alternative to Muskrat Falls, with 
a combination of thermal, small-scale hydro, and wind generation. However, 
Commission of Inquiry Respecting the Muskrat Falls Project noted that no 
attempt was made to optimize it and that low energy-efciency assumptions 
meant load growth was projected to be higher than necessary.42 Te con-
sideration of the transmission project in Nova Scotia also included a scen-
ario with signifcant wind and natural gas generation.43 However, it did not 
increase energy efciency to levels previously considered in integrated re-
source plans. In both cases, it was clear that the government and utilities 
wanted the megaprojects to go ahead rather than to consider alternatives. 

Muskrat Falls and Indigenous Rights 
Te Muskrat Falls megaproject created signifcant tensions with Indigen-
ous communities. To develop the hydro project, the Innu Nation and the 
Province formally came to terms on the Tshash Petapen (New Dawn) 
Agreement. It included an Innu rights agreement and redress for the Upper 
Churchill Project. An impact benefts agreement included a structured 
royalty regime and funding to support the Innu Nation’s involvement in 
project construction. 

Despite support from the elected band council, the project aroused 
signifcant civil unrest and opposition. Respected Innu elder Elizabeth 
Penashue holds a yearly walk in protest, emphasizing concerns about en-
vironmental degradation and loss of culture due to the project. Te presi-
dent of the NunatuKavut Community Council, Todd Russell, was arrested 
by the RCMP while peacefully protesting the project in 2013. Te Nunat-
siavut government formally launched its Make Muskrat Right campaign in 
2016, centred primarily on the downstream efects of the project – notably 
that increased levels of methyl mercury are expected to afect fsh and other 
animals that are staples of the Inuit diet. Members of the Labrador Land 
Protectors who have helped lead the opposition to the project describe it as 
an act of “cultural genocide.” 



200 Brendan Haley, Angela Carter, Michelle Adams, and Nicholas Mercer

Winfield_final_10-01-2023.indd  200 2023-10-01  6:30:18 PM

 

 

 

 

Although the Muskrat Falls project will largely decarbonize the prov-
ince’s electricity grid, achieving energy sovereignty in of-grid communities 
remains a challenge. About twenty remote communities in Newfoundland 
and Labrador rely almost exclusively on diesel fuel. Te wholesale electricity 
rate in the province ranges from $0.03 to $0.12 per kWh, but the average 
unsubsidized cost in an of-grid community is $1.30 per kWh. Per capita 
emissions from electricity generation in such communities are more than 
four times the Canadian average. 

In 2019, the provincial Crown utility NL Hydro released its “Expression 
of Interest [EOI] for Diesel Displacement in NL’s Remote Communities.” 
Heerema and Lovekin criticized the EOI for perpetuating a corporate-led, 
rather than community-led, pattern of development. Mercer argues that com-
munities must be meaningfully involved in projects from their conception 
through to completion for their rights to be respected. Inviting regional, na-
tional, and international players to propose “solutions” for diesel-dependent 
communities is an ethical violation that is incompatible with the United Na-
tions Declaration on the Rights of Indigenous Peoples.44 Six remote commun-
ities were excluded from the EOI process, including those represented by the 
Nunatsiavut government and the Innu Nation, whereas the nine commun-
ities represented by the NunatuKavut Community Council were prioritized. 

Despite the challenges posed by the EOI, Indigenous remote commun-
ities in Labrador have demonstrated considerable leadership in the path to-
ward energy sovereignty. For example, the Inuit community of Makkovik 
recently completed a 50 kW solar PV net-metering project, reducing diesel 
consumption by as much as 14,000 litres per year and saving the Inuit 
Community Government thousands of dollars in electricity bills annually. 
Tis single Indigenous-led initiative represents more grid-connected solar 
capacity than exists in the entire province of Newfoundland and Labrador. 
Furthermore, the Nunatsiavut government is leading the development of 
the Nain Wind Microgrid Project, the largest wind-powered micro-grid in 
the Canadian Arctic. Tis project alone will displace upward of 1 million 
litres of diesel fuel per year and will generate hundreds of thousands in an-
nual revenue to invest in self-determined priorities. 

Wind Energy 
All of the provinces, except perhaps Prince Edward Island, initially de-
veloped large-scale wind energy through a competitive procurement pro-
cess. Community and environmental activists critiqued this model for 
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excluding community-based renewables and for potentially resulting in 
contract failure. During 2007–08, the model came under strain, as increas-
ing turbine prices and tight fnancing due to the fnancial crisis resulted in 
project delays and cancellations.45 Tis disruption led to the COMFIT policy 
enabling community renewable development alongside competitive solicit-
ations in Nova Scotia. In 2022, Nova Scotia issued a request for proposals 
to supply 10 percent of electricity that aims to prioritize partnerships with 
Mi’kmaq and “other underrepresented groups.”46 

In New Brunswick, the lack of clear community benefts from large-scale 
wind development has stalled political momentum. Policy-makers see more 
local development potential in SMRs. 

Tidal Energy 
In 2009, the Nova Scotia government began to provide numerous incen-
tives for in-stream tidal energy projects, including cooperatively funding 
the development of the Fundy Ocean Research Centre for Energy (FORCE) 
with federal and industry partners. Tere was extensive funding for en-
vironmental impact monitoring research and direct fnancial incentives for 
tidal power produced and sold to the grid via feed-in tarifs. 

Ambitious targets for hundreds of megawatts of tidal development by 
2025 resulted in a policy focus on large, utility-scale projects, despite little 
evidence that the tidal energy sector was prepared to pursue them in Nova 
Scotia (or elsewhere). At the time of writing, no large-scale devices (oper-
ational or experimental) had been deployed in the Bay of Fundy, although 
in November 2020, the federal government announced a renewed commit-
ment to large-scale tidal energy development in the form of $28.5 million to 
fund the activities of Sustainable Marine Energy Canada, giving the com-
pany until 2024 to develop its technology at the FORCE site. 

Meanwhile, until recently the provincial government largely ignored 
the potential for small-scale energy projects. It did ofer some support to 
community-oriented tidal energy projects, but the rules and regulations 
for such projects were repeatedly changed (and sometimes revoked) be-
tween 2012 and 2018, producing a stymied development environment.47 

When the provincial legislature passed the revised Marine Renewable-
electricity Act of 2018, a potentially more coherent and consistent tidal 
energy policy consensus was put in place. It remains to be seen if a more 
balanced approach to tidal development emerges around the installation 
of both large-scale and community-oriented technologies. 
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Biomass Energy 
Biomass energy is closely linked to the region’s embattled pulp and paper 
and forest products sector and the prevalence of family-owned woodlots. 
Te reduction of pulp and paper production has contributed to lower elec-
tricity demand (and emissions), while also creating challenges for private 
woodlot owners. A review of their attitudes found support for community-
level combined heat and power systems, noting benefcial impacts for local 
communities and jobs. Tey expressed less consistent approval for large in-
dustrial-scale biomass facilities.48 

Nova Scotia encouraged small-scale combined heat and power systems 
through a community feed-in tarif for projects of less than 2 MW, with 
the result that six projects were in service as of May 2019, for a total of 
6.4 MW.49 Policies have also promoted the conversion of institutional build-
ings from oil to biomass in an attempt to provide a market for low-quality 
wood to support private woodlot owners.50 

Other policies support industrial-scale biomass. In 2012, New Brunswick 
initiated the Large Industrial Renewable Energy Purchase Program, which 
would allow NB Power to buy renewable energy generated by its largest cus-
tomers at a rate of $95 per MWh. Te only industrial customers that quali-
fed were in the pulp and paper industry, and the rate paid acted as a subsidy 
for its electricity costs. 

In Nova Scotia, the most contentious project is a 60 MW biomass elec-
tricity generator in Port Hawkesbury, with the province’s largest paper plant 
supplying a large part of the feedstock from its waste product. Public con-
sultations in 2009 recommended that the use of biomass should be accom-
panied by rules for sustainable forestry practices and a logging cap.51 

Environmentalists have questioned the policy assumption that biomass is 
carbon neutral, and the province has yet to implement an “ecological for-
estry” approach.52 

Energy Price Populism 
Electricity prices typically become a political issue when megaprojects go 
over budget, the threat of higher electricity prices is also frequently wielded 
to stall sustainable energy solutions. Te region’s sensitivity to energy costs 
exists because of the political power of energy-intensive industries (such as 
pulp and paper) and the high percentage of households that live in energy 
poverty, as compared to other provinces.53 

In Newfoundland and Labrador, the Muskrat Falls cost overrun is pro-
jected to increase the average domestic electricity rate to 22.9 cents per kWh, 
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which the Public Utilities Commission stated could be reduced to 20.0 cents 
per kWh after applying rate mitigation strategies such as directing Nalcor’s 
returns and dividends toward rate mitigation rather than supplying govern-
ment revenues, renegotiating fnancing with Ottawa, and promoting indus-
trial demand (e.g., data centres) and electrifcation of oil-heated buildings.54 

In 2019, the government promised to maintain rates at 13.5 cents per kWh.55 

Nova Scotia witnessed a “price populist” campaign by the Liberal Party in 
2013, which included opposition to energy-efciency programs funded by 
the so-called efciency tax. Although the government ultimately maintained 
the ratepayer-funded model, government legislation and political pressure 
on the regulatory board led to budget caps.56 In New Brunswick, efciency 
program spending was also reduced after the utility board disallowed the 
amortization of program costs to avoid short-term rate impacts.57 

No Atlantic province welcomed the federal carbon pricing system; each 
sought to minimize its energy price impacts. Prince Edward Island, New 
Brunswick, and Newfoundland and Labrador implemented their own car-
bon tax, yet they negotiated an exclusion of furnace oil, and the latter two 
provinces reduced gasoline taxes in response. Nova Scotia developed an 
isolated cap-and-trade system, where 75–90 percent of allowances are freely 
allocated, and the trading price is slightly lower than the federal backstop.58 

Ninety percent of the cap-and-trade proceeds are directed toward energy 
efciency, with a focus on lower-income households and residential solar 
electricity – a policy choice that will reduce customer bills and emissions. 

Emerging Issues 
As energy transitions unfold, the energy systems and politics of the four prov-
inces are likely to become more closely integrated. Te Atlantic Loop and 
end-use electrifcation are emerging issues in the region’s energy transition. 

Te Atlantic Loop 
Te Atlantic Loop is a vision for electricity transmission connections through 
Newfoundland and Labrador, the Maritime provinces, and Quebec. It builds 
on the new transmission links across Labrador, Newfoundland, and Nova 
Scotia as part of the Muskrat Falls project, a joint dispatch agreement be-
tween Nova Scotia and New Brunswick, and a 180 MW transmission up-
grade between New Brunswick and Prince Edward Island in 2017.59 Te 
loop concept was introduced by a committee of federal, provincial, and 
utility representatives, with Quebec participating as an observer, in August 
2020. Te preliminary “clean power roadmap” includes new transmission 
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studies to use electricity from Quebec and Newfoundland and Labrador to 
phase out coal generation while also including end-use electrifcation, smart 
grids, and broader “clean power” as priorities.60 Te Canada Infrastructure 
Bank was part of these discussions and later released a “growth plan” in 
September 2020 that included investments in interprovincial transmission. 

Tis agenda is enabling coal phase-out plans in Nova Scotia and New 
Brunswick. Te Nova Scotia premier has asked for federal funding for Que-
bec hydro-electric imports to phase out coal by 2030 and to supplant an 
existing equivalency agreement with Ottawa that could see plants operating 
until 2040 by meeting system-wide carbon intensity targets.61 An attempt 
by New Brunswick to negotiate a similar agreement that would keep the 
province’s only coal-fred power plant operating past 2030 was rejected by 
the federal government.62 

Transmission linkages to hydro-electricity also enable the integration of 
more renewables in the Maritimes because storage in hydro reservoirs and 
increased fexibility from transmission can ofset wind or solar resource 
variability. Proponents of the project highlight this as a strategic beneft.63 

Policy changes to exploit the technical decarbonization potential were an-
nounced by Nova Scotia in early 2021, establishing an 80 percent renewable 
electricity standard.64 

Mass Electrifcation 
Te end-use electrifcation of heat and transportation is another emerging 
issue. Electric heat pumps maintain their efciency in moderate coastal 
climates, and their costs are competitive against more expensive heating 
fuel and electric resistance heating, both of which are prominent in New 
Brunswick. Te Maritime provinces all have energy-efciency administra-
tors with multi-fuel mandates that enable fuel-switching incentive pro-
grams. In 2017, the four Atlantic provinces had the highest penetration of 
heat pumps in Canada.65 

Electrifcation can also manage the anticipated surplus of hydro-
electricity from Muskrat Falls. A scenario presented to the “rate mitigation” 
hearing called for aggressive electrifcation of oil heating and transporta-
tion, and expanded energy efciency to manage peak power demands. Te 
consultants noted that this pathway involved a focus on “bill mitigation” 
rather than solely on electricity rates, as it could deliver lower bills across all 
energy sources despite slightly higher electricity rates than in alternative 
scenarios.66 A 2021–25 Conservation and Demand Side Management Plan 
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includes incentives for electric vehicles and electric heat pumps in com-
mercial buildings, justifed by a modifed cost-beneft test that considers 
non-electric benefts from lower fuel and maintenance costs.67 

Transportation electrifcation could also gain prominence, especially as 
hydro-electric imports reduce the carbon intensity of Maritime electricity 
grids. New Brunswick and Prince Edward Island have installed relatively 
comprehensive charging networks, yet 2019 vehicle registrations revealed 
that less than 1 percent of passenger vehicles in Atlantic Canada were 
electrifed.68 In early 2021, Nova Scotia announced that it would subsidize 
the purchase of new or used electric vehicles (EVs) and electric bikes. In 
November 2021, it modifed the Environmental Goals and Climate Change 
Reduction Act, incorporating a mandate to see 30 percent of new light-
duty vehicle sales be zero-emission by 2030. Also in 2021, Prince Edward 
Island introduced the most generous used EV incentive in Canada and an-
nounced that all light-duty vehicle sales would be zero-emission by 2035.69 

Conclusions and Recommendations for Policy-Makers 
History shows that megaprojects have shaped the economy of Atlantic Can-
ada, while also introducing signifcant fnancial and environmental risks 
that are difcult for small economies to manage. Te community economic 
development (CED) approach has existed alongside larger energy projects 
and has generated important policy innovations. To achieve a net-zero-
emissions economy that sustains livelihood in the region, all provinces will 
need to consider what combinations of social institutions and large- and 
small-scale technologies reduce risks and increase local benefts. 

Given the political-economic tensions around energy development in 
Atlantic Canada, particularly regarding the imperative of centring In-
digenous rights in all energy developments, the energy transition should 
be organized around three core policies: participatory and evidence-based 
project assessments, a new social bargain on energy costs, and the use of a 
regional grid to empower local energy development. 

Participatory and Evidence-Based Assessments 
Te Muskrat Falls and Point Lepreau megaprojects created substantial cost 
overruns, with the former endangering Indigenous rights and livelihoods, 
and the latter introducing intergenerational costs regarding the manage-
ment of nuclear waste. In Newfoundland and Labrador, ofshore oil and gas 
drives emission increases and creates political and economic dependence 
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on an unsustainable industry. In each case, political leaders staked their 
reputations on these large-scale projects, resulting in the short-circuiting of 
economic or environmental assessments or meaningful negotiation of free, 
prior, and informed consent from Indigenous nations. 

Yet in contrast, the region’s sustainable energy policy successes are char-
acterized by strong consultations with stakeholders and the enabling of 
Indigenous participation. Tis includes wind power development on Prince 
Edward Island and the creation of a community feed-in tarif and energy-
efciency utility in Nova Scotia.70 Tese consultative processes enabled a 
clearer consideration of the sustainability principles discussed in the intro-
ductory chapter, especially by enabling consideration of energy democracy 
and community values emphasized in CED. 

As the Atlantic provinces transition toward a net-zero economy, they 
should learn from the failures of megaprojects and recognize the potential 
for avoiding signifcant risks and creating policy innovations by inviting broad 
participation to assess societal goals before bets are placed on energy pro-
jects. Energy planning initiatives will need to take a broader view of energy 
systems than the cost and benefts typically deliberated in the region’s elec-
tricity integrated resource plans. Tis includes determining whether the 
provinces can cope with anticipated economic and climate disruption, socio-
technical evolutions, regional energy strategies, and decarbonization across 
all energy sources. Participation should also extend beyond a narrow group 
of stakeholders to include local citizens. Any project must recognize the 
duty to consult with Indigenous nations and to meaningfully establish their 
free, prior, and informed consent. 

Energy decision making could be made more participatory and evi-
dence-based by 

• enhancing civil society involvement in the Atlantic Loop vision, as a 
corrective to the 2020 “Clean Power Roadmap.” Written by government 
departments and utilities, the roadmap document excluded Nova Scotia’s 
energy-efciency utility, Indigenous nations, and community energy 
representatives. 

• applying a participatory technology assessment of SMRs in New Bruns-
wick that considers the short- and long-term consequences, as well as the 
potential interactions with other technologies at a regional level.71 Te 
assessment should consider the risks and security concerns in under-
taking a process that is similar to nuclear weapons manufacturing and 
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should encompass sustainability principles related to “shared respon-
sibility for geopolitical risks.”72 

• conducting economic and sustainability assessments of new mega-
projects by independent regulators that are required to consider options 
such as energy efciency as alternatives to new supply.73 Tis type of 
planning is especially important in Newfoundland and Labrador’s de-
liberations over a new dam on Gull Island. 

• developing a plan in Newfoundland and Labrador to fully decarbonize 
by transitioning from dependence on ofshore oil extraction to hydro-
electricity. As Muskrat Falls comes online – and in anticipation of the 
Churchill Falls contract expiry in 2041 – the province can plan for the 
complete electrifcation of its energy system and a managed wind-down 
of ofshore oil, an imperative given the climate and economic risks of 
continued dependence on that sector. 

A New Social Bargain on Energy Costs 
Populist politics about energy prices have not contributed to greater eco-
nomic security or energy afordability in the region. In the Muskrat Falls and 
Point Lepreau cases, the quest for cheap power convinced policy-makers to 
champion megaprojects that have created signifcant cost overruns and 
debts. Budget caps on energy-efciency programs in New Brunswick and 
Nova Scotia enable governments to avoid rate increases during their time in 
ofce, but in the longer term they neglect making investments that would 
lower overall energy costs and improve resilience against climate disrup-
tions. Politicians have made populist promises to stand up to utilities, with 
little impact or facilitation of constructive conversations on issues such as 
energy poverty and industrial competitiveness. Meanwhile, energy mega-
projects neglect housing and energy insecurity of Indigenous commun-
ities, especially those of-grid. 

Although energy cost politics are prominent in the region, the discus-
sion focuses largely on “rates,” meaning the price we pay for energy, and 
it tends to concentrate on electricity because political leaders are seen to 
have some control over it through Crown corporations or regulated util-
ities. Tis framing of the debate is characteristic of centralized energy sys-
tems where the implicit bargain involves large-scale projects delivering low 
prices through economies of scale to passive consumers.74 

Atlantic Canada could develop alternative political bargains through its 
energy-efciency utilities and community renewables approaches. Rather 
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than focusing on rates, citizens could be guaranteed access to energy-ef-
ciency services that reduce bills. Furthermore, households with large bills as 
a percentage of their income could be prioritized for energy-saving services. 
Tese bargains should also be based on reducing all-fuel energy bills, not 
just electricity rates, by replacing heating fuel with energy-efcient electric 
heat pumps and electric transportation solutions. Tis is particularly im-
portant in Newfoundland and Labrador, where an aggressive electrifca-
tion and energy-efciency strategy probably ofers the best bill mitigation 
solution. 

Such bargains could be codifed through a shift to performance-
based forms of regulation where utilities are given performance metrics 
and potentially fnancial incentives to meet societally relevant goals, while 
incentives to increase revenues through sales are removed.75 Possible per-
formance metrics include participation in energy-efciency programs, GHG 
reductions, customer satisfaction, grid reliability, and benefcial electrif-
cation. Development of these metrics provides an opportunity to articu-
late the broader set of sustainability principles outlined in the introductory 
chapter. 

Te ability for individuals and their communities to earn revenues from 
renewable energy projects could further change the political economic dy-
namics. Tus far, regional political leaders have shown tepid willingness to 
accept higher development costs in exchange for greater community par-
ticipation through policies such as the COMFIT. Te communities that can 
beneft from renewable energy generation need to amass enough political 
power to compete with political leaders’ inclinations to make expensive 
bets on megaprojects. A recent indicator of potentially shifting trajectories 
is demonstrated in the Nova Scotia government’s intervention to prevent 
the power utility from imposing a fee on customer net metering after public 
opposition in 2022.76 

As provinces such as Nova Scotia and Prince Edward Island establish 
more ambitious GHG goals, opponents are likely to resort to energy cost 
populism. A new energy cost bargain is a necessary component of a 
socio-technical confguration that helps deliver the sustainability principles 
of energy democracy, community, and resource efciency by taking advan-
tage of the opportunities created by decentralized energy technologies for 
greater citizen control over energy use and production. To prevent transi-
tions from stalling, the region requires political leaders who can defne a new 
way to think about energy costs, backed by political advocacy coalitions and 
efective energy efciency and renewable energy services for communities. 
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Use the Regional Grid to Empower Local Energy Development 
Te ongoing tension between megaproject versus community energy ap-
proaches in Atlantic Canada is an intriguing one. Does the Atlantic Loop 
increase dependence on megaprojects? Or will it use the large-scale trans-
mission grid and linkages to hydro reservoirs to grow the community-
based model in the region? Could megaprojects that have created signif-
cant trade-ofs between GHG reductions and principles of decolonization 
and risk avoidance now be directed toward delivering on principles of 
energy democracy and community? 

Although the Muskrat Falls project has created substantial challenges 
and has delivered a clear lesson on how not to proceed, it could now provide 
the transmission and fexible generation infrastructure to promote electrif-
cation in Newfoundland and Labrador (and throughout the region). It could 
also support further renewable energy generation in the Maritimes, which 
has stalled somewhat due to technical concerns over integrating variable 
renewable energy into the isolated and fossil-fuel-dependent grids. 

Prince Edward Island’s experience signals what could occur throughout 
Atlantic Canada. Te island has long relied on electricity imports from 
New Brunswick. Tis provides reliable electricity, but it also made the island 
a frontrunner in a community-based vision for enhanced energy self-
sufciency, encouraging wind energy development. Nova Scotia could fol-
low a similar model as it moves toward 80 percent renewable electricity, if 
it views the hydro-electric imports as a backup to domestic sustainable 
energy ambitions rather than fostering dependence on an outside resource. 

In contrast, the projects associated with the Atlantic Loop could crowd 
out local community energy strategies and justify further environmentally 
damaging megaprojects. Whether the tension between megaprojects and 
domestic sustainable energy fosters complementarity between large- and 
small-scale sustainable energy solutions or confict between them depends 
on political decisions about the pace of the sustainability transition and 
societal visions of the future.77 

Te pace of GHG reductions in the region could be increased if Ot-
tawa’s support for the Atlantic Loop is coupled with stricter requirements 
for Nova Scotia and New Brunswick to phase out coal by its 2030 target 
date and by more stringent carbon pricing systems. Federal or provincial 
zero-emission vehicle mandates and heating electrifcation goals would also 
increase the space for a complementary sustainable energy system to grow. 

Te planning approach adopted will also determine what trajectory the 
region takes. Tus far, the Atlantic Loop and federal support have focused 
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primarily on feasibility studies and public acceptance of transmission infra-
structure. An approach more likely to turn the creative tensions into com-
plementarities would involve supporting the development of local net-zero 
community energy plans, which would rely on the regional grid for backup. 
Tis planning could follow the CED approach involving education, needs 
assessments, and cooperative development – a clear contrast with elite infra-
structure planning by governments and utilities. Indigenous communities 
must also be supported in achieving the energy futures they defne for them-
selves. Moreover, Indigenous insights about how to act now for a sustain-
able future should be foregrounded in energy planning. 

Te Atlantic region has the potential to become the forerunner in dem-
onstrating how a complicated legacy of hydro-electric megaprojects can 
accelerate energy transitions by empowering local and democratic sustain-
able energy systems. If the Atlantic provinces take a development pathway 
that seeks to leverage the existing megaproject-linked regional grid infra-
structure to enhance community economic development, they would ofer 
a valuable guide for the rest of Canada. 
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that increased self-generation can result in a cost shift toward existing customers – 
with low-income customers less likely to escape costs through net metering. A full 
discussion of several sustainability principles therefore might couple net-metering 
policy within broader equity considerations and a larger policy mix such as target-
ing solar installations toward low-income communities, wider energy poverty re-
duction strategies, and evidence-based estimates of the net system cost/benefts of 
net metering. 

77 For further discussion on tensions in technological development, see Haley, “Inte-
grating Structural Tensions.” 
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9 
The Quebec Energy System 

How to Optimize Its Low-Carbon 
Advantage? 

PIERRE-OLIVIER  PINEAU  and JOHANNE  WHITMORE  

CHAPTER HIGHLIGHTS 

● Quebec is ideally positioned to decarbonize energy systems, both 
domestically and in the northeast region, given its abundant hydro-
power and storage capacity. 

● Despite ambitious greenhouse gas (GHG) reduction goals and a 
carbon market, Quebec struggles to meet its targets, mainly due 
to growth in road-transportation-related emissions. 

● To address both issues, Quebec must achieve greater efficiency in its 
own energy system while improving interregional collaboration to 
provide affordable low-carbon power and storage to neighbouring 
jurisdictions. These pathways offer significant potential for mutually 
reinforcing economic and environmental benefits. 

● Reforms to energy and climate governance, as well as energy prices, 
are required to reduce emissions and reflect the real value of energy 
and its infrastructure. 

● An integrated and coherent policy approach would help deliver 
sustained, structural cuts in emissions and would optimize resource 
and energy use. 
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In Quebec, the energy system is already largely consistent with many of 
the key sustainability principles presented in the Introduction (Figure I.2). 
However, as discussed in this chapter, some signifcant challenges remain, 
particularly in improving the efciency of energy use, reducing emissions in 
key sectors, optimizing regional electricity and carbon markets, and resolv-
ing potential conficts over the future prioritization of electricity uses. 

Decarbonizing Transport and Heavy Industries and  
Optimizing the Renewable Energy Sector 
Quebec has the lowest GHG emissions per capita among the Canadian 
provinces, at 9.8 tonnes per person in 2018.1 Tis is largely due to its close to 
100 percent renewable electricity generation and widespread use of electri-
fed space heating. Te electricity sector, which is already decarbonized, 
supplies signifcant amounts of energy to buildings and industry. With low 
emissions in the power and building sectors, transportation and heavy in-
dustries represent a higher portion of Quebec’s emissions. Among the prov-
inces, Quebec has the second-highest share of energy-related emissions 
from the transportation sector, at 43 percent (after Prince Edward Island) 
and the highest from heavy industries, at 19 percent of total emissions.2 

Decarbonizing these two sectors is the key challenge for Quebec’s energy 
system in transitioning to low-carbon sustainable energy. 

Quebec is abundantly endowed with hydraulic resources, with the result 
that its large renewable electricity production (212 terawatt hours in 2019) 
accounts for 33 percent of Canada’s total power output Tis situates the 
province as a leader in clean power. Quebec also benefts from a long-term 
contract with Newfoundland and Labrador, under which about 30 terawatt 
hours (TWh) of hydro-electricity are imported from Labrador annually at a 
very advantageous price to Quebec. Tat contract ends in 2041. Te prov-
ince’s storage capacity of 176 TWh across twenty-seven large hydropower 
reservoirs is unique in Canada.3 Tat capacity could be used to facilitate the 
integration of variable energy resources throughout eastern Canada and 
the northeastern United States. Two important issues need to be resolved 
to optimize the use of these assets for a sustainable energy transition: 
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diminishing the high levels of electricity consumption in Quebec (fostered 
in part by low prices) and developing a market structure with Quebec’s 
neighbours to monetize the value of its low-carbon electricity and storage 
capacity. 

In addition to these issues, Quebec’s performance so far in reducing its 
own GHG emissions suggests that its current climate policies may not be 
sufcient to achieve deep decarbonization. A broader framework will be 
required. Te full range of available economic and regulatory instruments 
should be used, incorporating a more efective and transparent governance 
structure for its Electrifcation and Climate Change Fund, which receives 
the revenues from the province’s GHG cap-and-trade system. A clear plan 
to develop circular economy strategies will be necessary to optimize re-
source and energy use. 

Context and Background 

Governance and Planning 

Energy Markets 
Te electricity sector in Quebec is dominated by one of the largest public 
utilities in North America, Hydro-Québec. Te natural gas market is led by 
Énergir, a privately owned utility that imports gas from the United States 
and western Canada and distributes it in the most populous regions, mainly 
between Montreal and Quebec City (the exception is Gatineau, where 
Gazifère, an Enbridge subsidiary, holds the distribution rights). A small 
amount of renewable natural gas (4 petajoules) is produced in the province, 
mainly from landflls, and is injected into the gas network. However, over 
80 percent of that production is exported to more lucrative markets in the 
United States. Although there is no crude oil production in Quebec, two 
refneries produce enough refned petroleum products (RPPs) to meet its 
RPP needs. As of 2019, approximately 40 percent of Quebec’s oil imports 
came from western Canada, with the remaining 60 percent coming from 
the United States. 

Quebec’s electricity sector is efectively a semi-regulated, vertically inte-
grated state-owned monopoly. Hydro-Québec is by far the largest electri-
city producer in the province. Its subsidiary Hydro-Québec Production 
(HQP) owns and operates production facilities. Hydro-Québec TransÉnergie 
operates the transmission network, and Hydro-Québec Distribution (HQD) 
oversees distribution across the province. With the exception of a few 
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of-grid diesel plants that supply predominantly Indigenous communities 
in the far north, HQP operates hydro-power plants only. 

HQD’s largest supply contract is with HQP. Called the “heritage pool,” 
under the arrangement HQP is obligated to supply up to 165 TWh of energy 
to HQD at a fxed price set by the government (currently around 3 cents per 
kilowatt hour). Some independent power producers also operate hydro (751 
megawatts), wind (3,722 megawatts), and biomass cogeneration plants (856 
megawatts) under long-term contracts with HQD.4 

Hydro-Québec has signed ffty agreements with six Indigenous nations 
and communities on power generation and transmission projects in the last 
forty years.5 Agreements since 2002 have followed a unique approach based 
on the empowerment of First Nation communities, established through the 
Paix des braves agreement of that year. Te agreement was reached after 
several years of litigation involving Quebec, the federal government, and the 
Cree Nation concerning the exploitation of resources on Cree territory, 
notably by Hydro-Québec. Rather than seeking a release from the parties, 
Premier Bernard Landry (Parti Québécois) proposed an approach based on 
the sharing of power and resources around economic development in the 
Cree territories. Under the agreement, the Cree assumed some provincial 
governance responsibilities, with the necessary funding from the Province. 
In exchange, the Cree agreed, with participation in environmental assess-
ments, to the co-development of the Eastmain hydro-electric complex. 

Te agreement marked an important step in a “new nation-to-nation re-
lationship that is open, respectful of the other community and promotes the 
empowerment of the Cree Nation in its own development in the context of 
greater autonomy.”6 It also aimed to reverse the colonial approach to re-
source development on Cree land and to give the Cree greater political and 
economic autonomy. Bernard Landry recognized this when he said, “equity 
between Aboriginals and non-Aboriginals must translate into equal oppor-
tunities for development. Tis notion is the foundation of our agreement 
and is the best guarantee to avoid further widening the gap of misunder-
standing between us.”7 

To this day, the Paix des braves agreement is still viewed as a model. 
During the 2018 provincial election campaign, Premier François Legault 
stated that he would use “Bernard Landry’s model with the Crees” as an ex-
ample to be followed in negotiating upstream with Aboriginal peoples.8 Te 
latest agreement is on a 200 megawatt (MW) wind project co-developed 
by an Innu community and a private developer (Boralex) that should start 
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production in 2024.9 Te Petapan Treaty, viewed as a modern version of the 
Paix des braves agreement, is also under negotiation.10 It is the frst treaty 
negotiated between First Nations and Innu community and the federal and 
Quebec governments since 1975. Te Innu want, among other things, an 
economic agreement that would include an energy block of 500 MW. Tese 
agreements can be viewed as illustrations of how the energy sustainability 
principles of decolonization and community and relationships are being 
deployed, albeit still imperfectly. 

Te Régie de l’énergie (the Quebec Energy Board) regulates electricity 
and natural gas distribution and monitors the RPP market. However, there 
is no integrated energy planning and governance structure in Quebec. Te 
Régie is an independent body and an administrative tribunal, but it has no 
planning mandate. No specifc planning is done in the RPP sector. Hydro-
Québec Distribution and natural gas distributors must obtain approval from 
the Régie for their rates and supply plans. Te other ten very small munici-
pal distributors or cooperatives operate under HQD’s approved tarifs and 
do not interact directly with the Régie. 

Climate Policy and Governance 
Quebec has ambitious GHG emission reduction target of 37.5 percent 
below 1990 levels by 2030; it hopes to reach carbon neutrality by 2050. It 
has adopted fve climate action plans since 1995, the most recent of which, 
adopted in 2020, covers the 2020–30 period.11 All have largely failed to 
reach their reduction targets. Tese outcomes have been the result of a lack 
of efective governance structures for planning, coordinating, implement-
ing, and monitoring the hundreds of actions they embodied, involving 
ffteen or more diferent ministries and agencies.12 Since 2013, Quebec has 
partnered with California to operate the largest GHG emission cap-and-
trade program in North America, covering emissions from most sectors, 
except those from agriculture and waste management.13 

Te cap-and-trade system, which covers up to 80 percent of Quebec’s 
emissions, replaced a small carbon tax put in place in 2007 of about $3.8 per 
tonne. Te carbon market is illustrative of the energy sustainability princi-
ple of “economic and resources efciency” by making polluters pay for their 
impacts. Te market is created through a cap-and-trade system with yearly 
emission caps up to 2030. It efectively forces overall emissions downward 
in the regions covered by the market. Most emission rights are sold to emit-
ters through quarterly auctions. All revenues go into the Electrifcation and 
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Climate Change Fund (ECCF), formerly called the Green Fund, with cumu-
lative revenues over $4.5 billion as of 2020. Te ECCF is dedicated to emis-
sion reduction programs or initiatives (such as public transit, electrifcation, 
green renovations, and energy efciency). However, the combined efects 
of incoherent policies and a lack of efective oversight have left Quebec with 
little to show for its investments. As of 2020, the year most afected by lock-
downs due to COVID-19, the province’s overall emissions were only 9.8 per-
cent below their 1990 levels –failing to reach the 2020 target of a 20 percent 
reduction. 

In October 2020, the Government of Quebec adopted a climate govern-
ance and electrifcation bill.14 Tis was followed by the release of its 2030 
Plan for a Green Economy to replace the plan ending in 2020.15 Te bill 
abolished the already weak governance structure aimed at managing the 
ECCF transparently and efciently, the Conseil de gestion du Fonds vert. 
Te legislation also eliminated Transition énergétique Québec, a Crown 
corporation that was mandated to oversee and implement Quebec’s 2030 
Energy Policy. Tat policy included targets of reducing the consumption of 
petroleum products by 40 percent relative to 2013 levels by 2030.16 In its 
place, the environment minister was mandated to oversee the implementa-
tion of the plan and the governance of the ECCF. All targets and goals were 
kept intact. 

Te approach has a risk of returning to the structure that was in place 
prior to the creation of the Conseil. Tose arrangements were highly con-
troversial given their lack of transparency around investment decisions. Two 
additional mechanisms were established through the new legislation to act 
as “watchdogs” on the government’s use of the ECCF. Te frst was a Cli-
mate Change Advisory Committee, to be composed mainly of scientists who 
would meet on an ad hoc basis.17 Te second was a mandate to Quebec’s 
auditor general to produce an annual review of the ECCF. Neither will have 
the detailed legislated mandate or resources (such as a board, CEO, dedi-
cated staf, and a budget) of the Conseil. No provisions exist regarding how 
the two entities will coordinate their activities and operate to improve trans-
parency beyond the status quo. 

Te new 2030 Plan for a Green Economy extends the logic of its predeces-
sors, calling for increased electrifcation across the economy and boosting 
the budgets of existing programs. Te Conseil had already determined that 
many of these were inefective in diminishing GHGs, with reduction costs 
from $200 to $1,300 per tonne.18 Ironically, the government acknowledges 
the shortcomings of its new plan, estimating that it will deliver emission 
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FIGURE 9.1 
Quebec’s GHG emissions trends and targets, in million tonnes, 1990–2050 

Source: Created by the authors. Adapted from ECCC, “National Inventory Report 1990–2020: Greenhouse 
Gas Sources and Sinks in Canada – Canada’s Submissions to the United Nations Framework Convention on 
Climate Change,” 2022, https://publications.gc.ca/site/eng/9.506002/publication.html; Gouvernement du 
Québec, “Inventaire québécois des émissions de gaz à effet de serre en 2018 et leur évolution depuis 1990,” 
2020, https://www.environnement.gouv.qc.ca/changements/ges/2018/inventaire1990-2018.pdf. 

reductions of only about 20.0 percent below 1990 levels by 2030. Tis is 
substantially short of Quebec’s 37.5 percent target (see Figure 9.1).19 Te 
government recognizes that other complementary measures, including 
those by municipalities and Ottawa, will be necessary to close the gap. Te 
carbon market is also expected to contribute to the remaining emission 
reduction requirements. Its decreasing cap and increasing price signals 
function as a de facto carbon budget. 

Te Technological Context 
Quebec’s electricity sector is already substantially decarbonized, with 
40,437 MW of hydropower capacity and 3,432 MW of wind power installed 
as of 2017.20 Te sector benefts from a large transmission network that inter-
connects the remote northern and eastern producing regions with consump-
tion centres in the St. Lawrence Valley, Ontario, New Brunswick, Labrador, 
New York, and the New England states. Quebec’s extensive interconnections 
could be an asset in regional decarbonization, allowing clean power to 
move efciently to where it’s needed. In this context, electrifcation is seen 

https://www.environnement.gouv.qc.ca/changements/ges/2018/inventaire1990-2018.pdf
https://publications.gc.ca/site/eng/9.506002/publication.html
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by the government as the central element of the province’s decarbonization 
strategy. 

However, some carbon-intensive industries, such as petroleum refneries 
and aluminum, cement, and steel production facilities, do not lend them-
selves readily to electrifcation. Electrifcation of their processes may be 
expensive. In some cases, there are no obvious or commercially available 
electrotechnologies that can be used to reduce CO2 emissions. Alterna-
tives include improved energy management, green hydrogen, or sustain-
able biofuels. 

On the transportation side, Quebec residents own over 5 million per-
sonal vehicles, of which less than 3 percent are electric vehicles (EVs). 
Despite the province’s obvious advantages – cheap, abundant electricity – 
and some of Canada’s most ambitious EV targets (2 million by 2030), 
zero-emissions vehicle (ZEV) standards and subsidies ($7,000 per vehicle 
in 2023), EV sales still fall far behind those of light trucks, including SUVs 
and pickups. In 2021, EVs represented 9 percent of the total market share of 
new vehicles sold in Quebec, compared to 71 percent for light trucks, the 
portion of which is growing every year. Overall, sales of cars are declining, 
and those of light trucks are increasing. 

If this trend continues, light trucks will take over the market by 2028, 
regardless of EV subsidies. Te government’s 2030 Plan for a Green Econ-
omy did announce a ban on sales of new gasoline vehicles, starting in 2035. 
Major public transit projects are under way, including a tramway in Quebec 
City, light train line in the Montreal region and the expansion of its subway 
network. However, there are few measures to structurally change individual 
transportation behaviours, such as reforms to urban planning rules, fnan-
cial measures, the expansion of carsharing programs, and more sustainable 
options for interregional transportation. 

On freight transportation, few low-carbon options have been seriously 
examined. Basic data are lacking. Both the Politique de mobilité durable 
2030 and the 2030 Plan for a Green Economy focus mostly on personal 
transportation,21 even though GHG emissions from freight transportation 
have increased at a much faster pace. Te main measures put forward for 
decarbonizing the freight sector include the Écocamionnage program, which 
provides subsidies for purchasing technologies that improve vehicle energy 
efciency and for fuel switching (e.g., to battery electric or fuel cell) for 
trucks. Financing is also available for projects that decrease GHG through 
improved logistics, either through sharing or electrifcation of delivery.22 
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The Political Economy of Energy Transitions in Quebec 
Many factors can hinder or accelerate low-carbon energy transitions. How-
ever, energy prices remain a key factor. 

Although carbon pricing and climate action have become polarizing 
issues in some provinces, this is less the case in Quebec. Broad support from 
the electorate for climate action prompted all major political parties in the 
province to support the early adoption of GHG reduction targets, climate 
policies, and carbon pricing through the cap-and-trade program – even at 
added costs to consumers. At the same time, those costs have been largely 
invisible to consumers, which may help explain the continued support for 
the Province’s climate policies. Quebec’s relatively “green” starting point 
around climate policy may also be a signifcant factor, with the very strong 
low-carbon contribution from its hydro-electric resources making a transi-
tion to a fully carbon-free energy system appear relatively straightforward. 
Quebec’s clean energy image may also have helped to forge an identity-
defning position relative to the other provinces. More pragmatically, though 
not without issues, Quebec’s cap, price, and invest approach of recycling 
cap-and-trade revenue to fund climate programs, such as subsidizing the 
purchase of EVs, is consistent with research that suggests this is an efect-
ive way of building public support for climate policies.23 

Some social movements are pushing the government for more aggressive 
action. For example, the Pact for Transition has gathered more than 280,000 
signatures since 2019,24 calling for individual as well as collective action. At 
the same time, there are signs of growing resistance from large industrial 
emitters as the carbon market tightens. Many of these emitters have op-
posed reforms that after 2023, would have lowered the number of free emis-
sion allowances they receive. As of January 2021, there was no plan for how 
these allowances were to be allocated over the 2023–30 period. In 2020, 
free allowances accounted for about 33 percent of the Quebec cap. Seventy-
six industrial emitters were allocated about 18 megatonnes (Mt) of free 
emission rights out of the 55 Mt cap.25 Gasoline and diesel consumers have 
not opposed the cap-and-trade system. Tey seem either unaware of or un-
concerned with the 5.2 cents per litre added to fuel prices by the cap-and-
trade system. 

Electricity prices in Quebec are among the lowest in North America, 
which can be considered as a sign of intragenerational justice because it 
facilitates energy access to all. Electricity rates remain nevertheless a very 
contentious topic. Political leaders shy away from proposing any type of 



226 Pierre-Olivier Pineau and Johanne Whitmore

Winfield_final_10-01-2023.indd  226 2023-10-01  6:30:19 PM

 
 

  
 
 

   

 
 

  
 

 

 

 
 

 

 
 
 
 

tarif reform, let alone rate increases that could foster a greater economic 
and resource efciency. Te average price for residential consumers in 
Quebec was 7.30 cents per kilowatt hour (kWh) in 2020, signifcantly lower 
than in the rest of Canada (11.10 cents in Toronto, 11.51 cents in British 
Columbia) and in the United States (33.66 cents in New York, 36.66 cents 
in San Francisco).26 Residential rates are low because of the low production 
cost of hydropower in Quebec and due to the cross-subsidization of resi-
dential rates by commercial and industrial consumers. In 2019, revenues 
from residential consumers covered only 88.0 percent of their supply costs, 
whereas commercial consumers paid 119.6 percent of their costs and in-
dustrial consumers 104.5 percent.27 Despite these arrangements, commer-
cial and industrial consumers still beneft from some of the lowest rates in 
North America.28 

Te tarif structure for residential consumers is very simple. Consumers 
pay a small access charge (40.64 cents per day), irrespective of their con-
sumption level, and an energy charge of 6.08 cents per kWh for the frst 
40 kWh (per day) and then 9.38 cents per kWh.29 Tere is no dynamic com-
ponent, and peak consumption is not penalized in any way. A voluntary 
critical peak tarif was introduced in 2019, but only 20,000 residential con-
sumers subscribe to it, out of more than 4 million residential customer 
accounts. Te low prices and tarif structure provide no incentives for de-
centralized power generation, load management, energy storage, or energy 
efciency, four areas that are important for energy systems integration and 
sustainable energy transitions more generally. 

Most commercial and industrial customers pay for power (based on 
their peak demand, in kilowatts) in addition to their energy consumption 
(in kWh). Te structure provides more incentives to minimize peak con-
sumption and manage loads than for residential consumers. 

Industrial policies for regional economic development may also slow 
down a sustainable energy transition, as they often involve large energy-
intensive industries such as aluminum, pulp and paper, mining, steel, 
and cement, which rely on cheap and abundant energy sources for their 
competitiveness. Te perceived imperative of economic development and 
growth often results in political support for these industrial projects. In 
addition, recent interest in electric battery plants, green hydrogen pro-
duction, greenhouse-based agriculture, and data centres could induce a 
growth in the electricity demand that could add challenges to the sustain-
able energy transition. 
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Emerging Issues and Future Perspectives 

Greater Regionalization of Electricity 
Quebec’s 176 TWh of energy storage behind existing hydropower dams 
could cover close to a full year of consumption for the province. Tat stor-
age capacity, in combination with adequate transmission infrastructure, 
could also help neighbouring power systems to integrate more variable re-
newable energy resources (such as wind and solar PV). 

Power generation in Ontario, New York, New England, and most Atlantic 
provinces is dominated by non-renewable technologies, such as nuclear and 
coal, and the role of natural-gas-fred generation is growing.30 As a result, 
sustainable decarbonization of their systems implies the need for additional 
renewable generation capacity. In turn, that will necessitate balancing mech-
anisms. A regionally integrated transmission network could help reduce the 
need for new generation and energy storage facilities by sharing capacity 
and energy. It also ofers the beneft of reducing new, and potentially costly, 
storage requirements by making use of Quebec’s existing storage capacity. 
When wind and solar generation is available regionally, hydropower gener-
ation in Quebec could be halted to keep water in its reservoirs. Te hydro 
dams would then act as regional energy storage assets. 

Under this optimized electricity market scenario, peak power consump-
tion in Quebec could be supplied by excess renewable electricity genera-
tion from neighbouring jurisdictions. Conversely, when variable renewable 
energy generation winds down, Quebec’s hydropower turbines could ramp 
up to meet regional demand. Efcient operation of the power grid in this way 
would allow Quebec to act as the regional “battery” for northeastern North 
America, helping US states and neighbouring provinces achieve their GHG 
emission reduction and sustainability goals while reducing decarbonization 
costs by billions of dollars.31 

However, there are several market and institutional barriers to the imple-
mentation of this scenario. Although substantial interconnections already 
exist, the northeastern provinces and states have no common institutional 
structure for overseeing and integrating electricity markets. Te closest thing 
to such a structure is the Northeast Power Coordinating Council. However, 
the council focuses on reliability rather than market integration or oper-
ational issues. Each jurisdiction has a very diferent power market structure. 
Tere are no mechanisms for joint planning of generation and transmission 
capacities or coordination of market activities. 



228 Pierre-Olivier Pineau and Johanne Whitmore

Winfield_final_10-01-2023.indd  228 2023-10-01  6:30:19 PM

  
 

 
 
 

 
 

Market designs in the region vary from competitive wholesale markets to 
government-set contractual prices.32 Retail electricity prices are regulated 
at the jurisdictional level, independently of neighbouring jurisdictions. Tese 
incoherencies result in wide variations in average electricity prices, from 
7.30 cents per kWh in Quebec to 34.28 cents per kWh in Boston. Similarly, 
carbon and renewable energy policies and regulations have little in common 
among jurisdictions. Te overall result is market inefciencies, suboptimal 
resource allocations, and higher costs for achieving GHG reduction goals. 

Te Regionalization of Carbon Markets 
Quebec has partnered with California through the Western Climate Initia-
tive (WCI) to establish a cap-and-trade program that links the two jurisdic-
tions, launched in 2014.33 Close to 80 percent of Quebec and California’s 
GHG emissions are covered under this program, with a carbon price of 
$37.17 per tonne at the last auction of 2023. All distributors of petroleum 
products, natural gas, and electricity are required by law to purchase allow-
ances at these auctions to cover the emissions resulting from their sales. In-
dustrial emitters, on the other hand, can cover a large share of their emissions 
through the free allowances allocated to them through slightly diferent (but 
similar in principle) rules set by the Quebec and California governments. 

Quebec’s immediate neighbours are not part of the same carbon pricing 
scheme. All provinces have either implemented their own schemes, which 
are not linked to the Quebec-California cap-and-trade system or are subject 
to the Canadian federal backstop carbon pricing mechanism. Te northeast 
states have implemented a separate and more limited cap-and-trade system 
than the WCI, the Regional Greenhouse Gas Initiative (RGGI), which cov-
ers only the electricity sector. Ontario and New Brunswick’s emissions are 
currently covered under the Canadian federal carbon pricing system.34 Tis 
system has two components: the frst is a fuel charge (equivalent to a carbon 
tax), which covers emissions from petroleum, natural gas, and electricity dis-
tributors; the second is an output-based pricing system, covering emissions 
from industry. Whereas the fuel charge applies a carbon price on all emis-
sions, the output-based system covers only those emissions that are above 
sector-specifc “performance standards” (which are GHG emission intensity 
levels) for each industrial sector. Te system efectively provides free allow-
ances for emissions up to these performance standards. As of 2020, the 
federal carbon price was $30 per tonne, rising to $40 per tonne in 2021 and 
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$50 in 2022. In December 2020, Ottawa committed to raise its backstop 
carbon price to $170 per tonne by 2030.35 

Te RGGI system, in which New York State and ten New England states 
participate, is limited to power sector emissions.36 All power producers in 
these states must purchase allowances from RGGI auctions to cover their 
emissions or buy carbon ofsets from specifc, but very limited, projects. 
Te carbon price at the last 2020 auction was USD$7.41 per short ton, 
which is equivalent to USD$8.16 per tonne or CAD$10.43 per tonne (ac-
cording to the exchange rate on January 30, 2021). 

Tis patchwork approach to carbon pricing leads to economic inef-
ciencies and suboptimal resource allocations of its own for regional decar-
bonization. As GHG emissions reductions are not achieved at the same 
cost in difering jurisdictions, investments in abatement activities will vary 
across provinces and states and are less likely to occur in jurisdictions where 
it would make the most economic sense if energy and carbon prices were 
similar across the board. Tis would entail more uniformity in electricity 
prices in the region, which of course would be a hard sell in Quebec, despite 
the potential for overall economic and environmental gains. Furthermore, 
as the price of carbon under the RGGI is much lower than under Quebec’s 
cap-and-trade scheme, Quebec’s hydropower exports are undervalued com-
pared to what they could be if the RGGI carbon price were at the same level 
as Quebec’s. Such price distortions reduce incentives to supply renewable 
electricity to New York and New England, who have ambitious decarboniz-
ation goals. A more coherent approach could accelerate energy transitions 
toward low GHG options. 

Finally, electricity prices in Quebec are artifcially depreciated, as the cur-
rent system does not value the environmental attributes of clean electricity. 
Only direct generation, transmission, and distribution costs are considered 
in electricity tarifs. Te resulting low prices lead to higher levels of electri-
city demand and waste in the province, reducing the potential to increase 
low-carbon electricity exports to other regions, where they could be substi-
tuted for fossil-fuel-fred and other less sustainable forms of generation. 
Internalizing the environmental benefts of Quebec’s hydro-electricity into 
local prices, to increase the efciency and optimization of the province’s 
energy system, will be necessary to drive an energy transition in Quebec and 
across northeastern North America. Tis represents an important political 
challenge. 
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Conficting Electricity Uses: How to Electrify, Export, and  
Develop New Industries 
Te Quebec government developed its 2030 Plan for a Green Economy 
based on the province’s low-cost renewable power system. Te plan can be 
summarized in three key sets of measures: electrifcation of transporta-
tion, heating, and industrial operations; greater electricity exports; and 
new industrial uses of electricity, especially for hydrogen production. Other 
new industrial consumers, beyond hydrogen, are also being considered by 
Hydro-Québec. Tese include data centres, cryptocurrency mining (bitcoin) 
operations, battery producers, and greenhouse-based farming. 

Although Quebec has some surplus electricity – allowing it to export 
about 30 TWh per year – there are potential conficts between the addition 
of new power-consuming sectors and aiming to expand exports. A new ex-
port contract to Massachusetts (with a new 1,200 MW transmission line, 
the New England Clean Energy Connect) involves close to 10 TWh of elec-
tricity per year.37 Te proposed Champlain-Hudson Power Express 1,000 
MW transmission line, linking Quebec to New York City with a direct cur-
rent line, would also facilitate close to 10 TWh of electricity exports per 
year. Achieving Quebec’s target of 2 million EVs by 2030 would require at 
least 5 TWh per year. Tree proposed electrolyser-based hydrogen pro-
duction projects, Air Liquide, Enerkem, and Greenfeld Global,38 would use 
another 1 TWh per year. If more buildings are converted to electricity for 
heating, more greenhouses grow vegetables in Quebec, and new data cen-
tres open in the province, meeting other increases in electricity demand 
could pose a serious challenge. 

New demand could create conficts among difering types of consum-
ers, all of whom want access to cheap electricity. Hydro-Québec Distribution 
already foresees the need for new generation projects in its updated 2020– 
29 supply plan.39 Tat can lead only to higher average electricity prices, as 
new supply options will be more expensive than existing “heritage” sources. 
A blame game could ensue, with some existing customers accusing new 
ones of contributing to rising prices. However, with the costs of wind pro-
jects trending downward,40 there are opportunities to develop new supply 
options that would be less expensive. 

Energy Efciency and Demand Management Challenges 
Quebec’s per capita electricity consumption levels are very high: above 
20,000 kWh per year, more than double that of Ontario (9,400 kWh) and 
New York (7,400 kWh).41 Te planned electrifcation of transportation, 
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hydrogen industry development, and other new industries may result in 
pressure to achieve efciency gains to free up supply for these purposes. Te 
techno-economic potential for energy efciency in Quebec was estimated 
in 2017 at close to 30 TWh.42 

Quebec also faces signifcant challenges in the management of peak de-
mand periods. Electricity use spikes in the winter, due to the high demand 
for electric heating. Tese peaks create pressures on generation, transmis-
sion, and distribution capacity and limit potential exports. Further electrif-
cation of heating and transportation could reinforce this peaking problem. 
More fexible consumption patterns could help to stabilize the province’s 
system and improve its capacity to support low-carbon transitions at the 
regional level. 

Improving energy efciency and demand management will require sig-
nifcant changes to Quebec’s energy and climate policies. Te existing re-
gime of low electricity prices, with small demand charges and minimal 
dynamic tarif components, provides little incentive for energy-efciency 
and demand management improvements. Te system has made Quebecers 
complacent and has reinforced unsustainable energy consumption patterns. 
Tese will be difcult to change. Beyond more efcient pricing options, 
stricter energy-efciency regulations in buildings and the promotion of 
“smart” energy management systems will be necessary. 

Recommendations to Policy-Makers 
Te decarbonization of the electricity grid is viewed by many as a key mile-
stone for turning the tide on the climate crisis. Quebec is in the privileged 
position of potentially being able to help neighbouring regions decarbonize 
their energy systems. Although it has demonstrated leadership on climate 
policy and carbon pricing, it has struggled to meet its own GHG emission 
reduction goals. A more integrated and coherent policy approach is neces-
sary to deliver sustained, structural cuts in emissions, as called for by the 
Intergovernmental Panel on Climate Change, between now and 2050. 

Few governments have implemented systemic strategies, using the full 
range of fscal, educational/communication, and regulatory tools available 
to transform markets for optimized energy and resource productivity and 
use. GHG emissions are themselves a by-product of the current unsustain-
able “take-make-waste” linear economy. Given this, focusing on the de-
ployment of renewable energy and electrifcation alone will address only a 
portion of Quebec’s emissions, leaving signifcant gaps around industrial 
processes, transportation, and agriculture.43 
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Finally, to optimize Quebec’s low-carbon advantage, two practical chal-
lenges will have to be addressed. Te frst is to reform energy prices in the 
province to better refect the real value of energy and of the infrastructure 
required for its use. Tis represents a major political challenge, but it is also 
a potential source of economic gains that could help build political support, 
if the right fnancial models can be designed. Te second will be to collab-
orate with neighbouring jurisdictions to develop a more integrated, sustain-
able energy system in the region. In both cases, a comprehensive dialogue 
with all stakeholders will be required to map out options and build stra-
tegic pathways to a mutually benefcial decarbonized energy system. If 
both challenges are met, new synergies will be created, allowing for win-win 
outcomes. Greater efciency gains in Quebec’s energy system will allow it 
to meet its climate goals cost-efectively while also increasing its capacity 
to provide low-cost and low-carbon power, as well as storage capacity, to 
nearby states and provinces. Te mutual benefts of greater regional integra-
tion will accelerate the transition to a low-carbon energy system. 
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Transitioning in Reverse? 
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CHAPTER HIGHLIGHTS 

● Ontario’s experience with sustainable energy policy over the past two 
decades has featured some successes, such as the phase-out of coal-
fired electricity, a rapid and significant deployment of new renewable 
resources, and the establishment of a policy framework to address 
energy poverty (see Chapter 4). However, it has also been plagued 
by failures, particularly around the uncertain future of renewable 
energy, energy efficiency, and the abandoned efforts to address 
climate change. 

● The province currently lacks a coherent framework for decarbonizing 
its energy systems, and efforts in connection with climate change are 
stalled. The electricity sector is on track to increase greenhouse gas 
(GHG) emissions from gas-fired generation, eroding a significant 
portion of the gains from the 2013 phase-out of coal. 

● Ontario’s experience highlights the limits of top-down approaches 
to energy policy and the need to pay close attention to the ways 
that various actors are affected by policy initiatives, particularly 
Indigenous and other communities who are often marginalized in 
the policy-making process. 

● The province’s experience shows that incumbent technologies and 
actors are often able to maintain and even reinforce their positions 
through attempted transitions. This underscores the importance of 
sustained and well-informed advocacy on the part of civil society 
actors in changing deeply entrenched technological, policy, and 
institutional structures. 
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When it was introduced in response to the fnancial crisis of late 2008 and 
early 2009, Ontario’s Green Energy and Green Economy Act (GEA) of 2009 
was heralded as an industrial job-creation strategy.1 It ultimately played a 
major role in the deployment of considerable new renewable energy cap-
acity, totalling over 5,300 megawatts (MWs) of wind and 2,600 MW of grid 
and distribution system connected solar by 2018, rising from virtually none 
in 2005. Tis amounted to nearly four times the total capacity of the Sir 
Adam Beck generating stations at Niagara Falls. But, as we argue in what 
follows, it is normal and expected for energy and climate transitions to be-
come fully politicized, divisive, and open to infuence by political and policy 
actors as they attempt to advance their interests.2 Tus, the GEA came to be 
despised by ratepayers who blamed renewables for their rising electricity 
bills, by major institutional actors in the electricity system whose planning 
and technological preferences it disrupted, and by the owners and operators 
of incumbent technologies whose market shares it threatened. It also cre-
ated confict within rural communities over the siting of wind, solar, and 
small hydro facilities.3 Support and opposition for the GEA became a cen-
tral feature of the province’s electoral politics. 

Te social and political opposition that disparaged the green energy di-
mensions of Ontario’s eforts to promote low-carbon energy systems raises 
the question of how to design low-carbon policies and institutions that are 
both politically acceptable and resilient over the longer term. Ontario’s his-
tory also highlights the challenges in making trade-ofs around the sustain-
ability principles articulated in the Introduction. 

We situate the GEA as one of four major attempted transitions in On-
tario energy and climate change policy over the past two decades. Tese 
eforts include the development of a comprehensive climate change strat-
egy, which had a GHG cap-and-trade system, a phase-out of coal-fred elec-
tricity, and policies to address energy poverty.4 On the basis of these 
experiences, we recommend some strategies for policy design and planning 
for low-carbon energy transitions. 

Governance and Planning Context 
Ontario’s Ministry of Energy sets the overall policy for the energy sector. 
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Electricity and natural gas markets and prices are regulated by the Ontario 
Energy Board, a quasi-independent body that acts on directives from the 
minister and government. Te board has no mandate to engage in long-term 
planning or energy system management. 

Te existing electricity system is a mix of market and monopoly arrange-
ments. Tere is an open-access wholesale market, yet Ontario Power Gen-
eration – a Crown corporation – owns much of the province’s generation 
assets. Virtually all other market participants operate on some form of fxed 
price or payment contract. Te system is overseen by the Independent Elec-
tricity System Operator (IESO) – a mostly arm’s-length-from-government 
organization created in 1998 – that ensures electricity supply and demand 
are balanced across the system. Te IESO has periodically produced longer-
term electricity system plans.5 With the merger of Union Gas and Enbridge 
Gas Distribution, Enbridge is now the province’s monopoly natural gas 
distributor. 

From 1906 until 1998, the province’s electricity system was run by On-
tario Hydro (previously the Ontario Hydroelectric Commission), a Crown 
corporation that owned and operated almost all of the province’s generation 
and transmission infrastructure. It also managed rural electricity distribu-
tion (municipally owned electricity distribution utilities existed in most 
major cities and towns). Generation was almost entirely hydro-electric until 
the 1950s, at which point growing demand outstripped the supply of readily 
developable hydro sites. Ontario’s coal-fred power plants got their start 
during the 1950s, and a longer-term nuclear-based strategy was pursued 
from the 1960s to the 1990s. Ultimately, some twenty CANDU reactors 
were constructed at three facilities – eight at Pickering, eight at Bruce, and 
four at Darlington. Daniel Rosenbloom and James Meadowcroft describe 
this period as one of an “endless expansion regime” in which a regulated 
monopoly or “empire” was built. Te expansion of nuclear power aligned 
with a supply planning model where generation infrastructure grew without 
interruption to meet the anticipated demand, with little regard to conserv-
ation or demand management. It also meant that Ontario Hydro extended 
its role beyond simply being a utility to promoting Canadian nuclear tech-
nology at home and abroad.6 

Ontario’s electricity system entered a period of crisis in the late 1980s 
and early 1990s.7 Resource planners at Ontario Hydro vastly overestimated 
the demand for electricity throughout the 1970s and 1980s, leading to an 
oversupply of generation, particularly nuclear energy. Te supply expansion 
program had left Ontario Hydro some $35 billion in debt by the mid-1990s.8 
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Guaranteed by the Province, this debt represented about a third of Ontario’s 
total debt.9 Te political drive to keep rates low also meant that Ontario 
Hydro and local distribution utilities underinvested in transmission and dis-
tribution infrastructure, a signifcant factor in later rate increases. 

Te province’s hybrid electricity regime is a product of a failed attempt 
by Mike Harris’s Progressive Conservative government to marketize the elec-
tricity system in the late 1990s. Te Energy Competition Act of 1998 sought 
to open the electricity market to competition.10 Te act was partly in response 
to market-oriented neo-liberal ideology, but it was also motivated by per-
ceptions that Ontario Hydro was not efectively managing its nuclear feet.11 

Te Nuclear Asset Optimization Plan took seven of the twenty reactors of-
line in 1997 because of maintenance and operating issues. Tis lost genera-
tion was replaced with a doubling in production from the aging and polluting 
fve-plant coal feet.12 Te 1998 Energy Competition Act split Ontario Hydro 
into Ontario Power Generation (which held Ontario Hydro’s generation 
assets) and Hydro One (which would own and operate the provincial trans-
mission system). Ontario Power Generation was to reduce its ownership of 
generating assets from 85 percent to 35 percent by 2010, allowing the pri-
vate sector to own and operate generation infrastructure.13 Political think-
ing at the time was that private owners would run the plants more efciently 
and would keep costs down. However, for a variety of political reasons, in-
cluding the opposition of labour and environmental groups, the asset trans-
fers to private hands largely didn’t occur.14 Te 1998 act also created the 
Independent Market Operator (which later became the IESO) and required 
local municipally owned distribution utilities to become incorporated enti-
ties, which led to signifcant consolidation in the sector. 

Following from this, competitive electricity markets opened in May 2002. 
Nonetheless, the retail market was soon cancelled due to spiking retail prices 
for electricity that summer, which led to public anger and a decision by the 
Progressive Conservative government to “fx” prices in the fall of 2002. 

In August 2003, Ontarians and much of eastern North America experi-
enced a massive blackout. Te Liberals won the October 2003 provincial 
election but ofered little in the way of a comprehensive policy for energy 
and electricity beyond a pledge to phase out coal. Tey did have in hand the 
recommendations of the January 2004 report of the Electricity Conserva-
tion and Supply Task Force, which had been set up by the previous Progres-
sive Conservative government. Te task force concluded that 80 percent of 
the system’s assets would need to be replaced or refurbished over the next 
twenty years. Te Liberals created what they termed a “hybrid” system, 
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where the concept of long-term planning for the electricity system was re-
introduced while new opportunities were created for private investment 
and ownership. 

In 2004, the Liberals passed the Electricity Restructuring Act, which cre-
ated the Ontario Power Authority (OPA), whose mandate was to prepare a 
twenty-year Integrated Power System Plan and to develop competitive mar-
kets for new generation. All new or refurbished generating assets from 2004 
onward were developed based on some form of fxed price or payment con-
tract. Te 2004 legislation also allowed the energy minister to issue direc-
tives to the OPA and other public entities in the system regarding the mix of 
generating assets and energy conservation activities to be pursued. Although 
these ministerial directives were important for overcoming institutional op-
position to initiatives on energy efciency, developing renewable energy, 
phasing out coal, and reducing energy poverty, they also enabled extra-
ordinary levels of direct political intervention into the province’s electricity 
system.15 

Three Energy Transitions 

Transition 1: Phasing Out Coal-Fired Electricity 
Ontario’s frst recent energy transition was the phase-out of coal-fred elec-
tricity. By the early 2000s, due to the Nuclear Asset Optimization Plan, coal 
accounted for about 25 percent of the electricity generated in the province. 
A remarkably efective campaign by the Ontario Medical Association and 
the Ontario Clean Air Alliance focused on the health impacts of air pollu-
tion associated with the coal plants. Reinforced by threats of unilateral fed-
eral action, it ultimately prompted all three major political parties to endorse 
the concept of a coal phase-out in their 2003 election platforms.16 As smog 
episodes in southern Ontario became increasingly severe, the Liberal and 
NDP Opposition proposed that all coal-fred plants be closed by 2007, 
whereas the governing Progressive Conservatives proposed a 2014 closure 
date.17 Although the Liberals won the 2003 election, the phase-out wasn’t 
fully completed until four of the plants were closed and the remaining one 
(Atikokan) was converted to burn wood biomass at the end of 2013. 

Transition 2: Te Green Energy Act 

Te Rise of Renewable Energy 
In 2006, responding to ministerial directives, the OPA initiated a small 
feed-in tarif (FIT) program for renewable energy projects that were smaller 
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than 10 MW.18 By May 2008, about 1,300 MW of new renewable capacity 
had been approved, and the government moved to limit the development of 
any further projects. Although there were practical reasons for this step, 
namely the limited capacity of transmission lines and transformer stations, 
it reinforced the renewable sector’s suspicions about the OPA’s commit-
ment to diversifying the electricity supply mix.19 

In June 2008, Deputy Premier George Smitherman was appointed as 
minister of the newly formed super-ministry Energy and Infrastructure. 
Smitherman was outspoken and inclined to listen to leaders in environ-
mental and emerging renewable energy sectors. He was taken by the po-
tential for renewables, on the one hand, and energy conservation, on the 
other,20 through a remarkably successful green energy campaign by a co-
alition of environmental, Indigenous, and farm leaders during the summer 
and fall of 2008. 

On September 15, 2008, the Lehman Brothers bankruptcy triggered 
the near collapse of global fnancial markets, inficting months of econ-
omic harm and job losses. As a small silver lining, this fnancial instability 
opened a policy window on which renewable energy advocates were able 
to capitalize. 

Smitherman issued a ministerial directive to the OPA on September 17, 
2008, to revisit its just-completed twenty-year Integrated Power System 
Plan. Te plan’s central component was to refurbish Ontario’s nuclear re-
actor feet and build new reactors to a total of 14,000 MW of capacity, along 
with the expansion of natural-gas-fred generation and a coal phase-out by 
2014, the latter afrmed through a regulation.21 Smitherman’s new direc-
tive for the plan outlined a series of priorities that included diversifying 
into renewable energy, improving transmission, exploring a potential tran-
sition of the coal-fred plants to biomass, improving relationships with In-
digenous communities about energy, accelerating the deployment of smart 
meters to support the management of peak energy demand, and taking a 
stronger overall approach to energy efciency.22 Te directive made it clear 
that the government was serious about green energy. 

Te new direction marginalized many normally infuential policy actors 
in Ontario, particularly those whose interests aligned with centralized gen-
eration assets such as nuclear. On this, Smitherman wrote, 

As people saw the scale and scope of the proposed legislation, a variety of 
interests lined up against it ... First, there is competition by fuel source for 
market share: nuclear versus wind, or hydroelectric versus natural gas. On 
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top of that, there is a blend of Crown corporations ... working alongside 
(or against) the private sector. To boot, my predecessors had further en-
trenched the infuence of the Power Workers Union ... on the board of 
Hydro One.23 

Te coalition of green energy advocates presented its proposal for a Green 
Energy Act in January 2009. Te resulting legislation, the Green Energy and 
Green Economy Act, Bill 150, largely refecting the coalition’s goals, was 
adopted in May 2009. 

Te GEA was designed to reduce the fnancial and regulatory risks for 
renewable energy developers and investors. Its centrepiece was a feed-in 
tarif (FIT) program, which guaranteed a fxed price for selling renewable 
electricity over a twenty-year term. Te price was meant to ensure a com-
petitive internal rate of return and was determined based on the capital 
costs for installing the renewable generation. In the frst iteration of the FIT 
program, small-scale rooftop solar had a contract price of 80.2 cents per 
kilowatt hour (kWh) and onshore wind was paid 13.5 cents per kWh. Te 
feed-in tarif provided producers with price transparency, twenty-year con-
tracts, and certainty about the return they could expect. Each of these fea-
tures lowered the cost of borrowing capital for renewable infrastructure, 
which was a key means to diminish the total costs of a project. 

Other incentives built into the FIT program included a price “adder” for 
community- or Indigenous-sponsored projects. Projects in which an In-
digenous community had 10 percent or higher ownership were eligible for 
the price adder. Some grants were provided to facilitate the organizing of 
community- and Indigenous-owned of renewable energy projects. A $250 
million Aboriginal Loan Guarantee Program was also created to support 
Indigenous-owned FIT projects.24 

Te GEA attempted to reduce regulatory uncertainty by guaranteeing 
the connection of renewable energy projects to the transmission grid and 
shifting land-use planning approvals for such projects away from local muni-
cipalities to the provincial government. Environmental, planning, and grid 
connection approvals were to be handled through a one-window Renewable 
Energy Facilitation Ofce. Communities that opposed projects could no 
longer appeal to the Ontario Municipal Board. Rather, any appeals would 
have to go to the Environmental Review Tribunal. Appeals were restricted 
to environmental matters (e.g., Clean Water Act, Environmental Protection 
Act, Endangered Species Act), and appellants would have to demonstrate 
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that the project would cause serious harm to human health or serious and 
irreversible harm to the environment before they obtained leave to appeal. 

Te Shine Begins to Fade 
Te GEA mobilized signifcant investment in renewable energy, contribut-
ing, although with other initiatives to the construction of nearly 8,000 MW 
of new wind and solar PV capacity between 2006 and 2018.25 But the shine 
quickly came of the GEA in several ways. First, many local communities 
reacted very negatively to new projects.26 Teir stated reasons included con-
cerns over noise and potential health risks, the loss of control over planning, 
and changes to property values and local environmental features. Social 
media including Facebook played a key role in coordinating action among 
opponents, who were often able to stall and slow permits and approvals. 

A key procedural challenge was that renewable energy developers needed 
to secure a contract with the OPA before they sought any other approvals. 
As a result, developers – who were competing for the best sites for solar and 
wind development in a comparable way to prospectors looking for minerals 
– normally acquired land rights for their projects on an individual property 
by property basis in the lead-up to securing their FIT contract. Anyone who 
knows rural life understands that these sorts of deals are hard to keep secret. 
Te result was often friction in local communities between those who had 
agreed to host renewable energy projects and those who had not. To make 
matters worse, some private developers diminished and discounted the lived 
experience of local communities in the minimally prescribed public engage-
ment requirements, which worsened divisions and decreased acceptance. 

Second, community-led development of renewable energy fell well short 
of its proponents’ aspirations. Even though the FIT program was designed 
around the needs of community-based and Indigenous developers, uptake 
of FIT contracts by such proponents was limited, constituting only 4 percent 
of the total number of FIT contracts and less than 9 percent of the total power 
contracted.27 Rather, industrial developers, who had the resources to quickly 
secure rights to the best wind and solar sites, and who could access the 
needed capital to develop them, came to dominate the market, even though 
their projects were economically viable at much lower rates than those of-
fered under the FIT program.28 Even projects that were developed with 
Indigenous communities were often proposed and directed by renewable 
energy frms and then presented to communities as a way to secure the 
additional revenue from the FIT adders. An energy policy that sought to 
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support reconciliation often ended up reinforcing a business-as-usual, col-
onial model of energy development, though not in every case.29 

Te reasons for the limited uptake in communities included a lack of ex-
perience among local organizations and non-profts in developing renew-
able energy.30 Tese abilities were much stronger in the two countries that 
had served as the models for the GEA FIT program, Denmark and Ger-
many, where there were well-developed networks of community and rural 
cooperative enterprises. Although the costs of partially refurbishing the 
Pickering and Bruce nuclear facilities had a much higher impact on con-
sumers’ electricity bills, the FIT program was increasingly blamed for on-
going increases in electricity costs.31 

Amid this awkward rollout, George Smitherman left provincial politics 
in the summer of 2010 to run (unsuccessfully) for mayor of Toronto. Te 
new energy minister, Brad Duguid, issued a directive in February 2011, con-
frming that the Province hadn’t abandoned its nuclear legacy. Te direc-
tive called for 10,000 MW in nuclear refurbishments and 2,000 MW of new 
nuclear generation at Darlington. Te new Darlington nuclear project had 
been suspended in 2009 by Smitherman, when the frst bids came in at costs 
far higher than those predicted by the OPA. Released a month before the 
Fukushima nuclear disaster, the Duguid directive highlighted the depth of 
institutional commitment among the province’s key energy agencies to a 
centralized, nuclear-based pathway. 

Te Green Energy Act became a central issue in the lead-up to the fall 
2011 provincial election. Te Progressive Conservative Opposition capital-
ized on rural concerns and the organizational power of Wind Concerns 
Ontario, the provincial umbrella organization of dozens of local anti-wind 
groups. Te Liberals, led by Premier Dalton McGuinty, continued to favour 
renewables, in part because of the political support for these policies in 
urban areas. In his post-political autobiography, former cabinet minister 
Greg Sorbara and 2011 Liberal campaign chair recalled, 

Te most important decision the campaign team had to make was whether 
to try to bury our association with the Green Energy Act or wear it with 
pride, despite its faws. Te decision was driven by [Dalton McGuinty] ... 
Many people approached me, begging me to try to convince the Premier to 
ease up on this issue. But he wouldn’t hear of it ... So in a move that surprised 
many observers, we didn’t hide our green energy commitments; we doubled 
down on them, frequently visiting wind and solar manufacturing plants, put-
ting the focus on the jobs we would create in the green energy industry.32 
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McGuinty’s government was re-elected in the fall of 2011, but it was re-
duced to a minority. Te ongoing fallout from the cancellations of proposed 
gas-fred generating facilities in Mississauga and Oakville prior to the elec-
tion was a signifcant factor in McGuinty’s October 2012 resignation.33 Tere 
was a widespread assumption that the Liberals had lost their majority at 
least in part because of anti-wind campaigns. An analysis of their impact 
on the election found that though they reduced Liberal votes in the areas 
where wind turbines were proposed or built, they probably didn’t result in 
the loss of any specifc Liberal seat, perhaps because the party was already 
unlikely to win the ridings where the campaigns had the most efect.34 Still, 
rural politics mattered, and Kathleen Wynne, who took over as leader of 
the Liberal Party and premier in February 2013, sought to address rural 
concerns regarding renewable energy and a range of other issues, includ-
ing protecting the sources of drinking water, appointing herself minister of 
agriculture. 

In May 2013, the government enacted changes that efectively disman-
tled the renewable energy components of the GEA. Te FIT was ended 
for large projects and replaced by a competitive-bidding process. Te FIT 
stayed in place for small projects of less than 500 kW, but there was a cap 
of 900 MW of new renewable capacity, which was flled up very quickly. 
Priority was now given to projects that had explicit municipal approval 
and community support. Te upshot of these policy changes was that new 
large-scale renewables projects stopped being approved after 2013, although 
many already approved projects were still under way at the permitting, con-
struction, or commissioning stages. Te phase-out of coal-fred electricity 
was completed at the end of 2013, but the government’s 2013 and 2017 long-
term energy plans envisioned no new renewables growth beyond 2018 and 
continued to reafrm plans to refurbish 9,800 MW of nuclear capacity at 
Darlington and Bruce, and the “extension” of the life of the aging Pickering 
facility. 

Transition 3: Climate Action 
As renewable energy procurement and development moved out of the 
policy limelight, climate policy stepped onto centre stage. GHG emissions 
in Ontario peaked in 2000 at 208 megatonnes Carbon Dioxide equivalent 
(Mt CO2e) and were at 159 Mt in 2017,35 largely because of the coal phase-
out, which was a key feature of the Province’s frst Go Green climate change 
plan, of 2007. Tat plan committed Ontario to reducing its GHG emissions 
by 6 percent below 1990 levels by 2014, 15 percent by 2020, and 80 percent 
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by 2050. An additional feature of the 2007 plan was participation in a GHG 
cap-and-trade system being developed by other provinces and states, in-
cluding Quebec and British Columbia, under the auspices of the California-
led Western Climate Initiative. 

Te initial plan was derailed by the 2008 economic crisis, but in April 
2015, the Wynne government introduced a new climate change strategy 
that reafrmed the 2007 reduction targets for 2020 and 2050 and added a 
new 37 percent reduction target by 2030. Te strategy also reafrmed the 
Province’s intent to join the Western Climate Initiative cap-and-trade pro-
gram with Quebec and California. 

Te cap-and-trade program was the centrepiece of the government’s 
June 2016 Climate Change Action Plan. Ontario’s system followed Quebec 
and California’s cap-and-trade model, where revenue from the cap-and-
trade system – expected to be about $1.9 billion per year – funded a suite of 
low-carbon initiatives and programs. In the context of the coal phase-out 
and signifcant declines in industrial emissions, largely due to economic re-
structuring, this approach made sense in Ontario, where the key sources of 
emissions growth are transportation and buildings. Tese sectors are likely 
to require signifcant public investments to achieve major emissions reduc-
tions.36 Te plan also proposed new policies to strengthen climate action in 
land-use planning, public health, agriculture, and through collaborations 
with Indigenous communities. 

The Death of Renewables, Climate Action, and the Return  
of the Empire 
Te 2016 Climate Change Action Plan seemed to refect an emerging con-
sensus around the need for movement on the climate fle, more specifcally 
on carbon pricing. In particular, the Progressive Conservative leader, Patrick 
Brown, announced his support for a revenue-neutral carbon tax over the 
spending and government programs fowing from the Liberals’ cap-and-
trade program. But Brown’s January 2018 resignation led to a campaign for 
the leadership of his party. In a keenly contested race, Toronto city council-
lor and failed mayoralty candidate Doug Ford emerged as the winner. Ford 
would go on to win a strong majority in the June 2018 provincial election, 
based on a populist appeal to both his party’s traditional central Ontario 
rural base and a new, more diverse urban base in the suburbs of Toronto 
and the surrounding “905” urban region (nicknamed the Ford nation). A 
key feature of the campaign was concern over energy costs; according to 
the Progressive Conservative platform, these stemmed from a combination 
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of the GEA FIT program and the new cap-and-trade system. Te Wynne 
government’s March 2017 Fair Hydro Plan, a 25 percent reduction in resi-
dential hydro rates, achieved by removing the provincial portion of the 
HST from hydro bills and by extending the amortization period for capital 
projects in the system at an estimated total cost of $40 billion over twenty-
nine years,37 had done nothing to alter these political trajectories. 

Following on its campaign promises, the new Ford government soon 
introduced Bill 4, the Cap-and-Trade Cancellation Act (2018), and Bill 34, 
the Green Energy Repeal Act, in September 2018. As a government news 
release explained, “Te original Green Energy Act led to the disastrous 
feed-in-tarif program and skyrocketing electricity rates for Ontario fam-
ilies and took away powers from municipalities to stop expensive and un-
needed energy projects in their communities. Under the last government 
energy rates tripled, hurting families and driving manufacturing jobs out of 
Ontario.”38 

Te Green Energy Repeal Act was largely symbolic, as the FIT program 
had been functionally non-existent since 2013. Te act did cancel 758 pro-
jects that were in the approval and development pipeline.39 Te cancellation 
of White Pines, a controversial wind farm that was set to begin operation, 
illustrates the determination with which the government shut down renew-
able energy projects. Te White Pines Wind Project consisted of nine tur-
bines with 18.5 MW capacity. It was situated in South Marysburgh, Prince 
Edward County, a rural agricultural region on the shores of Lake Ontario. 
Prince Edward County has a budding tourism and wine industry, as well 
as increasing real estate development for weekend homes and ex-urban re-
tirees. White Pines was originally given a FIT contract in May 2010, and 
after a contentious and drawn out permitting and appeals process, it began 
construction in 2017–18. It was not without controversy, including loss of 
habitat for species at risk and impacts to cultural heritage landscapes, but it 
was ultimately given regulatory approval. 

Te project was originally intended to have twenty-nine turbines, but the 
government and Environmental Review Tribunal cancelled twenty in 2016 
because of a fnding that the full complement of twenty-nine would cause 
serious and irreversible harm to endangered bat and turtle species. Among 
the cancelled projects, White Pines was unique in that it was fully con-
structed – although not yet operating – and that its cancellation required 
a dedicated piece of legislation, namely the White Pines Wind Project 
Termination Act (2018). Te Province agreed to pay $231 million in com-
pensation to decommission and remove the turbines. 
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Renewables and the provincial climate change strategy were not the only 
victims of the Ford government. At the end of 2020, it quietly dispensed 
with the last public trace of an energy planning framework, relieving itself 
of the requirement to produce a long-term energy plan every three years.40 

Ontario’s comprehensive framework for energy efciency was essentially 
dismantled in March 2019.41 

During the post-election fall of 2022, the provincial government un-
veiled a series of signifcant energy policy initiatives. Te announcements 
further illustrated that it lacked any vision or pathway for moving to a net-
zero energy system and that the incumbent nuclear and natural gas sectors 
remained frmly entrenched. Te most recent estimates from the IESO pre-
dict that electricity demand will outstrip existing capacity.42 Regional cap-
acity restraints in Windsor were reported to have kept a multibillion-dollar 
chemical plant from being developed there.43 At the same time, reports pre-
pared for the IESO seemed to confrm the potential for energy-efciency 
measures and distributed energy resources to meet and exceed the antici-
pated growth in demand.44 

Rather than focus on renewables, decentralized energy resources, or 
strengthening its relationship with Quebec, the Province announced that it 
would develop up to 1,500 MW of new natural gas generation and 2,500 MW 
of grid-scale battery energy storage, which it hopes will be online by 2027.45 

It also revealed that it will extend the life of the Pickering nuclear plant to 
the end of 2026 and examine options for refurbishing it.46 Ontario Power 
Generation announced its intention to move forward with a 300 MW small 
modular nuclear reactor at Darlington. Te long-term deal with Quebec to 
exchange electricity in summer and winter was scrapped.47 Te minister did 
direct the IESO to revive some of the conservation and demand management 
programming that it had terminated in 2019 over the 2021–24 period.48 

Implications for the Politics of Energy Transitions 
Ontario’s experience with green energy reveals that energy transitions are 
also social transitions that can lead to signifcant social and political con-
ficts. Choices about energy and climate are inherently political decisions. In 
Ontario’s case, the shifting political fortunes of the Liberal and Progressive 
Conservative (PC) governments exacerbated uncertainty about how the 
energy system and province might undergo a rational transition to a low-
carbon future. Governance frameworks for arm’s-length and independent 
policy and decision making might help reduce political interference and 
improve system planning.49 Instead, political leaders with both the Liberal 
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and PC governments have moved farther in the direction of exercising dir-
ect control over the electricity system.50 

Although the results have included some successes, notably the coal 
phase-out, eforts to address energy poverty (Chapter 4), and the rapid 
build-out of renewable energy capacity, the overall outcomes have pro-
duced serious problems. Ontario has been left with no meaningful climate 
change strategy, no long-term planning framework for its electricity system, 
and no framework for improving energy efciency with respect to either 
electricity or natural gas. Activities around renewable energy and distrib-
uted energy resources are largely at a standstill. Te costs of subsidies taken 
from general provincial revenues to artifcially lower hydro rates through 
the Liberal government’s 2017 Fair Hydro Plan, left in place and in some 
ways expanded by its PC successor, are nearing $7 billion annually, a level 
approaching the province’s total pre-COVID-19 annual defcit.51 

Tese outcomes highlight several important considerations in low-
carbon transitions. Public reactions to low-carbon policies and infrastruc-
tures need careful consideration. In Ontario’s case, the rushed, top-down 
implementation of the Green Energy Act in 2009 provoked a backlash in 
rural areas over planning, health impacts, and electricity costs, which ultim-
ately led to the policies being dismantled. Encouraging local ownership of 
renewable infrastructure rather than ownership by large corporations would 
have been a good step in addressing some of the backlash. As well, requiring 
public engagement that encourages the co-design of new developments, 
rather than trying to manufacture local acceptance, would be helpful. In 
Ontario’s case, the streamlined provincial approval and permitting exacer-
bated local resistance.52 Sustainable and durable energy transitions will need 
to pay attention to local community needs and create levels of energy gov-
ernance that are responsive to local priorities.53 

Second, energy policies must explicitly consider how social justice issues 
will be addressed in a low-carbon transition. In Ontario and, indeed, across 
Canada, there is a need to address the colonial history of energy develop-
ment, where urban communities and industry benefted while Indigenous 
communities bear the burdens from nearby hydro development.54 Te GEA 
tried to support Indigenous ownership and control of energy systems, but 
reconciliation requires that these eforts be part of a larger attempt to build 
meaningful relations with Indigenous Peoples, to respect and afrm their 
rights and title to land and water, and to address systemic racism. 

In Chapter 4, Teresa McClenaghan and her colleagues highlight the 
extent to which the Province’s electricity and climate change strategies 
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overlooked their potential efects on marginalized communities – particu-
larly rural and low-income consumers. Te impacts of rising electricity and 
particularly Hydro One distribution rates in rural communities were a sig-
nifcant factor in the backlash against these costs in rural Ontario. Sustained, 
long-term advocacy eforts were required to draw attention to these issues 
with government agencies, utilities, and regulators. Similarly, the cap-and-
trade system made no provision to address the direct impacts of carbon 
pricing on low-income consumers. 

Tird, the Ontario experience underlines the political and economic 
power of incumbents in energy transitions. Te coal phase-out, which was 
strongly resisted by Ontario Power Generation (OPG), other key energy 
institutions, and industrial energy consumers, shows that the infuence of 
incumbency can be overcome. At the same time, the province’s nuclear in-
cumbents, OPG and Bruce Power, have strengthened their positions, 
whereas except for a few pilot “sandbox” projects, renewables, energy ef-
ciency, and distributed energy resources seem to be at dead ends. Nuclear 
now constitutes a substantially higher portion of supply than it did at the 
beginning of the millennium (61 percent of total output in 2016, versus 42 
percent in 2003), and OPG still owns more than 60 percent of the prov-
ince’s generating assets. Te overall result in terms of the sustainability cri-
teria outlined in the Introduction is a system that may be relatively low 
carbon but that sufers from severe drawbacks in long-term afordability, 
technological lock-in and path dependency, transfers of signifcant legacy 
costs and risks onto future generations, and unique and uniquely catas-
trophic accident risks. 

Tese incumbencies jeopardize a signifcant portion of the gains from 
the 2014 phase-out of coal-fred electricity. Absent any signifcant move-
ment on energy efciency, renewable energy development, distributed 
energy resources, or hydro-electric imports from Quebec, an eight-fold in-
crease in emissions of GHGs and by implication, smog precursors is pro-
jected to occur as the feet of natural-gas-fred power plants constructed 
between 2004 and 2014 is run at high capacity to cover electricity needs 
during the Bruce and Darlington refurbishments over the next decade and 
new gas-fred plants are added to the system. Tese developments could 
erode more than 50 percent of the improvements in air quality and GHGs 
attained through the coal phase-out.55 

A fourth consideration that emerges is the importance of sustained, well-
informed, and focused long-term advocacy by civil society actors in achiev-
ing signifcant policy change in relation to entrenched technical, policy, and 



251 Ontario: Transitioning in Reverse?

Winfield_final_10-01-2023.indd  251 2023-10-01  6:30:20 PM

 

 

 

 

 

 

  

institutional structures. Te two major energy transition success stories in 
Ontario during the past quarter century – the phase-out of coal-fred elec-
tricity and the development, implementation, and survival of a policy 
framework to address the Energy Poverty Pyramid – both involved sus-
tained policy advocacy by the key non-governmental policy entrepreneurs, 
the Ontario Clean Air Alliance and the Low-Income Energy Network re-
spectively, over two decades or more. 

Emerging Issues and Paths Forward 
Despite signifcant successes around phasing out coal-fred generation, 
low-impact renewable energy resource development, improving energy ef-
fciency, and addressing energy poverty, Ontario’s transitional eforts re-
garding energy and climate change are now stalled. Major questions on the 
province’s future energy pathways are still on the table, with no clear frame-
works or pathways through which they might be addressed. In addition to 
the absence of any meaningful overall decarbonization strategy, issues that 
need to be resolved include the role of the gas grid, including its further 
expansion to rural communities, if any, in sustainable decarbonization 
pathways; the electrifcation of transportation; the roles of energy ef-
ciency, renewable energy, and distributed energy resources; the economic 
and environmental rationality of nuclear refurbishments or new build nu-
clear projects, including small modular reactors (SMRs); the integration of 
community energy and climate change planning activities into provincial-
level plans and strategies; the potential for major expansions of grid con-
nectivity between Quebec and Ontario; and the place of reconciliation 
and decolonization in decarbonization. Few Canadian provinces have had 
such a need for integrated planning and assessment structures for making 
longer-term decisions about sustainably decarbonizing their energy system 
and so little in place to address those needs. 
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11 
Alberta’s Quiet but Resilient 
Electricity Transition 

BENJAMIN  THIBAULT,  TIM  WEIS,  and ANDREW LEACH 

CHAPTER HIGHLIGHTS 

● Alberta’s phase-out of coal-fired electricity has been an under-
reported climate policy success, expected to result in a 40 mega-
tonnes (Mt) CO2e reduction in greenhouse gas (GHG) emissions 
every year by 2030. 

● Mutually reinforcing regulatory and pricing policies at the provincial 
and federal levels have helped ensure the durability of the phase-out 
through major political transitions. 

● Natural-gas-fired generation now dominates Alberta’s electricity 
sector; the pathway to its future decarbonization remains uncertain. 

● Although the rapid electricity transition has enabled province-wide 
emissions reductions in recent years, continued expansion of oil 
sands emissions threatens Alberta’s progress. 
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One of Canada’s biggest climate change stories is happening in Alberta, 
but it is not what you might think. Home to one of the largest oil deposits 
in the world, Alberta has been at the centre of climate change battles for 
nearly three decades. Increasing oil sands production and related economic 
growth have amplifed emissions in the province, drawing national and 
international attention. Although the fourth-largest province by population, 
Alberta has by far the highest greenhouse gas emissions and among the 
highest per capita emissions globally. Whereas most Canadian provinces 
have seen their emissions fall for over a decade, Alberta’s emissions con-
tinued to rise quickly through the frst half of the 2010s. 

Since 2015, however, its emissions have dropped, thanks to a rapid 
phase-out of coal-fred electricity generation. Alberta’s electricity emissions 
are projected to continue on a downward trajectory in coming years, as nat-
ural gas displaces coal in the supply mix and renewable electricity genera-
tion grows. Oil and gas emissions have been a major focus of environmental 
scrutiny, but the decarbonization of Alberta’s electricity sector has been 
quietly successful and resilient. A confuence of low natural gas prices, re-
newable energy cost declines, and a layering of government policy initiatives 
resulted in the rapid abandonment of a domestically produced and readily 
available fossil fuel (thermal coal) and permanent changes to the province’s 
electricity system. Te case illustrates the risks of lock-in to lower-emission 
but still carbon-intensive transitional technologies in the decarbonization 
process – from coal to natural gas in this instance – emphasized by James 
Meadowcroft and Daniel Rosenbloom in Chapter 1. At the same time, it 
highlights some potential strategies for managing those risks. 

The Two Big Emitting Sectors in Alberta’s Climate Conundrum 
Much of Alberta’s natural resource wealth is underpinned by the Athabasca 
oil sands, which are among the largest crude oil deposits in the world. 
Alberta boasts substantial conventional oil and natural gas reserves, but the 
oil sands have been its key economic story for much of the last three dec-
ades. Once oil prices rose sufciently to make new investments in the oil 
sands viable in the late 1990s, a fve-fold increase in production occurred 
between 1995 and 2015. Te same period saw a quadrupling of oil sands 
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FIGURE 11.1 
Provincial GHG emissions, 1990–2020 

Source: Created by the authors. Data from Environment and Climate Change Canada, “National Inventory Report 1990–2020: Greenhouse Gas Sources and Sinks in 
Canada,” 2022, pt. 1, 14. 
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FIGURE 11.2 
GHG emissions by sector and province in Canada, 1990–2020 

Source: Created by the authors. Data from Environment and Climate Change Canada, “National Inventory Report 1990–2020: Greenhouse Gas Sources and Sinks in 
Canada,” 2022, pt. 3, 45–58. 
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emissions.1 Production has continued to rise since 2015, albeit more slowly, 
reaching 3.3 million barrels per day in the summer of 2022.2 

Te rapid expansion of oil production in Alberta, and the accompanying 
economic growth, is the key reason why its emissions stand out from the 
other provinces in Figure 11.1. Adjusted for population, the contrast is even 
more stark. In 2019, for example, Alberta accounted for 11.6 percent of 
Canada’s population but 37.8 percent of emissions.3 Te next highest-emit-
ting province, Ontario, has over three times Alberta’s population, but it pro-
duced 22.3 percent of national emissions.4 

Te continuing expansion of the oil sands puts substantial pressure on 
Canada’s past and present emissions reduction goals. In 2014, its target of 
reducing emissions by 17 percent below 2005 levels by 2020 required 
roughly 140 Mt of reductions. Oil sands emissions were projected to grow 
by 66 Mt, from 34 Mt in 2005 to over 100 Mt by 2020 (Figure 11.2 shows the 
dramatic rise in oil and gas emissions relative to economic sectors across all 
provinces).5 Te situation presented a major technical and political chal-
lenge. Current projections now foresee far less oil sands expansion in the 
coming decade, but the oil sands GHG emissions are still expected to grow 
to 93 Mt by 2030, from estimated 2020 levels of 82 Mt.6 

FIGURE 11.3 
Emissions from electricity compared to the oil sands sector 1990–2020 

Source: Created by the authors. Data from Environment and Climate Change Canada, “National Inventory Report 
1990–2020: Greenhouse Gas Sources and Sinks in Canada,” 2022, pt. 3, 11–12. https://publications.gc.ca/collections/ 
collection_2022/eccc/En81-4-2020-2-eng.pdf. 

https://publications.gc.ca/collections/collection_2022/eccc/En81-4-2020-2-eng.pdf
https://publications.gc.ca/collections/collection_2022/eccc/En81-4-2020-2-eng.pdf
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Whereas domestic and international climate attention focused on oil 
sands extraction, Alberta’s second-largest emitting sector, its coal-heavy elec-
tricity supply, attracted little notice outside of the province.7 Until 2014, its 
electricity sector emissions exceeded emissions from oil sands extraction 
(see Figure 11.3). In that year, the 41.4 Mt of CO2 equivalent (CO2e) per year 
emissions from coal-fred power alone surpassed emissions from either type 
of oil sands extraction (mining and upgrading or in situ extraction) con-
sidered alone.8 During this time, some domestic environmental organiza-
tions saw Alberta’s runner-up climate problem as a readily accessible source 
of emissions reductions in light of the low cost of its natural gas, combined 
with ongoing cost reductions for wind and solar energy, which are abun-
dantly available in Alberta.9 Tese suggestions were met with skepticism. It 
would take years and a change in government for the seeds of coal’s decline 
to begin to bear fruit in Alberta. 

Alberta’s Electricity Emissions: Challenge and Opportunity 
Alberta’s electricity system poses unique challenges and opportunities for 
emissions reductions. It employs a competitive, energy-only wholesale mar-
ket in a winter-peaking system with a substantial share of both load and 
generation from large industrial facilities, primarily in the oil sands region. 
It is also a relatively isolated market, with import capacity equivalent to 
approximately 10 percent of installed internal generation capacity. Te com-
petitive market structure presents both barriers and opportunities for ex-
pedited transformational change. Te market itself is open to technological 
and operational innovations and can accommodate relatively quick change, 
by electricity system standards, in response to economic or policy condi-
tions. At the same time, the intense competition among a relatively small set 
of incumbents can pose risks to any sweeping policy changes. When an 
electricity system relies on the ongoing participation and investment of a 
few incumbents, arguments around merchant risk and investment expecta-
tions ring loudly in the ears of system operators and policy-makers. 

Market and Supply Legacy 
Unlike in most Canadian provinces, the Alberta government has never 
owned a utility.10 For most of Alberta’s history, all aspects of electricity sup-
ply (generation, transmission and distribution, and retail) were subject to 
cost-of-service “natural monopoly” regulation in a standard, vertically in-
tegrated utility construct. Te age of the vertically integrated utility ended 
when Alberta joined the wave of electricity market reforms in the late 
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1990s and introduced competitive generation and retail markets in the 
early 2000s.11 

For electricity generation, restructuring was accomplished with the cre-
ation of an “energy-only” market, using a marginal price derived from gen-
erator ofers of power on an hourly basis, with the least-cost ofers dispatched 
to meet demand.12 Tis market structure pays generators only for the energy 
(megawatt hours, or MWhs) that they produce. Tey are not directly com-
pensated for capacity. Generators must recover both capital and operating 
costs from the wholesale energy market and cannot earn revenue for 
availability alone, apart from a small ancillary services market.13 Given this, 
higher-cost producers in Alberta’s market cannot simply pass through those 
costs to consumers. Rather, producers whose costs are higher than those of 
other facilities will endure some combination of lower-capacity factors and 
lower margins. 

At the time of deregulation, coal dominated Alberta’s electricity supply, 
with seven power plants (each with between one and six units) providing 
three-quarters of the electricity generated in the province.14 Te balance 
came predominantly from natural-gas-fred plants, and only 3 percent of 
Alberta’s electricity came from renewable energy in 2000, most of which 
was run-of-river or small-reservoir hydro. Since these generating facili-
ties had been built under a cost-of-service regulatory model that guaran-
teed cost recovery for their investors, complex regulatory instruments 
(e.g., power purchase arrangements, or PPAs) were deployed as transitional 
mechanisms.15 

What emerged was a generation market that was open to competition 
from new entrants but with a very signifcant complement of generation 
remaining under quasi-regulatory transitional mechanisms. Te ability for 
independent power producers to access the market opened the door for 
more renewable energy. Tus, in almost every year between 2001 and 2015, 
Alberta added renewable generation, mostly wind but also small amounts of 
hydro or biomass. However, by 2015, renewable energy still supplied less 
than 10 percent of the electricity generated in the province. Although re-
newable energy had grown in Alberta, non-renewable sources were growing 
faster, including coal. At a time when Ontario had reached political consen-
sus on phasing out its coal feet (see Chapter 10), Alberta power producers 
commissioned two new coal units, each accounting for over 400 MW of 
new installed capacity, in 2005 and 2011. Te approval for another 500 MW 
unit was expedited by the Alberta Utilities Commission in 2011, though the 
project was ultimately shelved.16 
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FIGURE 11.4 
Alberta’s installed electricity capacity, 2004–22 

Source: Created by the authors. Adapted from AESO, Annual Market Statistics Reports, https://www.aeso.ca/ 
market/market-and-system-reporting/annual-market-statistic-reports/. 

Gas-fred generation also expanded much faster than renewables. In par-
ticular, the rapidly growing oil sands sector developed on-site cogeneration 
facilities to serve its steam requirements while producing electricity for its 
own operations and to ofer excess supply to the grid. Other gas-fred gen-
eration initially declined after fuel price spikes in the mid-2000s, but the 
“shale gas revolution” of the early 2010s revived interest in new combined-
cycle and simple-cycle power plants. In 2011, the largest power plant ever 
built in the province, the 800 MW combined-cycle Shepard Energy Centre, 
began construction on the basis of forecast electricity demand growth and 
expected coal unit retirements. 

As a result, from 2005 to 2015, growth in generating capacity fuelled by 
non-renewable sources quadrupled renewable capacity growth. Coal power 
lost some of its relative market share to the new gas-fred supply installed 
during this period, falling from three-quarters of installed capacity in 2000 
to around two-thirds by 2014. However, at around 6,300 MW, installed 
coal-fred capacity was higher in 2014 and 2015 than it had ever been, as 
shown in Figure 11.4.17 Absolute generation from coal remained around 40 
terawatt hours annually through to 2015, topping $3 billion in annual energy 
market revenues.18 

During the decade leading up to deregulation, the emissions intensity of 
electricity in Alberta remained stagnant at around 940 to 950 tonnes per 

https://www.aeso.ca/market/market-and-system-reporting/annual-market-statistic-reports/
https://www.aeso.ca/market/market-and-system-reporting/annual-market-statistic-reports/
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FIGURE 11.5 
Provincial GHG emissions and electricity by energy source, 2015 

Source: Created by the authors. Data from Environment and Climate Change Canada, National Inventory 
Report (2022). 

gigawatt hour, approaching the intensity of one of the more efcient sub-
critical coal units. By 2014, the average had dropped to around 800 tonnes 
per gigawatt hour, still over four times the Canadian average and among the 
highest in North America.19 While industry touted improved emissions in-
tensity performance (with the lower relative contribution from coal), it also 
projected increasing absolute emissions from power generation in Alberta 
through 2050.20 Any improvement in emissions intensity was swamped by 
increases in total generation, and electricity GHG emissions reached 51.5 
Mt in 2015.21 Alberta was responsible for well over half (59 percent) of 
Canada’s electricity GHG emissions in that year, while supplying only 10 
percent of all electricity generated in the country (see Figure 11.5). 

Early Climate Policy Efforts Related to Electricity 
Tis growth of emissions under Alberta’s open and competitive market did 
not take place in the absence of climate policy – but the policies were in-
sufcient to drive material emissions reductions in the sector. 

Early Carbon Pricing 
Recognizing the mounting pressure on the province to curb the growth of 
GHG emissions, as well as the threat that federal regulation might occupy 
the feld, Premier Ed Stelmach introduced Canada’s frst industrial carbon 
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pricing scheme, in 2007. Te Specifed Gas Emitters Regulation (SGER) no-
tionally required the province’s largest GHG emitters to reduce emissions 
intensity by 12 percent from a 2003–05 baseline. 

In reality, the SGER imposed no frm requirement. Rather, it was akin to 
a carbon tax with an output-based allocation of tax credits, with facilities 
receiving free credits at a rate equal to 88 percent of their 2003–05 emis-
sions intensity. Facilities could then exercise one of three compliance op-
tions to meet their SGER requirements if their emissions exceeded their 
allocated credits: they could purchase emissions performance credits from 
facilities with leftover allocations; they could purchase ofsets from activities 
certifed under protocols as reducing emissions outside of the price cover-
age, including renewable power plants; or they could pay $15 per tonne of 
CO2e into a technology fund, which was reinvested in activities to reduce 
emissions. Tis last fnancial compliance option efectively set a ceiling price 
on the value of emissions reductions and the trading price of emissions per-
formance credits or ofsets. 

With a $15 ceiling, and a regulatory regime that efectively allocated emis-
sions credits at a rate equal to 88 percent of a facility’s historic emissions 
intensity, the SGER had a minimal impact on operating costs. A typical 1.0 
tonne CO2e per MWh coal plant would incur costs of only $1.80 per MWh 
($15 per tonne CO2e for uncredited emissions of 0.12 tonne CO2e per 
MWh), whereas annual average market prices at the time were consistently 
above $50 per MWh.22 Te policy increased costs for coal generators, but 
these costs were insufcient to advance retirement schedules for coal units 
or to signifcantly alter their market position. Nevertheless, the system es-
tablished a framework for industrial carbon pricing, including annual car-
bon emissions monitoring and reporting. It also installed a resilient ofset 
regime, creating a secondary product that new renewable energy facilities 
could use as a small (in the range of $10 per MWh) but relatively secure 
revenue source to supplement uncertain market revenues.23 

However, by the end of 2014, despite public musings by Premier Alison 
Redford in early 2013 regarding signifcant increases, the fnancial compli-
ance price and the implied credit allocation rates remained unchanged from 
the original policy that had been set almost eight years earlier.24 With the 
newest coal unit abandoning its plans for carbon capture and storage,25 and 
a newly proposed unmitigated coal unit racing through regulatory approval 
in 2011, there is no evidence that the SGER afected construction, operating, 
or retirement decisions for coal plants. 
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Renewable Energy Supports 
Te plains of southern Alberta are particularly windy, making them the nat-
ural home for Canada’s frst commercial wind farm, in 1993. Between 2002 
and 2011, the Canadian government implemented a series of production 
incentives for new wind power projects, as well as an accelerated capital 
cost policy for renewable energy.26 Combined with the availability of ofsets 
in Alberta, wind energy grew from a few small projects at the time of de-
regulation to almost 5 percent of the electricity market by 2013. 

Capitalizing on the particularly strong winds near the community of 
Pincher Creek, most early wind projects clustered together. Given that wind 
energy is a price-taker in the power pool, and that early wind production 
was highly correlated across the geographically concentrated plants, the 
average revenues earned by wind facilities were consistently lower than the 
average market price, falling between 25 and 41 percent below that price 
during the frst half of the 2010s.27 With the price discount increasingly ap-
parent, the carbon price for ofsets not increasing as planned, and the last 
of the federal production incentive agreements ending in 2011, developers 
creatively pursued opportunities for fnancial support for new projects, but 
these were short-lived or one-of opportunities.28 Te development of new 
wind projects largely stagnated by 2015, a situation that was forecast to con-
tinue indefnitely.29 

Renewable energy developers and environmental organizations initiated 
eforts around this time to advance renewable energy policy in Alberta.30 

Tese groups developed policy proposals that were congruent with Alberta’s 
electricity market, settling on a “clean electricity standard”: this was similar 
to the renewable portfolio standards that are commonplace in the United 
States, but it included an obligation for retailers to meet a portfolio emis-
sions intensity standard rather than a prescribed renewable proportion. 
Despite the market-based and technology-neutral outcome-based ap-
proach, the proposal met opposition, particularly but not exclusively from 
incumbent generators, who argued that it was incompatible with market 
principles. Te concept was reviewed and considered by government of-
cials, and it even gained enough traction that the government participated 
in dialogue sessions.31 Renewable electricity soon fell of the priority list, 
however, a victim of the era’s frequent leadership churn. Alberta had four 
diferent Progressive Conservative (PC) premiers in the three years between 
September 2011 and September 2014. 
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Federal Coal GHG Regulations 
By 2010, the Conservative federal government had begun work on new 
regulations to reduce GHG emissions from coal-fred power. Finalized in 
2012, the regulations set a “good-as-gas” emissions intensity standard, ef-
fectively requiring the application of carbon capture and storage, although 
the technology remained uncompetitive in Alberta’s market.32 Te standard 
would apply to any new plants commissioned after mid-2015 and to exist-
ing plants once they hit their deemed economic end-of-life, which was the 
fftieth year of operation for most units.33 Te regulations put a clear end 
date on new capital investment in unabated coal plants, but the long time-
line for their application to existing plants meant that emissions reductions 
would be very slow, with the last unit allowed to operate without emissions 
abatement until 2062.34 

Public Discourse Heading into 2015 
In 2009, environmental organizations began to draw attention to the climate 
and air pollution impacts of Alberta’s heavy reliance on coal-fred power.35 

By 2014, health groups had also joined the public campaign, coalescing into 
a concerted efort to bring public attention to the health and climate im-
pacts of coal power.36 Albertans were initially only scantily aware that most 
of their electricity was supplied by coal.37 Polling quickly suggested that 
support was growing for transitioning away from coal and toward cleaner 
generating sources, particularly renewable energy.38 By 2014, all fve active 
provincial political parties had made statements, with varying degrees of 
commitment and urgency, to pursue a phase-out or to support a transition 
away from coal power.39 

Premier Jim Prentice, who had been the federal environment minister 
when the coal regulations discussed above were frst proposed, publicly con-
templated a coal phase-out in September 2014, shortly after becoming pre-
mier.40 In January 2015, recognizing the forceful public discussion on the 
topic, he initiated a multi-session roundtable discussion among coal plant 
owners, PPA buyers, government agencies, and Alberta environmental 
organizations to investigate options for coal power emissions reductions. 
Industry proposed alternatives to a strict phase-out that involved so-called 
dial-down options that were purported to reduce the dispatch of coal-fred 
power. Industry’s proposals included demands for public compensation for 
lost revenue opportunities from coal power facilities. Government received 
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the proposals and took them away for assessment, but they met with strong 
disapproval from consumer groups in the midst of an early election cam-
paign called by Premier Prentice in the spring of 2015.41 

Te 2015 election was earth shaking for many reasons. During the lead-
ers’ debate, as Premier Prentice and NDP leader Rachel Notley skirmished 
over corporate tax percentages, Prentice quipped, “I know that math is dif-
fcult,” an of-the-cuf remark that ignited a social media frestorm for its 
sexist condescension and proved a turning point in the campaign. Te same 
section of the debate featured a central exchange where Prentice attacked 
the NDP promise to phase out coal-fred electricity, pointing to the industry 
demand for billions of dollars in compensation. Te NDP won the election, 
ending forty-four years of PC rule. Te new government’s platform included 
a commitment to phase out coal power as part of a broader plan to improve 
the province’s image and record of action on climate change. 

The 2015 Climate Leadership Plan 
A major initiative launched by the Notley government was the more aggres-
sive pursuit of climate action. Te looming United Nations climate summit, 
to be held in Paris in November 2015, provided a short time frame for prog-
ress. In June, Environment Minister Shannon Phillips announced stringency 
and price increases to the SGER while also launching a public engagement 
and policy advisory process led by the Climate Leadership Panel appointed 
by the new government and chaired by University of Alberta professor 
Andrew Leach.42 Te panel was mandated with three key tasks: recom-
mending an updated approach to carbon pricing, evaluating the potential 
for an accelerated phase-out of coal-fred electricity, and suggesting a pol-
icy to hasten the deployment of renewable electricity in the province. All 
of these involved changes that would have profound efects on the electri-
city sector.43 

Formal input was sought throughout the panel process, including sub-
missions from the public, industry, and other stakeholders, all of which 
remain publicly accessible.44 All the major electricity companies in the prov-
ince, including TransAlta, the largest owner of coal assets, put forth pro-
posals recognizing the need to reduce coal-fred generation and increase 
renewable power capacity. Te incumbent industry submissions mostly 
proposed fexible options that still enabled proftable use of their existing 
assets and emphasized the costs of more ambitious alternatives, including 
coal facility conversions to natural gas. TransCanada (which owns natural 
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gas pipeline infrastructure and electricity-generating assets in the province) 
was the sole industrial actor to propose coal-to-gas conversions. 

In November 2015, the panel recommended fve major climate change 
measures, three of which directly implicated the electricity sector: the 
adoption of an economy-wide carbon tax, a phase-out of coal-fred power 
by 2030, and an aggressive, market-based renewable power procurement 
program. Over the next four years, the government adhered closely to the 
recommendations in implementing the Climate Leadership Plan (CLP), 
bringing in some of the strongest climate policy measures at the time in 
North America. Since then, climate policies have become increasingly am-
bitious in both Canada and the United States, but in 2015, the ffteen-year 
commitment to phase out coal alone would match the emissions reductions 
in Ontario’s coal phase-out, which has been widely seen as the single-largest 
GHG reduction in North America.45 Te $30 per tonne CO2e carbon tax 
would match that of British Columbia, the only other broad-based carbon 
tax in North America at the time. Te Alberta government announced its 
intent to accept the recommendations of the panel, with the CEOs of fve 
major oil companies sharing the stage with fve environmental advocacy 
groups and representatives from First Nations and organized labour. Imple-
mentation of the Climate Leadership Plan unfolded over the ensuing three-
and-a-half years. 

Coal Phase-Out Agreements 
Having announced its commitment to the Climate Leadership Plan’s 2030 
coal phase-out, the government also promised that generator capital would 
not be unnecessarily stranded.46 In March 2016, it launched a comprehen-
sive consultation and negotiation process led by Terry Boston, former presi-
dent and CEO of the PJM Interconnection, to develop transition agreements 
with the three owners of coal units that would be afected by the 2030 
phase-out: Capital Power, TransAlta, and ATCO.47 In November 2016, the 
government announced transition agreements providing for annual pay-
ments to the companies until 2030, totalling $1.1 billion.48 Te payments 
were explicitly not framed as “compensation” for early closure, though the 
net book value at 2030 (minus the value salvaged through possible conver-
sion to natural gas, estimated at $10 billion) was a key input into the amount 
of the transition payments.49 Rather, they were presented as transfers to en-
able investment in Alberta’s electricity system that would be required en 
route to replacing coal power. 
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Te secure revenue provided by the payments helped to shore up com-
pany balance sheets against difcult electricity market dynamics, as the 
2014–16 collapse of global oil prices meant that expected increases in de-
mand failed to materialize. Large new generation investments had been 
made to serve that growing demand, resulting in a supply glut and a pro-
longed period of very low energy market prices. In return, the transition 
agreements obligated the coal plant owners to cease emitting GHGs at 
any coal-fred electricity-generating operations by December 31, 2030. 
In this way, the government implemented the phase-out commitment 
without passing new legislation or regulations. It also made commitments 
to support the transition of the communities that hosted the coal power 
facilities. 

Important support for the coal phase-out process came when the newly 
elected federal Liberal government announced its own regulations to phase 
out coal-fred electricity across the country. Building on the federal regula-
tions implemented by the previous government, the new policy applied the 
same good-as-gas standard, but it accelerated the end date for the youngest 
units to the end of 2029.50 Tis change efectively backstopped Alberta’s 
phase-out agreements with federal law. Ottawa also promulgated new gas-
fred power regulations but included a grace period during which converted 
coal units would be allowed a higher emissions rate than purpose-built gas-
fred units. Te modifcation enabled extended use of existing assets through 
modest fuel conversion investments.51 Although converted coal-to-gas units 
produce more emissions in the near term than newly built gas facilities, 
enabling the re-use of existing facilities also creates an easier medium-
term transition by avoiding the construction of new forty-year assets to fll 
in short-term energy demands. Capital Power, one of three major owners of 
the original coal feet, began converting its coal units to natural gas using 
turbines capable of operating on hydrogen as part of its plan to reach net-
zero by 2050.52 

Tirty Percent Renewable Energy by 2030 
In addition to the coal phase-out, the Notley government introduced the 
Renewable Electricity Act to formalize a target of 30 percent renewable 
electricity generation by 2030.53 Te legislation also enabled the govern-
ment to launch procurement programs to develop the estimated 5,000 MW 
of renewable generation capacity required to achieve the target.54 Te Re-
newable Electricity Program (REP) was designed as a series of competitive 
procurements, with proponents stipulating a strike price for contracts-for-
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diferences (CfDs), bidding on fxed-price assurance from the government 
that insulated developers from market price volatility.55 

Tere was considerable skepticism about the cost of meeting the 30 per-
cent renewable generation target. Some estimates ran as high as $8 billion.56 

However, they failed to recognize recent improvements in wind energy 
technology, a slowdown in wind energy deployment in the United States 
and elsewhere in Canada, and the supply of pent-up (partially pre-
developed) projects in Alberta. Most importantly, they unduly discounted 
the reduced cost of capital enabled by the derisked long-term CfD price. 

Te frst round of REP saw wind energy from 600 MW of wind capacity 
procured at an average price of $37 per MWh. Te procurement cost was 
so low that the forecast cost of the program round was a fraction of its ori-
ginal budget, so the government easily added 200 MW to the originally 
announced 400 MW procurement.57 Similar results were secured in two 
subsequent rounds, including a round that required 25 percent equity par-
ticipation by an Indigenous community for projects to qualify. Te govern-
ment also followed up with a procurement of solar energy for 55 percent of 
its own electricity needs, using a very similar CfD approach, in this case 
with a special incentive for bids with 50 percent Indigenous equity. Te 
solar procurement was fnalized at an equally astounding $48 per MWh 
with 50 percent Indigenous-owned projects. Te government’s cost over 
the twenty-year horizon of the REP contracts is uncertain because its ex-
posure under the CfDs is inversely related to electricity prices. Recent analy-
sis has shown that, to date, the value of generated power has exceeded the 
contract strike price by $1.35 per MWh, implying a net payment to the 
Government of Alberta and thus a negative cost of emissions reductions 
from the REP contracts.58 

In total between 2016 and 2018, the Province contracted for around 1,360 
new MW of wind-generating capacity. With higher capacity factors than 
earlier wind projects, the REP projects, the frst of which began produc-
tion in late 2019, are expected to more than double Alberta’s annual wind 
energy generation. A detailed plan to meet the 30 percent by 2030 target 
with future REP rounds (including Indigenous and other community partici-
pation), along with community generation and micro-generation programs, 
was cancelled after the Notley government lost the 2019 election. 

Better Industrial Carbon Pricing 
Te coal phase-out and renewable energy procurement changed the base-
line trajectory of Alberta’s electricity market, but the most immediate 
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efects were realized by changes to the Province’s carbon pricing policy. 
Te government’s initial price, and stringency increases to the SGER in 
2016 and 2017, immediately widened the carbon pricing diferential for 
higher-emitting coal versus lower-emitting generation and appears to 
have had some efect: coal-fred generation fell by 5.4 percent while gas-
fred generation rose. Te more dramatic efect, however, came when the 
facility-specifc emissions intensity standards of the SGER were replaced 
entirely by the sector-wide standards of the Carbon Competitiveness In-
centive Regulation (CCIR) in 2018. 

Under the CCIR, fnancial compliance remained an option for frms at 
the same $30 per tonne CO2e rate introduced under the SGER in 2017. 
However, the output-based allocations of emissions credits shifted from the 
SGER’s facility-specifc allocations based on historic emissions intensities 
to the CCIR’s uniform allocation based on the emissions intensity of a 
“best in class” facility. For the electricity sector, this meant good-as-best-gas: 
0.37 tonne CO2e per MWh. A typical older coal unit with emissions inten-
sities of 1 tonne CO2e per MWh would now incur costs up to $18.90 per 
MWh,59 more than ten times the compliance costs of pre-2015 levels. At the 
same time, a high-efciency combined-cycle gas unit would incur almost no 
efective cost, as its emissions would be almost entirely covered by the allo-
cation of credits, and some plants could actually see compliance costs de-
crease relative to pre-2015 levels. 

Tis diference is illustrated in Figure 11.6, with priced emissions under 
the SGER for sample coal and gas units shown on the left and priced emis-
sions for sample coal and gas units under the CCIR on the right. Carbon 
pricing might have given a hypothetical new combined-cycle plant a $1.18 
per MWh advantage in 2015 relative to a subcritical coal plant, but that ad-
vantage grew to approximately $18.00 per MWh by 2018. Carbon prices 
were now much more material to generators’ ofer prices in Alberta’s com-
petitive electricity market. 

Te immediate efect was to increase the market share of lower-emitting 
gas generation, running largely at the expense of the now economically 
disadvantaged coal feet. Tis, combined with the closures of some older, 
less-efcient coal units, would result in a 25 percent drop in coal-fred gen-
eration (and a consequent 41 percent drop in GHG emissions) from 2015 
to 2018. Gas-fred generation increased to fll the diference. In 2018, natural 
gas plants replaced coal plants as the largest combined source of net-to-grid 
electricity generation, as can be seen in Figure 11.7.60 Electricity generation 
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FIGURE 11.6 
Priced emissions from sample thermal plants under Alberta’s 2015 and 2018 
carbon pricing policies 

Source: Authors’ calculations. 

GHG intensity has continued to fall, reaching 32 percent below 2015 levels 
by 2020. Absolute emissions diminished by 18.8 Mt over the same period 
– more than all emissions from New Brunswick and Prince Edward Island 
combined. In the latest projections from Environment and Climate Change 
Canada, emissions from Alberta’s electricity sector, which had hovered 
around 50 Mt per year from 1994 to 2015, will be reduced to just 9.4 mega-
tonnes per year by 2030.61 

Te decline was also assisted by the allocation of $300 million in funding 
for energy efciency provided through Energy Efciency Alberta. A further 
$50 million was allocated annually to programming specifc to Indigenous 
communities. Tese funds were for training, community energy planning, 
and energy-efciency improvements and retrofts. Projects included 18 solar 
PV projects, 125 building upgrades, and support for Indigenous commun-
ities to acquire ownership stakes in renewable energy projects.62 
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FIGURE 11.7 
Alberta monthly average electricity generation by fuel, 2004–22 

Source: Data from AESO, Annual Market Statistics Reports, https://www.aeso.ca/market/market-and 
-system-reporting/annual-market-statistic-reports/. 

Enduring Results and Policy Learnings 
Te United Conservative Party (UCP), led by Jason Kenney, swept to power 
in April 2019, having opposed the coal phase-out, supports for renewable 
power and energy efciency, and carbon pricing. It promised to devote a 
“summer of repeal” to overhauling NDP policies, including the CLP. Te 
frst bill it introduced was to repeal the Province’s carbon levy on end-use 
fuel consumption.63 However, the policy framework established by the NDP 
government for the electricity sector proved remarkably resilient. Its dur-
ability may hold important lessons for the design of emissions reduction 
policies that face political uncertainty. 

Defence in Depth: Te Transition Of Coal 
Te transition away from coal has been locked in by the preservation of two 
mutually reinforcing CLP measures: carbon pricing and the transition pay-
ments to frms to commit to the agreed-upon 2030 coal phase-out. Federal 
backstops through both federal carbon pricing legislation and coal-fred-
power regulations were also critically important. Market forces, primarily 
the low price of natural gas and falling renewable power costs, were signif-
cant factors as well. 

Although the UCP ran against the carbon pricing regime instituted by 
the NDP government, and swiftly transitioned back to a facility-specifc 

https://www.aeso.ca/market/market-and-system-reporting/annual-market-statistic-reports/
https://www.aeso.ca/market/market-and-system-reporting/annual-market-statistic-reports/
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standard for most sectors with its Technology Innovation and Emissions 
Reduction (TIER) Regulation, it preserved the previous government’s sec-
tor-wide standard approach for electricity, including the substantial cost 
disadvantage for coal generators. Furthermore, though the UCP had vocally 
opposed the coal phase-out during its time in Opposition, the UCP govern-
ment has given no hint of any intent to cancel the contracted phase-out. 
Plant owners, who would relinquish the transition payments provided under 
the agreements, would have limited incentives to push for cancellation with 
the federal phase-out regulations remaining in place, especially since no 
equivalent federal transition payments would be on ofer. Tis is particularly 
true given the diminished asset value of these plants, resulting from the re-
tained sector-wide carbon pricing approach, rising carbon price schedule, 
and their inability to compete with increasing zero-marginal-cost renew-
able energy and cheap natural gas seen in recent years (which has caused 
rapid coal plant retirements even in jurisdictions without carbon pricing or 
regulatory phase-outs, such as the United States). In fact, all the coal facility 
owners in Alberta have stated publicly that they will accelerate their coal 
phase-out, with the last unit to be converted to gas by 2023.64 

In this way, the layers of climate policies have mutually reinforced each 
other’s political durability. Sector-wide carbon pricing that materially dis-
advantages coal’s economics are tolerated by facility owners who have de-
veloped plans to transition to lower-emitting sources to extend assets 
beyond the phase-out date, and the coal phase-out is broadly accepted when 
pricing and competition are pushing coal out of the market in any case. Te 
combination of market forces and policy defence in depth means that coal 
will be phased out in Alberta long before any individual policy forces this 
outcome. Coal-fred power will depart with a whimper, not a roar. 

Trust the Market on Renewable Energy 
Te prospects for renewable energy in Alberta are less clear than what is to 
come for coal, but there are strong signs of durability here too. Te current 
government has so far retained the 30 percent by 2030 target in legislation, 
though the reference case scenario in the Alberta Electric System Opera-
tor’s (AESO) latest Long-Term Outlook (2021) forecasts that renewable 
energy will reach only 23 percent of in-province generation by 2030, as 
shown in Figure 11.8.65 However, carbon ofset values (new projects receive 
emissions ofsets under TIER at a rate of 0.52 tonne per MWh, equivalent 
to $33.80 per MWh at the 2023 carbon price of $65 per t) and corporate 
environmental, social, and governance commitments have jump-started 
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FIGURE 11.8 
Trajectories for renewable energy in Alberta 

Source: Authors’ calculations. Data from AESO, “Annual Market Statistics Reports,” https://www.aeso.ca/market/market 
-and-system-reporting/annual-market-statistic-reports/; AESO, “Long-Term Adequacy Metrics,” https://www.aeso.ca/ 
market/market-and-system-reporting/long-term-adequacy-metrics/. 

interest in private-sector oftake deals for environmental attributes (such 
as emissions ofsets or renewable energy credits) from new renewable 
energy projects.66 

Although private-sector interest in such deals probably goes back farther 
(corporate virtual PPAs were already very common in the United States in 
the early 2010s), it was not until after the auction price results for wind 
under the three REP rounds and for solar under the 2019 government pro-
curement were publicized that a new era of active deal making kicked 
of in Alberta. In both public procurements, the government served cata-
lytic roles by shouldering the costs of running a sophisticated, open, and 
highly competitive procurement, and by publicly disclosing the competi-
tive process elements, contracts, and strike prices. Its actions supplied 
“price discovery” for interested corporations, a public beneft that typical 
private-sector commercial agreements are unlikely to provide. Private pro-
curement of renewable energy is poised to drive the next leg of renewable 
energy investment expansion, but public leadership paved the road. 

By mid-2022, companies had announced private deals for energy pro-
duction from 1,141 MW of new solar capacity and 951 MW of new wind 
capacity, supporting $3.75 billion of new capital investment by 2024.67 

https://www.aeso.ca/market/market-and-system-reporting/long-term-adequacy-metrics/
https://www.aeso.ca/market/market-and-system-reporting/annual-market-statistic-reports/
https://www.aeso.ca/market/market-and-system-reporting/long-term-adequacy-metrics/
https://www.aeso.ca/market/market-and-system-reporting/annual-market-statistic-reports/
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Enough new projects are either under construction or have secured pri-
vate or government oftake deals (both signals that a project has a good 
chance of completion) to far outstrip the AESO’s 2021 forecast and even 
to surpass the legislated 30 percent target several years ahead of schedule. 
As shown in Figure 11.8, expected production from projects already under 
construction will probably see the legislated 2030 target met or exceeded 
fve to six years before that date. 

Nevertheless, how far and how fast corporate procurement takes renew-
able energy growth is a major unknown. It is still an open question whether 
the current pace of private deals can endure as more wind and solar produc-
tion reduces the prices that these technologies capture in the power pool, 
particularly as the carbon price schedule will be subject to federal political 
variables during the next decade. 

Beware of Political and Financial Lock-in 
Te coal phase-out and transition payments experiences demonstrate that 
stranding assets to pursue more aggressive emissions reductions can be ex-
pensive, with costs borne either by investors, taxpayers, or consumers. In 
the coal experience in Alberta, it was primarily investors who bore the 
losses, as coal plant asset value was reduced substantially by environmental 
policies and the advent of cheap natural gas. Taxpayers did cover the com-
pensation costs, but these were smaller than the estimated erosion in asset 
value borne by investors. Te cost to investors was mitigated considerably 
by the introduction of coal-to-gas conversion innovations that had pro-
gressed dramatically in the United States under the Obama Clean Power 
Plan. Tese were largely unknown at the point of capital investment into 
Alberta’s coal plants. With coal being phased out, the next climate policy 
stranded asset challenge may already be in the making in the form of new 
gas-fred power plants, which are multi-decade investments. Te difer-
ence this time is that both companies and government entities are now 
aware of major climate policy initiatives and have begun to prepare for such 
transitions. In early 2022, the AESO initiated stakeholder engagement 
around a “net-zero emissions pathway” for the electricity system on the 
heels of the Opposition NDP committing to such a target by 2035 if it were 
returned to ofce. Te federal government’s eforts towards the same goal 
are focused on its proposed clean electricity regulations.68 Te plan is still 
being developed and fnalized, but the precedent set by a rapid coal phase-
out has not been lost on future ambitions. 
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Conclusion 
Tough Alberta is still in the midst of an accelerated transition away from 
coal and toward a stronger complement of renewable energy that was in-
itiated with the CLP, the experience has provided some early lessons and 
highlighted some key issues going forward. Most importantly, Alberta’s 
experience shows how policy layering, the public policy equivalent of de-
fence in depth, can both compound outcomes and strengthen policy resili-
ence. Another lesson is that the government can play a role not only by 
assuming risk but also in driving price- and technology-discovery. How-
ever, in doing so, it is important to let the market work where it can drive 
costs down. While low-cost renewables have taken the clear advantage in 
Alberta’s market, their growth could be vulnerable to obstructionist poli-
cies, such as the provincial government’s August 2023 “pause” on new re-
newable energy approvals. 

It is important to recognize that circumstances also played a major role 
in the coal phase-out. Low natural gas prices allowed substantial emissions 
reductions, with limited increases in consumer costs, at least while natural 
gas prices remained depressed. Combined-cycle natural gas plants also pro-
vided a clear, understandable solution that gave comfort to both politicians 
and the public because they could see familiar facilities, already in success-
ful operation, as part of the potential solution. Te downside risk was some-
thing well understood – that Alberta would replace coal with natural gas 
generation. Te next stage toward fully decarbonizing the grid, either leap-
frogging unabated gas generation altogether or phasing it out later, may be 
more challenging without a clear, tangible vision for such a pathway, al-
though the success of the coal phase-out suggests that major transitions in 
short periods are possible and that the industry continues to prepare itself 
for a lower-carbon future. 
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12 
Subnational Climate Policy 
Leadership in British Columbia: 

Past, Present, and Potential Futures 
AARON  PARDY,  THOMAS  BUDD,  and MARK  JACCARD  

CHAPTER HIGHLIGHTS 

● British Columbia (BC) has a long history of climate policy leadership 
and innovation. It introduced a carbon tax, the first of its kind in 
North America, and implemented a suite of regulatory policies for 
decarbonizing buildings and transportation. 

● Some of its climate policies have been characterized by high levels of 
provincial-municipal collaboration and local government leadership, 
particularly from the City of Vancouver. 

● Nonetheless, the province’s emissions have grown since the mid-
2000s. Early emissions reduction plans for 2030 had policy gaps that 
other jurisdictions should take care to avoid. 

● Although uncertainties remain about the future of federal climate 
action and the development of large energy projects in the province, 
British Columbia already has many of the necessary policy tools in 
place to meaningfully reduce emissions. With successful policy imple-
mentation and continual stringency increases, the province could 
meet its targets in 2030 and beyond. 
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Over the past ffteen years, provincial governments in British Columbia 
have introduced climate policies at stringency levels and in policy mixes 
that are seen in few other jurisdictions globally. Together, the province’s car-
bon tax, clean electricity standard, low-carbon fuel standard, zero-emissions 
vehicle sales mandate, bioenergy blending mandates, Energy Step Code build-
ing code, and Industrial Incentive Program comprise a unique mix of com-
pulsory policies aimed at reducing emissions in transportation, buildings, 
and industry. Some of these policies were frsts in Canada and have infu-
enced policy development in other provinces and at the federal level. Several 
of British Columbia’s local governments, most notably that of Vancouver, 
have also taken a leadership stance, implementing efective policies and act-
ions to decarbonize energy use in buildings and transportation activity in 
their areas of jurisdiction. On the whole, British Columbia has been relatively 
successful in advancing decarbonization while simultaneously limiting major 
trade-ofs among the sustainability principles identifed in the Introduction. 

In this chapter, we examine BC’s experience as a case study in sub-
national climate policy leadership. Our primary focus is on provincial ef-
forts, but we also review important local-level leadership from Vancouver. 
We centre our discussions on two of BC’s largest emitting sectors, trans-
portation and buildings, although we touch on important industrial policy 
considerations as well. Te chapter focusses principally on the roles of com-
pulsory policies, namely regulations and carbon pricing, in emissions re-
duction in BC. Policies that are voluntary in nature such as subsidies, 
fnancing programs, and information campaigns can play important sup-
portive emissions reduction roles both in terms of political acceptability and 
emissions reduction efectiveness, but decades of real-world policy out-
comes show that such policies alone are not enough to drive deep decarbon-
ization. Due to scope limitations and our policy focus, we also do not 
examine the approval or implementation of specifc energy projects in areas 
of oil and gas, large hydro, wind, biofuels, or liquifed natural gas. 

Subnational Leadership and Policy Transfer 
Climate policy has traditionally been considered the responsibility of 
national governments and international bodies, yet there are numerous 
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examples in which subnational governments – states, provinces, and cities 
– have designed and implemented their own ambitious emissions reduction 
policies. Tey operate under a wide range of governance systems, and they 
have varying degrees of jurisdictional authority to undertake policies and 
actions to reduce emissions. In Canada, provinces hold considerable 
power over their own emissions sources due to the country’s federal struc-
ture and constitutional division of powers. Coordinated national climate 
action can be difcult in such a framework due to provincial diferences 
over political interests, socio-economic conditions, energy use and produc-
tion, and emissions. However, a federal structure can convey benefts as 
well. When national-level policies are absent or inefective, federalism can 
provide opportunities for subnational leadership.1 For example, British 
Columbia implemented carbon pricing a decade before the Canadian 
government introduced it. Similarly, Ontario and Alberta’s coal phase-out 
strategies, described in Chapters 10 and 11 of this volume, were successful 
precursors of a federally mandated national phase-out. 

Subnational governments can also act as policy laboratories, developing 
new instruments and testing implementation approaches. If successful, 
these experiments can spread horizontally to other subnational govern-
ments or vertically to the national and international levels.2 Both of these 
occurred in the case of the low-carbon fuel standard (LCFS), a policy for 
decarbonizing transportation fuels. Shortly after its establishment by Cali-
fornia, an LCFS was adopted by British Columbia, and now similar stan-
dards are under development by the Canadian government. 

Local governments can also be sources of subnational climate policy 
leadership. Although their jurisdictional authority over emissions is limited 
relative to senior levels of government, they possess considerable control 
over buildings, urban form, and transportation services through mechan-
isms such as densifcation, mixed-land-use zoning, road pricing, parking 
policies, and public transit and active transportation network design. As at 
the provincial level, these policy and planning innovations can undergo 
horizontal or vertical transfers.3 Elements of British Columbia’s Energy Step 
Code, for example, were based on earlier building code innovations by the 
City of Vancouver.4 

The BC Context 
British Columbia appears to have a lot in its favour regarding further prog-
ress in greenhouse gas (GHG) reduction. It has one of the lowest levels of 
GHG emissions per capita among the Canadian provinces and American 
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states, as well as some of the highest market shares of electric vehicles and 
heat pumps in the country.5 Its mild climate (by Canadian standards) aids 
the performance and cost efectiveness of these technologies, and its elec-
tricity system, dominated by zero-emission hydro-electric generation, pro-
motes signifcant emissions reductions when these technologies are adopted. 
Furthermore, surveys fnd that residents exhibit relatively high levels of con-
cern for the environment and low opposition to climate policies.6 Tese fac-
tors have combined to enable the province to act as a climate policy leader 
while largely avoiding negative sustainability trade-ofs. 

Despite these advantages, and unlike in many other provinces, emissions 
have actually grown in British Columbia since the mid-2000s, resulting in a 
failure to meet its 33 percent emissions reduction target for 2020. Relative 
to 2007, the province’s benchmark year, emissions have increased 7 per-
cent.7 Population and economic growth over the past ffteen years have 
driven up energy use and thus emissions in some sectors, and a stalling of 
climate policy through much of the mid-2010s prevented counteracting 
reductions. It is important to note, however, that over this period the GHG 
intensity of the province’s economy declined by 17 percent, and emissions 
per capita dropped 13 percent.8 

As shown in Figure 12.1, BC emissions are dominated by three sectors: 
transportation, buildings, and industry (including fossil fuel production). In 
2018, transportation and industry each accounted for 38 percent of provin-

FIGURE 12.1 
British Columbia sectoral emissions in 2018 (megatonne CO2e) 

Source: Authors’ figure. Data from Environment and Climate Change Canada, National Inventory Report 
1990–2018: Greenhouse Gas Sources and Sinks in Canada Part 3 (Ottawa: Environment Canada, 2020). 
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cial emissions, while buildings accounted for 11 percent.9 Electricity accounted 
for less than 1 percent, with the remaining emissions coming from agricul-
ture, forestry, and waste. Transportation emissions have increased 23 per-
cent (27 percent for freight and 17 percent for personal) relative to the 2007 
benchmark. Industrial emissions have also gone up, albeit by a far smaller 
2 percent. Building emissions have fared better, decreasing by 11 percent, 
but this can hardly be considered a success, with an economy-wide emis-
sions reduction target of 33 percent.10 

In recent years, the BC government has shifted its focus to reaching a 
40 percent emissions reduction target by 2030 (relative to 2007), announ-
cing new policies and new policy stringencies in its 2018 CleanBC and 2021 
CleanBC Roadmap plans.11 

Climate Policy in British Columbia: A Brief History 
Te Government of British Columbia began introducing GHG emissions 
reduction targets in the late 1980s. Trough the 1990s and early 2000s, its 
targets lacked meaningful policy support, with government focusing on vol-
untary information programs and subsidies in the hopes of driving down 
emissions. Predictably, emissions continued to rise. 

Gordon Campbell, a centre-right member of the British Columbia Lib-
eral Party, became premier in 2001. During his frst term in ofce, he ap-
peared to pay little attention to climate change, concentrating instead on 
fscal issues. However, between 2006 and 2008 he dramatically shifted his 
government’s focus to climate change. Many observers see the period of 
2005 to 2008 as a “policy window” for climate action.12 Hurricane Katrina 
in 2005, followed by Al Gore’s An Inconvenient Truth and a handful of high-
profle reports on the efects and costs of mitigating climate change, helped 
to move the subject into the mainstream. Surveys found that for much of 
2007, Canadians ranked the environment above health care and the econ-
omy in their lists of the most important issues facing the country.13 

During this period, meaningful compulsory climate policies began to 
take shape in a few leading jurisdictions around the world, including the 
European Union and California. Riding high on his recent re-election win 
and emboldened by a majority government, Campbell joined this move-
ment by frst creating a Climate Action Secretariat within the BC govern-
ment. Te secretariat, which still exists today, is responsible for coordinating 
the work of all provincial ministries in developing and implementing cli-
mate targets and policies. Campbell’s government also legislated a new 
round of ambitious emissions reduction targets, using 2007 as a baseline: a 
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33 percent reduction by 2020, 40 percent by 2030, 60 percent by 2040, and 
80 percent by 2050. 

Tese targets were not like the unsupported targets of the preceding 
decade. Instead, they were accompanied by a series of sector-specifc regu-
lations and North America’s frst carbon tax. Tese measures established 
the province as one of the leading climate policy jurisdictions in North 
America, and even globally. Two important regulations introduced during 
this time were the clean electricity standard (CES), which mandated that 93 
percent of new power generation must come from clean sources, and the 
low-carbon fuel standard (LCFS), which required the average carbon inten-
sity of energy sold for use in transportation to decline by 10 percent by 2020 
relative to 2010. 

Te CES and LCFS were designed with various types of fexibility to im-
prove economic efciency. Tey are technology agnostic, focusing on mar-
ket performance outcomes without dictating the specifc behavioural or 
technological choices of households and frms. Participants under these 
“fexible” regulations can also trade compliance credits among themselves 
to reduce costs, with underperformers buying from overperformers, thereby 
equalizing marginal abatement costs and reducing aggregate compliance 
burden.14 

Te CES and LCFS are estimated to have resulted in signifcant emis-
sion reductions. Te CES prevented BC Hydro, the provincial electricity 
utility, from continuing with signed agreements for two new private coal-
fred power plants. It also stopped the potential development of a 600 mega-
watt (MW) natural-gas-fred plant. Ekaterina Rhodes and Mark Jaccard 
estimated an annual emissions reduction between 10.8 and 16.6 Mt CO2e 
from the policy by 2020, making it the highest-ranking climate policy 
adopted by the Province in terms of emissions reduction efectiveness.15 

British Columbia’s LCFS covers full life-cycle emissions from liquid and 
gaseous fossil and biofuels, hydrogen, and electricity used in transportation. 
Being fexible, it allows fuel providers to trade credits among themselves, 
with high-carbon-intensity providers cross-subsidizing low-carbon-intensity 
ones. Justin Lepitzki and Jonn Axsen use energy-economy modelling tech-
niques to estimate that in a business-as-usual scenario, Campbell’s LCFS 
would reduce total transportation emissions by approximately 13 percent by 
2050 relative to a scenario without such a policy.16 

British Columbia’s best-known policy of this era – the carbon tax – was 
introduced at $10 per tonne CO2e in 2008, rising $5 per year to reach $30 by 
2012. All revenue raised from the carbon tax is recycled through corporate 
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and personal income tax reductions and low-income tax credits. Many 
studies have estimated the impacts of this tax. Rhodes and Jaccard use 
energy-economy modelling to estimate an annual reduction of 3 Mt CO2e 
by 2020.17 Sectoral estimates include a 7 percent per capita reduction in 
residential natural gas use by 2014 and a 5 percent transport emissions re-
duction by 2015.18 

Te 2006–08 furry of climate policy making was ended by the 2008 f-
nancial crisis. However, the Campbell government continued to move for-
ward with the implementation of the CES, the LCFS, and annual $5 increases 
in the carbon tax. In 2011, Campbell stepped down and his successor, 
Christy Clark, froze the carbon tax. In power until 2017, the Clark govern-
ment introduced few new or strengthened climate policies, even as it be-
came increasingly evident that the measures brought in by the Campbell 
government were insufcient to reach the province’s 2020 emissions re-
duction target. 

One notable exception during this period of relative inactivity was the 
advent of the BC Energy Step Code in 2017. Traditionally, local govern-
ments had limited avenues for introducing building energy-efciency stan-
dards that were more ambitious than those in the provincial building code. 
Te implementation of the step code changed this relationship. Te code 
consists of a series of measurable performance-based energy-efciency re-
quirements for new construction that local governments may voluntarily 
adopt through their bylaws.19 Depending on building type and region, the 
steps of the aptly named code vary, with the highest step being net-zero-
ready buildings, meaning that new buildings will be so energy efcient that 
they could theoretically produce the energy they require on-site through 
solar panels or other renewable energy generation technologies. Implemen-
tation of the policy is well under way, with at least thirty-nine communities 
referencing the step code in their building standards.20 

Current BC Climate Policy: The CleanBC Plan 
Te election of John Horgan’s NDP government in 2017 appears to have 
ushered in a new era of ambitious climate policy making in British Columbia. 
Te Horgan government’s initial climate policy agenda to 2030 was pre-
sented in its 2018 CleanBC plan, which outlined policies for transportation, 
buildings, and industry.21 Key transportation initiatives included strength-
ening the LCFS and introducing a zero-emissions vehicles (ZEVs) sales 
mandate, a policy that requires an increasing percentage of zero-emission 
new light-duty vehicle sales over time. Te mandate stipulated that the ZEV 
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market share reached 10 percent by 2025, 30 percent by 2030, and 100 per-
cent by 2040, and it followed the adoption of similar policies in California 
and Quebec. Like the CES and LCFS, ZEV mandates are fexible in their 
design. To reach a sectoral target, they incorporate the trading of sales cred-
its, with underperformers buying credits from overperformers. Specifcally, 
vehicle sellers can purchase credits from their competitors, or they can 
choose to sell more ZEVs, perhaps price cross-subsidizing by lowering the 
price of ZEVs while increasing the price of high-end internal combustion 
vehicles, which have a relatively price-insensitive buyer’s market. 

Te ZEV mandate of the CleanBC plan does not apply to medium- or 
heavy-duty vehicles, and the defnition of a ZEV includes both fully battery 
electric vehicles and plug-in hybrids, which can still burn fossil fuels. To 
help decarbonize freight and personal transportation fuels, CleanBC in-
creased the LCFS to a 20 percent emissions intensity reduction by 2030, 
relative to 2010. 

To decarbonize new buildings, the CleanBC plan included the sched-
uled rollout of the Energy Step Code, ending with net-zero-ready new 
buildings in 2032. In addition to these building-code-focused policies, the 
Province mandated that 15 percent of the gas used for building space heat-
ing and cooling and hot water must come from renewable sources by 2030. 
Subsidies and loans for heat pump adoption and home energy-efciency 
retrofts were included in the plan as well, with additional funding for public 
housing and Indigenous and remote community projects. 

Te CleanBC plan also featured industrial policy commitments. Indus-
trial emission sources present unique challenges, not just for British Col-
umbia or Canada, but globally as well. Many industries have capital stocks 
that are long-lived, and their processes are emissions-intensive, dependent 
upon energy-intensive processes that are difcult to replace with low-
emission technologies without increasing production costs.22 In addition, 
many sectors are “trade-exposed,” meaning that they sell their products in 
competitive international markets. Trade-exposure gives frms little fex-
ibility to raise the price of their goods to pay for emissions abatement, par-
ticularly if other competing jurisdictions are not imposing comparable 
decarbonization costs on their industries.23 

If British Columbia enacts stringent, compulsory climate policies that 
place additional costs on emissions-intensive trade-exposed industries, in-
dustrial production and associated GHG emissions could simply be dis-
placed to other jurisdictions that have not implemented such policies.24 

Tis is known as “carbon leakage,” the result of which would be a loss of 
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employment opportunities for industrial workers, reduced economic out-
put, and a failure to achieve global emissions reductions.25 

Recognizing this problem, the federal government introduced an output-
based pricing system (OBPS) for industrial emitters instead of a blanket car-
bon price. All industrial frms that qualify for the OBPS pay the federal car-
bon price on a portion of their emissions above a sector-specifc emission-
per-unit output intensity standard. If a frm reduces its GHG emissions 
below the standard, it receives tradable credits that can be sold to other in-
dustrial facilities, providing an inducement to further reduce emissions 
through innovation. Te design ensures that frms have strong incentives to 
diminish the emissions intensity of their production processes while pre-
serving their domestic and global trade advantages by not being subject to 
rising costs when increasing production output.26 

Unlike some other provinces in Canada, British Columbia does not rely 
on the OBPS for reducing its industrial GHG emissions. In 2018, it launched 
the CleanBC Industrial Incentive Program (CIIP), which includes some 
characteristics of the OBPS, namely rebates of carbon taxes to industrial 
facilities that reduce the intensity of their emissions relative to an estab-
lished industry benchmark. However, the CIIP difers from the OBPS in two 
specifc ways. First, it rebates only the portion of the tax above $30 per 
tonne. Terefore, under $30, British Columbia has one of the most stringent 
emissions-intensive trade-exposed GHG policies in the world, as every 
tonne is taxed at the same carbon price as all other emissions in the prov-
ince. Te BC system also provides less compliance fexibility than the fed-
eral system, as it does not include a mechanism for frms to gain additional 
subsidies by selling emissions credits when abating below the applicable 
sectoral intensity benchmark. In CleanBC, the Province also introduced a 
CleanBC Industry Fund, which invests a portion of carbon tax revenue in 
energy switching, energy efciency, and emissions capture decarbonization 
projects. 

The CleanBC Emissions Gap 
CleanBC was originally announced as a framework for getting the prov-
ince to within 75 percent of its 2030 emissions reduction target, but as time 
passed it became apparent that the plan did not live up to its billing. Updated 
emissions data and energy-economy modelling predicted that CleanBC 
policies would bring the province to within only 32 to 48 percent of its 2030 
target.27 Quite simply, more stringent policy action was urgently needed, or 
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the province would yet again miss an emissions reduction goal – this time 
the 2030 target. 

Te Federal Role and Carbon Pricing 
A potential pathway to close the emissions gap came in late 2020, when 
Ottawa announced plans to increase its backstop carbon price. Under the 
new pricing schedule, starting in 2023, the carbon price would rise by 
$15 per tonne CO2e every year, reaching $170 per tonne CO2e in 2030 – an 
increase that would have signifcant impacts on British Columbia’s future 
emissions profle. Recent research suggests, however, that the $170 carbon 
tax combined with CleanBC policies would be insufcient to reach the 
province’s 2030 target. Using energy-economy-emissions modelling, Emily 
Doan estimates that alongside the CleanBC plan, the carbon tax would 
need to be $190 to $260 per tonne CO2e by 2030 to meet the provincial 
target of a 40 percent reduction.28 Tis suggests that even with an aggressive 
federal carbon pricing schedule, more action is needed if the province is to 
meet its goals. At frst glance, Doan’s results may appear very surprising. 
However, British Columbia has already largely decarbonized its electricity 
system, eliminating opportunities for the high-percentage reductions that 
are possible in other provinces that possess fossil-fuel-dominated systems. 
Terefore, we could potentially see a scenario in which the federal $170 tax 
enables Canada to achieve its target while British Columbia fails to attain its 
own, even with the input of CleanBC policies. 

Te estimated carbon price level needed to reach the 40 percent target 
ranges so widely, from $190 to $260 per tonne CO2e, due to the highly un-
certain future of expanded liquefed natural gas (LNG) production in the 
province. Currently, one LNG project is under development, and three 
others remain at the proposal stage. If LNG production intensifes, the prov-
ince will have a considerably more difcult task in reaching its GHG targets 
without imposing extremely rigorous (and probably cost prohibitive) emis-
sions reduction policies on LNG producers.29 

Another reason why the BC government would be ill-advised to rely 
solely on the federal backstop carbon price to meet its 2030 target is the fact 
that the price is not guaranteed to accelerate. An increasingly large body of 
research shows that carbon pricing and especially carbon taxes provoke 
higher levels of political opposition than any other prominent climate pol-
icy.30 Recent surveys in Canada, for example, fnd that carbon taxes are much 
more unpopular than fexible regulations.31 Canada has a long track record 
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of public antagonism to carbon pricing, and if this history has anything to 
teach us, it is that betting on ten continuous years of stable and ambitious 
climate policy leadership from the federal government would probably be 
an unwise gamble for British Columbia, or any province, to take. 

To strengthen the CleanBC plan, the BC government had many options. 
One obvious choice would be to impose its own gradually increasing carbon 
tax to 2030, with or without a federal backstop. To meet the 2030 target 
without additional policy support, however, this tax would probably have to 
go beyond the announced federal backstop schedule, potentially exposing 
the provincial government to the relatively high political risks of carbon 
pricing. An alternative approach would involve strengthening and introdu-
cing other regulatory policies, perhaps alongside a rising carbon tax, to 
drive emissions down. 

Te CleanBC plan sufered from regulatory policy weaknesses (in terms 
of stringency and coverage) in transportation, buildings, and industry, lead-
ing to the emissions gap discussed above. Below, we outline these key weak-
nesses, paying close attention to policies or elements of policy design from 
both BC and Vancouver governments that other jurisdictions could learn 
from – the horizontal or vertical policy transfer common to subnational 
governance discussed at the start of the chapter. 

Transportation 
In 2020, over 9 percent of light-duty new vehicle sales in British Columbia 
were electric vehicles, yet the CleanBC ZEV mandate introductory require-
ment was set at 10 percent ZEV sales by 2025.32 If current electric vehicle 
adoption trends continue, or even slow down slightly, the province will prob-
ably exceed the 10 percent mandate in 2025, leaving the policy with no prac-
tical efect. Te purpose of GHG policy is to promote emissions reductions 
that would not otherwise occur. A policy that has no real impact on behav-
iour is in a sense a failed policy. Other provincial, state, or federal govern-
ments can learn from British Columbia’s overly conservative approach as 
they design their own ZEV mandates. Te ZEV market appears to be in a 
phase of rapid expansion, and policy design must take this growth into ac-
count if mandates are to be efective in producing actions that would not 
otherwise occur. 

As mentioned, the CleanBC ZEV mandate does not include medium-
or heavy-duty vehicles – anything larger a Ford F-150 pickup truck, as an 
everyday example. Freight decarbonization is therefore left to the 20 per-
cent LCFS. Freight accounts for a considerable portion of the province’s 
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emissions, and research suggests that more could be done in the sector to 
help close the CleanBC emissions gap.33 Due to its fexibility in allowing a 
wide range of fuels, including electricity, hydrogen, and biofuels, an LCFS is 
an ideal policy for achieving deep emissions cuts in the freight sector. Recent 
modelling suggests that a 40 percent LCFS could reduce freight truck emis-
sions nearly 40 percent by 2030 relative to announced CleanBC policies.34 

Other modelling work fnds similarly large potential reductions from strin-
gent LCFS policies at the national level.35 With careful design, the LCFS 
could be a leading option for promoting freight decarbonization in British 
Columbia and elsewhere. 

Buildings 
Although the BC Energy Step Code is efective at reducing energy con-
sumption in buildings, it does not mandate GHG limits and is therefore not 
ideally designed for reducing building-related emissions.36 A recent study 
found that for many types of buildings, especially those in central and north-
ern British Columbia, the step code can inadvertently increase emissions 
relative to previous standards in the BC Building Code.37 Tis research 
revealed that buildings can achieve up to step 4 of the code while actually 
increasing emissions by up to 158 percent, thereby working against the 
Province’s emissions reduction targets. Tese unintentional GHG increases 
are attributable to switches from (nearly zero-emission) electricity to nat-
ural gas for space and water heating. Such switches are possible under the 
step code because for all building types, increased efciency requirements 
may incentivize the purchase of relatively inexpensive high-efciency nat-
ural gas equipment. Tese gas emissions will probably persist in new build-
ings at all steps of the code. 

Jurisdictions looking to drastically reduce emissions in new residential 
buildings should follow the lead of Vancouver, a city that possesses its own 
building code authority because it also possesses its own charter. In recent 
years, Vancouver has introduced a Zero Emissions Building Plan (ZEBP), 
which establishes GHG and thermal energy demand intensity targets by 
building type. Te plan then outlines a stepped reduction timeline for meet-
ing these targets through maximum permitted emissions limits in the 
city’s building bylaws.38 Te plan is quite novel; when it was adopted in 2016, 
no jurisdiction in North America had specifc building code requirements 
for limiting emissions. If the plan is seen through, all new buildings in Van-
couver will have zero-emission space and water heating by 2030, with some 
building types achieving this standard by 2025. 
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Other jurisdictions that are interested in the BC step code design should 
consider making emissions reductions central to their policies from their 
inception, as seen in the ZEBP.39 Tis avoids amending efciency codes, 
which like the step code, may have already gone through an extensive col-
laborative development process among municipalities, utilities, and build-
ers. Changes to an established policy may incite signifcant opposition, 
especially from natural gas utilities and producers. 

Whereas decarbonizing new buildings is straightforward in terms of 
policy, decarbonizing existing buildings is a more difcult task. If they are 
not increased over time, low stringency renewable natural gas blending 
mandates could unintentionally help lock in natural gas, and biogas avail-
ability may also emerge as a major constraint. Retroft codes are another 
perhaps complementary approach. Close attention should be paid to the 
City of Vancouver, as it has recently directed staf to design an emissions 
regulation for existing buildings, a policy that would mandate increasingly 
strict energy-efciency and/or fuel-switching retroft requirements for dif-
fering building types over time.40 Although implementation of this policy is 
highly uncertain, it reinforces Vancouver’s status as a buildings sector policy 
innovation leader and may potentially produce a vertical policy transfer. 

Industry 
Te CIIP will probably remain an important policy for industrial decar-
bonization in British Columbia for years to come. However, it could be 
partially redesigned to ofer industrial facilities further incentives to reduce 
their emissions below the established intensity benchmarks for each sector. 
Increased funding from any proposed expansion of the CleanBC Industry 
Fund could provide targeted R&D and near-market commercialization 
grants to scale up and enable cost reductions in novel low-emission tech-
nologies to encourage rapid transitions among industrial sectors.41 

Support for education and training under the CleanBC Industry Fund is 
also needed to provide a just transition, enabling industrial workers to fully 
participate in a future zero-emission economy. Industry would also beneft 
from the development of sector-specifc technology roadmaps that set out 
pathways for decarbonizing processes and energy inputs. Such planning 
documents enable the necessary coordination among frms, governments, 
and civil society in directing priorities in R&D, developing knowledge-
sharing innovation hubs, and facilitating technological adoption over an 
established time frame.42 
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Closing the Emissions Gap: The CleanBC Roadmap 
In late 2021, the BC government released its CleanBC Roadmap, a policy 
framework for strengthening its original 2018 CleanBC plan, making what 
was arguably one of the strongest provincial emissions reduction policy 
plans even stronger.43 Te roadmap announced that British Columbia 
would follow a carbon pricing schedule in line with that of the federal gov-
ernment’s backstop ($170 per tonne CO2e by 2030) and addressed or ac-
knowledged many of the regulatory policy weaknesses mentioned above. 
Modelling work indicates that if implemented, the plan will be sufcient for 
meeting the province’s 2030 emissions target, although more independent 
modelling is needed to verify these claims. 

A novel advisory group, the Climate Solutions Council, provided exten-
sive guidance in the development of the roadmap. In February 2020, the BC 
government established the council as an independent advisory body with 
a legislated mandate to supply strategic advice to the minister of environ-
ment and climate change strategy on climate action and clean economic 
growth.44 Te council includes members from First Nations, environmental 
organizations, business, academia, youth, labour, and local government, and 
is an innovative model for jurisdictions that wish to promote transparency 
and accountability in their emissions reduction policy design and imple-
mentation. It regularly submits letters to government on topics such as how 
to close the CleanBC emissions gap and better design specifc policies (for 
example, the LCFS). 

Strengthening Transportation Policies 
Te roadmap increases the stringency of the light-duty ZEV mandate to 26 
percent ZEV new market share by 2026, 90 percent by 2030, and 100 per-
cent by 2035, providing a much needed higher stringency interim target to 
2030. Interestingly, the plan signals the Province’s intentions to implement 
a medium- and heavy-duty ZEV mandate, following the approach of Cali-
fornia. Careful design of this policy will be required to develop a structure 
that does not choose technology winners, as some designs proposed by 
California do not include biofuels, which are potentially important fuels for 
decarbonizing the freight sector in British Columbia. Te LCFS would argu-
ably be a more appropriate approach for achieving freight GHG reduc-
tions, as its technological fexibility could help lower costs and possibly 
reduce opposition from the freight industry relative to a ZEV mandate. Te 
roadmap increases the rigour of the LCFS to a 30 percent reduction (up 



298 Aaron Pardy, Thomas Budd, and Mark Jaccard

Winfield_final_10-01-2023.indd  298 2023-10-01  6:30:22 PM

  

 

 

 
 

from 20 percent in the original CleanBC plan), potentially helping set the 
stage for future stringency increases. 

Te roadmap also signals the provincial government’s intention of sup-
porting local governments in the implementation of land-use and urban 
transportation network policies designed to reduce travel demand and en-
courage walking, cycling, and use of public transit. Te City of Vancouver is 
already a national and international leader in this area. Te careful, deliber-
ate design of extensive walking, cycling, and transportation networks and 
mixed-use neighbourhoods in Vancouver has led to over 50 percent of trips 
in the city being by foot, bike, or transit.45 Its densifcation rezoning plans 
are also ftting more people into single-family neighbourhoods, reducing 
per capita emissions in these traditionally high per capita emission areas. 

However, researchers have found that Vancouver’s target of reaching 
carbon neutrality by 2050 cannot be met through ambitious transporta-
tion network and land-use policies alone. One such assessment estimates 
that these policies would reduce the city’s emissions by only about 30 per-
cent by 2050.46 Although provincial-scale research is limited, a study by 
Chris Bataille and colleagues determined that Canada could reduce its 
emissions by 12 percent if all municipalities followed land-use and urban 
transportation network policies like those of Vancouver.47 A key takeaway 
from this research is that senior government policy support is needed for 
Vancouver and other local governments to meet ambitious GHG targets.48 

It is also important to note, as Colleen Kaiser and Mark Purdon do in 
Chapter 14, that it can take decades for land-use and transportation infra-
structure policies to be fully implemented. Infrastructure is built slowly, and 
residents take time to adopt new transportation behaviours, meaning that 
GHG emissions reductions will also take time to be realized. Furthermore, 
as senior-level government policies decarbonize electricity and fuels used 
in transportation, urban-level policies focused on shifting transportation 
modes and reducing travel demand will have less and less of an emissions 
reduction efect over time. Indeed, no additional operational emissions re-
ductions would occur from mode shifting if the fuels used for transporta-
tion are zero-emission. It would therefore be wise for senior governments 
not to rely on these policies to drive long-term emissions reductions. In-
stead, interested governments, both local and senior, should pursue these 
policies not only for their modest energy use and emissions reduction bene-
fts, but also for their well-studied livability, health, equity, decreased muni-
cipal cost, and/or greenspace preservation rationales.49 
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Strengthening Buildings Policies 
In the CleanBC Roadmap, the Province announced its intention to close the 
emissions loophole in the step code by introducing an emissions standard 
for new buildings in the provincial building code, aiming for zero-emission 
new builds by 2030. However, this policy will take several years to design, 
pilot, and then implement, underscoring the rationale for other jurisdic-
tions to tackle energy efciency and emissions synergistically from the 
outset. To reduce emissions in existing buildings, the Province is signalling 
moving toward a 100 percent efciency standard for new space- and water-
heating equipment – in other words, a ban on the sale of combustion fur-
naces, boilers, and water heaters. Te design and implementation details of 
this ambitious potential policy are uncertain. Anyone who is interested in 
decarbonizing existing buildings should follow these potential policy de-
velopments in British Columbia as well as the building emissions regulation 
under investigation by the City of Vancouver. As Richard Carlson notes in 
Chapter 13, this is an area ripe for policy innovation. 

Recognizing that decarbonizing new and existing buildings can impose 
signifcant cost burdens, especially on low-income communities, as Teresa 
McClenaghan and her colleagues highlight in Chapter 4, the CleanBC plan 
and roadmap commit to hundreds of millions of dollars in funding for build-
ing energy-efciency retrofts and energy-switching projects. A consider-
able portion of this funding is directed specifcally toward First Nations 
communities. British Columbia was the frst Canadian province to commit 
to implement the United Nations Declaration on the Rights of Indigenous 
Peoples. In this context, working with Indigenous communities to reach 
their vision and goals in terms of energy sustainability and livability should 
be prioritized. Since adopting CleanBC, the Province has started moving 
forward with funding low-emission, energy-efcient new builds in In-
digenous communities. One example is a new energy-efcient housing 
development powered by a blend of locally produced solar, small wind, and 
micro-hydro resources for the T’eqt’’aqtn’mux (Kanaka Bar Indian Band).50 

Of particular importance is shifting remote Indigenous communities 
from diesel to renewable energy sources; however, using regulatory or 
pricing policy to drive this transition could have severe economic conse-
quences. Te BC Renewable Energy for Remote Communities program has 
been introduced to help more justly foster this process.51 One notable pro-
ject supported by the program is the Lhoosk’uz Dené First Nation’s $2.2 
million combined heat and power project, which will run on local biomass, 
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replacing diesel electricity generation. Other funded projects include roof-
top solar installations in Kwadacha and Hesquiaht First Nations. Even with 
these renewable energy projects, building operational energy costs may re-
main high, particularly in communities that are installing solar or small 
wind resources that require backup. Moving forward, additional funding 
and training for constructing and maintaining energy-efcient building 
shells in both new and existing buildings will be essential to reducing costs 
and creating comfortable and healthy homes. 

Strengthening Industrial Policy 
Te CleanBC Roadmap announced that additional revenues received from 
the rising carbon tax would be applied to the CleanBC Industry Fund to 
fnance innovation-supporting programs and measures that hasten the 
adoption of novel technologies. It also noted that an emissions cap for nat-
ural gas utilities would be applied to gas use in industrial processes. And it 
outlined additional funding opportunities for industrial electrifcation pro-
jects requirements, as well as requirements for newly constructed large in-
dustrial facilities to have plans for achieving net-zero emissions by 2050. 

To achieve deeper emissions cuts in the oil and gas sector, including 
LNG, a declining GHG emissions cap could be implemented across all frms 
in the sector. Tis cap could be complemented with fnancial supports 
from the CleanBC Industry Fund to mitigate the incremental costs incurred 
by industry when it adopts novel technologies to abate emissions. A pos-
sible challenge for the Province is worsening emissions from a potentially 
expanding LNG industry, which are not included in provincial emissions 
trajectories. Although this expansion is highly uncertain, an emissions cap 
could help constrain rising emissions as the province moves toward net-
zero by 2050. 

Conclusion 
British Columbia has been characterized by active and ambitious climate 
policy making at both the provincial and local level during the past ffteen 
years. Its carbon pricing model, clean electricity standard, LCFS, ZEV 
mandate, and CIIP stand out in this regard. Its largest city, Vancouver, has 
developed potentially far-reaching policy innovations, such as the Zero 
Emissions Building Plan, and has implemented leading land-use and trans-
portation network plans. 
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Te relationship between the BC government and its local governments, 
especially Vancouver, can be seen as one of mutual support. Local govern-
ments beneft from the Province’s eforts to decarbonize fuels and tech-
nologies in transportation, building, and industry – eforts that cities may 
fnd difcult to apply in their limited jurisdictional authority. In turn, the 
Province benefts from policy innovation as well as emissions reductions 
in traditional local-level policy areas. At a higher level, the relationship 
between Victoria and Ottawa can be viewed in much the same way. British 
Columbia’s examples of ambitious and creative policy making (such as car-
bon tax and the LCFS) have been important precursors to federal-level 
initiatives (the backstop carbon price and the clean fuel standard). 

British Columbia has made laudable progress in the design and imple-
mentation of pricing and regulatory policy for decarbonizing its economy, 
but history shows that if the rigour of these policies does not increase over 
time, emissions will grow and targets will be missed. Although uncertainties 
remain about the future of federal climate action and the development of 
large energy projects in the province (for example, the LNG industry), 
British Columbia has many of the policy tools already in place to meaning-
fully reduce emissions in buildings, industry, and personal and freight trans-
portation. With the implementation of policy adjustments outlined in the 
CleanBC Roadmap and continual stringency increases in the future, it could 
meet its targets in 2030 and beyond, while advancing mutually reinforcing 
gains among the sustainability principles identifed in the Introduction and 
reafrming its reputation globally as a subnational climate policy leader. 

Key Resources 
City of Vancouver. “Climate Emergency Action Plan: Full Council Report.” 2020. 

https://council.vancouver.ca/20201103/documents/p1.pdf. 
Government of British Columbia. “CleanBC Roadmap to 2030.” 2021. https://www2. 

gov.bc.ca/assets/gov/environment/climate-change/action/cleanbc/cleanbc_ 
roadmap_2030.pdf. 

Integral Group. “Implications of the BC Energy Step Code on GHG Emissions.” Pre-
pared for the Ministry of Municipal Afairs and Housing, Vancouver, June 2019. 
http://energystepcode.ca/app/uploads/sites/257/2019/11/BC-Step-Code-GHGI 
-Report_Nov-2019.pdf. 

Jaccard, Mark. Te Citizen’s Guide to Climate Success. Cambridge: Cambridge Uni-
versity Press, 2020. https://www.cambridge.org/core/books/citizens-guide-to 
-climate-success/49D99FBCBD6FCACD5F3D58A7ED80882D. 

https://www.cambridge.org/core/books/citizens-guide-to-climate-success/49D99FBCBD6FCACD5F3D58A7ED80882D
http://energystepcode.ca/app/uploads/sites/257/2019/11/BC-Step-Code-GHGI-Report_Nov-2019.pdf
https://www2.gov.bc.ca/assets/gov/environment/climate-change/action/cleanbc/cleanbc_roadmap_2030.pdf
https://www2.gov.bc.ca/assets/gov/environment/climate-change/action/cleanbc/cleanbc_roadmap_2030.pdf
https://www.cambridge.org/core/books/citizens-guide-to-climate-success/49D99FBCBD6FCACD5F3D58A7ED80882D
http://energystepcode.ca/app/uploads/sites/257/2019/11/BC-Step-Code-GHGI-Report_Nov-2019.pdf
https://www2.gov.bc.ca/assets/gov/environment/climate-change/action/cleanbc/cleanbc_roadmap_2030.pdf
https://council.vancouver.ca/20201103/documents/p1.pdf


302 Aaron Pardy, Thomas Budd, and Mark Jaccard

Winfield_final_10-01-2023.indd  302 2023-10-01  6:30:22 PM

  

  

  
 

   
 

  

  

  

  

  
  
   

  

  

  

  

  

  
  

  

Notes 
1 Barry Rabe, “States on Steroids: Te Intergovernmental Odyssey of American Cli-

mate Policy,” Review of Policy Research 25 (2008): 105–28. 
2 Kirsten Jörgensen, Anu Jogesh, and Arabinda Mishra, “Multi-Level Climate Gov-

ernance and the Role of the Subnational Level,” Journal of Integrative Environ-
mental Sciences 12 (2015): 235–45. 

3 Diana Reckien et al., “Te Infuence of Drivers and Barriers on Urban Adaptation 
and Mitigation Plans – An Empirical Analysis of European Cities,” PloS One 10 
(2015): e0135597. 

4 James Glave and Robyn Wark, “Lessons from the BC Energy Step Code,” June 
2019, https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/ 
construction-industry/building-codes-and-standards/reports/bcenergystepcode_ 
lessons_learned_fnal.pdf. 

5 Government of British Columbia, CleanBC 2020 Climate Change Accountability 
Report (Victoria: Government of British Columbia, 2020). 

6 Ekaterina Rhodes, Jonn Axsen, and Mark Jaccard, “Exploring Citizen Support for 
Diferent Types of Climate Policy,” Ecological Economics 137 (2017): 56–69. 

7 Environment and Climate Change Canada, National Inventory Report 1990–2018: 
Greenhouse Gas Sources and Sinks in Canada Part 3 (Ottawa: Environment Canada, 
2020). 

8 Government of British Columbia, CleanBC 2020 Climate Change Accountability 
Report. 

9 Environment and Climate Change Canada, National Inventory Report. 
10 Environment and Climate Change Canada, National Inventory Report. 
11 Government of British Columbia, “CleanBC Roadmap to 2030,” 2021, https:// 

www2.gov.bc.ca/assets/gov/environment/climate-change/action/cleanbc/cleanbc_ 
roadmap_2030.pdf. 

12 Mark Jaccard, “We Must Price Carbon Emissions,” in Mark Jaccard, Te Citizen’s 
Guide to Climate Success (Cambridge: Cambridge University Press, 2020), 95–127. 

13 Mark Jaccard, “Te Political Acceptability of Carbon Taxes: Lessons from British 
Columbia,” in Handbook of Research on Environmental Taxation, ed. Janet E. Milne 
and Mikael Skou Anderson (Cheltenham: Edward Elgar, 2012), 175–91. 

14 Tifany Vass and Mark Jaccard, Driving Decarbonization (Burnaby: EMRG Simon 
Fraser University, 2017). 

15 Ekaterina Rhodes and Mark Jaccard, “A Tale of Two Climate Policies: Political 
Economy of British Columbia’s Carbon Tax and Clean Electricity Standard,” Can-
adian Public Policy 39 (2013): S37-S51. 

16 Justin Lepitzki and Jonn Axsen, “Te Role of a Low Carbon Fuel Standard in 
Achieving Long-Term GHG Reduction Targets,” Energy Policy 119 (2018): 423–40. 

17 Rhodes and Jaccard, “A Tale of Two Climate Policies.” 
18 Di Xiang and Chad Lawley, “Te Impact of British Columbia’s Carbon Tax on 

Residential Natural Gas Consumption,” Energy Economics 80 (2019): 206–18; Felix 
Pretis, “Does a Carbon Tax Reduce CO2 Emissions? Evidence from British Colum-
bia,” Environmental and Resource Economics 83 (2022): 115–44. 

19 Energy Step Code Council, BC Energy Step Code: A Best Practices Guide for Local 
Governments (Victoria: Government of British Columbia, 2017). 

https://www2.gov.bc.ca/assets/gov/environment/climate-change/action/cleanbc/cleanbc_roadmap_2030.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/construction-industry/building-codes-and-standards/reports/bcenergystepcode_lessons_learned_final.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/construction-industry/building-codes-and-standards/reports/bcenergystepcode_lessons_learned_final.pdf
https://www2.gov.bc.ca/assets/gov/environment/climate-change/action/cleanbc/cleanbc_roadmap_2030.pdf
https://www2.gov.bc.ca/assets/gov/environment/climate-change/action/cleanbc/cleanbc_roadmap_2030.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/construction-industry/building-codes-and-standards/reports/bcenergystepcode_lessons_learned_final.pdf


303 Subnational Climate Policy Leadership in British Columbia

Winfield_final_10-01-2023.indd  303 2023-10-01  6:30:22 PM

  

  
  

  

   

 
  
  
  
  

   

  
  

  
  
  

 

  
  

  

 

  

  

  
   

  

20 Government of British Columbia, CleanBC 2020 Climate Change Accountability 
Report. 

21 Government of British Columbia, CleanBC. 
22 Standing Senate Committee on Energy, the Environment and Natural Resources, 

“Decarbonizing Heavy Industry,” April 2018, https://sencanada.ca/content/sen/ 
committee/421/ENEV/reports/2018-03-23_EITE_FINAL_WEB_e.pdf. 

23 Energy Step Code Council, BC Energy Step Code; Ralf Martin et al., “On the Empirical 
Content of Carbon Leakage Criteria in the EU Emissions Trading Scheme,” Ecological 
Economics 105 (2014): 78–88. 

24 Amandine Denis-Ryan, Chris Bataille, and Frank Jotzo, “Managing Carbon-
Intensive Materials in a Decarbonizing World without a Global Price on Carbon,” 
Climate Policy 16 (2016): S110-S28; Carolyn Fischer and Alan K. Fox, “Comparing 
Policies to Combat Emissions Leakage: Border Carbon Adjustments versus Re-
bates,” Journal of Environmental Economics and Management 64 (2012): 199–216. 

25 Standing Senate Committee on Energy of Canada, “Decarbonizing Heavy Industry.” 
26 Denis-Ryan, Bataille, and Jotzo, “Managing Carbon-Intensive Materials.” 
27 Government of British Columbia, CleanBC Roadmap. 
28 Emily Doan, “In Search of Politically Achievable Decarbonization Pathways for 

British Columbia” (master’s thesis, Simon Fraser University, 2020). 
29 Ieda Gomes, Natural Gas in Canada: What Are the Options Going Forward? 

(Oxford: Oxford Institute for Energy Studies, 2015). 
30 Stefan Drews and Jeroen Van den Bergh, “What Explains Public Support for Cli-

mate Policies? A Review of Empirical and Experimental Studies,” Climate Policy 16 
(2016): 855–76. 

31 Rhodes, Axsen, and Jaccard, “Exploring Citizen Support.” 
32 Government of British Columbia, CleanBC Roadmap. 
33 Navius Research, “Supporting the Development of CleanBC,” 2020, https://www. 

naviusresearch.com/wp-content/uploads/2019/11/supporting-development 
-cleanbc_methodology-report_navius.pdf. 

34 Rhodes and Jaccard, “A Tale of Two Climate Policies.” 
35 Aaron Hoyle, “Modelling the Efect of Canada’s Clean Fuel Standard on Greenhouse 

Gas Emissions” (master’s thesis, Simon Fraser University, 2020). 
36 Integral Group, “Implications of the BC Energy Step Code on GHG Emissions,” pre-

pared for the Ministry of Municipal Afairs and Housing, Vancouver, June 2019, 
http://energystepcode.ca/app/uploads/sites/257/2019/11/BC-Step-Code-GHGI 
-Report_Nov-2019.pdf. 

37 Housing Research Centre, Energy Step Code – Building beyond the Standard (Vic-
toria: BC Housing, 2017). 

38 City of Vancouver, “Zero Emissions Building Plan,” 2016, https://vancouver.ca/fles/ 
cov/zero-emissions-building-plan.pdf. 

39 Hoyle, “Modelling the Efect.” 
40 City of Vancouver, “Climate Emergency Action Plan,” 2020, https://council. 

vancouver.ca/20201103/documents/p1.pdf. 
41 Gregory Nemet, Vera Zipperer, and Martina Kraus, “Te Valley of Death, the Tech-

nology Pork Barrel, and Public Support for Large Demonstration Projects,” Energy 
Policy 119 (2018): 154–67. 

https://council.vancouver.ca/20201103/documents/p1.pdf
https://vancouver.ca/files/cov/zero-emissions-building-plan.pdf
http://energystepcode.ca/app/uploads/sites/257/2019/11/BC-Step-Code-GHGI-Report_Nov-2019.pdf
https://www.naviusresearch.com/wp-content/uploads/2019/11/supporting-development-cleanbc_methodology-report_navius.pdf
https://www.naviusresearch.com/wp-content/uploads/2019/11/supporting-development-cleanbc_methodology-report_navius.pdf
https://sencanada.ca/content/sen/committee/421/ENEV/reports/2018-03-23_EITE_FINAL_WEB_e.pdf
https://council.vancouver.ca/20201103/documents/p1.pdf
https://vancouver.ca/files/cov/zero-emissions-building-plan.pdf
http://energystepcode.ca/app/uploads/sites/257/2019/11/BC-Step-Code-GHGI-Report_Nov-2019.pdf
https://www.naviusresearch.com/wp-content/uploads/2019/11/supporting-development-cleanbc_methodology-report_navius.pdf
https://sencanada.ca/content/sen/committee/421/ENEV/reports/2018-03-23_EITE_FINAL_WEB_e.pdf


304 Aaron Pardy, Thomas Budd, and Mark Jaccard

Winfield_final_10-01-2023.indd  304 2023-10-01  6:30:22 PM

  

 
  
  

  

   

  

  

  

  

  

   
 

42 Max Åhman, Alexandra Nikoleris, and Lars Nilsson, “Decarbonising Industry in 
Sweden: An Assessment of Possibilities and Policy Needs” (report, Lund Univer-
sity, Lund, 2012). 

43 Government of British Columbia, CleanBC Roadmap. 
44 Government of British Columbia, “Climate Solutions Council – Terms of Ref-

erence,” 2022, https://www2.gov.bc.ca/assets/gov/environment/climate-change/ 
advisory-council/csc_terms_of_reference.pdf. 

45 City of Vancouver, “Climate Emergency Action Plan,” 2020, https://council. 
vancouver.ca/20201103/documents/p1.pdf. 

46 Mark Jaccard et al., “Cities and Greenhouse Gas Reduction: Policy Makers or Policy 
Takers?” Energy Policy 134 (2019): 110875. 

47 Chris Bataille et al., Te Capacity for Integrated Community Energy Solutions Poli-
cies to Reduce Urban Greenhouse Gas Emissions (Ottawa: QUEST, 2010). 

48 Mark Winfeld, Susan Wyse, and Scott Harbinson, “Enabling Community Energy 
Planning? Polycentricity, Governance Frameworks, and Community Energy Plan-
ning in Canada,” Canadian Planning and Policy Journal 2021 (2021): 35–54. 

49 Nicholas Martino, Cynthia Girling, and Yuhao Lu, “Urban Form and Livability: 
Socioeconomic and Built Environment Indicators,” Buildings and Cities 2 (2021): 
220–43. 

50 Government of British Columbia, CleanBC 2020 Climate Change Accountability 
Report. 

51 Coast Funds, “Renewable Energy for Remote Communities Program: Funding 
Guide,” 2019, https://coastfunds.ca/wp-content/uploads/2019/12/Renewable-Energy 
-for-Remote-Communities-Funding-Guide.pdf. 

https://coastfunds.ca/wp-content/uploads/2019/12/Renewable-Energy-for-Remote-Communities-Funding-Guide.pdf
https://council.vancouver.ca/20201103/documents/p1.pdf
https://www2.gov.bc.ca/assets/gov/environment/climate-change/advisory-council/csc_terms_of_reference.pdf
https://coastfunds.ca/wp-content/uploads/2019/12/Renewable-Energy-for-Remote-Communities-Funding-Guide.pdf
https://council.vancouver.ca/20201103/documents/p1.pdf
https://www2.gov.bc.ca/assets/gov/environment/climate-change/advisory-council/csc_terms_of_reference.pdf


Winfield_final_10-01-2023.indd  305 2023-10-01  6:30:22 PM

 

 

 

 

 

 

 

13 
Decarbonizing Residential Heating: 

The Fossil Gas Challenge 
RICHARD CARLSON 

CHAPTER HIGHLIGHTS 

● The vast majority of energy used in Canadian buildings is for heating, 
and natural gas is the most common heating fuel, especially in dense 
urban areas. 

● The decarbonization of space heating in Canada will present major 
challenges, given the deeply embedded fossil gas infrastructures and 
incumbent actors, extremely cold winter temperatures in many parts 
of the country, and need to maintain the accessibility, affordability, 
and reliability of heating services. 

● Electrification with heat pumps is the most common low-carbon 
solution promoted, but the effects on peak electricity demand, espe-
cially in areas with cold winters, could lead to major cost increases 
and be technically and politically difficult. 

● Other potential solutions include low-carbon gases such as renew-
able natural gas and hydrogen; a hybrid solution is likely to be the 
most successful in areas with cold winters. 

● Decarbonizing heating will need to, first, consider local preferences 
and, second, move to integrated energy systems planning, where all 
energy carriers and infrastructures are taken into account. 
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Greenhouse gas (GHG) emission reduction policies in Canada and else-
where have generally focused on diminishing emissions from the electricity 
sector. But this tendency has missed a leading source of emissions in Canada 
– heating the very buildings we live in. 

Buildings accounted for 13 percent of Canada’s GHG emissions in 2018 
(92 megatonnes of carbon dioxide equivalent (Mt CO2e)), which places them 
third after upstream oil and gas (193 Mt CO2e) and transportation (186 Mt 
CO2e). Most of those emissions were the result of space and water heating.1 

In residential buildings, space and water heating is the largest user of 
energy, accounting for 81 percent of total energy use (62 percent for space 
and 19 percent for water).2 Almost half of that energy is provided though 
fossil natural gas combustion, with the result that heating is responsible for 
84 percent of the GHG emissions from residential buildings.3 Te term 
“fossil natural gas” is used in this chapter to describe methane from fossil 
fuel sources (sometimes referred to as traditional natural gas or just as nat-
ural gas). Fossil natural gas difers from renewable and synthetic natural gas, 
which are discussed below. 

Te share of fossil natural gas use for heating varies by province, with 
residents in Ontario (76 percent), Manitoba (61 percent), Saskatchewan (87 
percent), Alberta (91 percent), and British Columbia (55 percent) getting 
most of their heat from that source in 2011, the last year for which fgures 
are available. Quebec and New Brunswick residents rely more on electricity, 
with those in the other Atlantic provinces using a combination of fuel oil 
and biomass.4 

In Canada, progress in reducing emissions from buildings has been slow. 
Between 2005 and 2017, emissions from commercial and residential build-
ings decreased by only 1 Mt CO2e. Between 2017 and 2030, they are pro-
jected to decline by 8.8 percent, equivalent to 8 Mt CO2e. Energy-efciency 
improvements will be the reason for most of that decline, as no large transi-
tion in the equipment and fuels used is expected.5 In comparison, emissions 
from electricity generation in Canada declined by 46 percent from 2000 to 
2018 due to an increase in non-fossil-fuel-based generation,6 such as through 
the feed-in tarif program in Ontario, incentives in Nova Scotia, Alberta, 
and other provinces, and the phase-out of coal-fred electricity in Ontario. 
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Many parts of the world have moved away from the use of fossil natural 
gas and other fossil fuels for heating. Tis can be seen in the growing number 
of local governments that have banned natural gas heating in new buildings, 
with over forty communities in California alone having done so as of the end 
of 2020.7 In the United Kingdom, the government has indicated that it will 
ban fossil fuel heating in new buildings as of 2025, although hydrogen boil-
ers and other low-carbon options will still be permitted.8 Te City of Van-
couver plans that all new construction will be zero emissions by 2030.9 

Canada will need to quickly transition to low-carbon heating if it is to 
move to a net-zero energy system by 2050. In Britain, the energy regulator 
has recognized that decarbonizing heating is likely to be one of the biggest 
energy policy challenges the country will face in the coming decades.10 

Heating must be reliable at all temperatures. Whereas considerable parts 
of Canada do have moderate winters, many large cities regularly experience 
winter days in which the thermometer drops to –30 degrees Celsius, to say 
nothing of smaller communities and rural districts.11 One solution will not 
work everywhere. Heating is thus critical, afecting multiple dimensions of 
energy sustainability, as identifed in the Introduction. Risks of adverse 
trade-ofs between energy afordability and accessibility, reliability, and 
emissions reductions need to be identifed and avoided to the greatest ex-
tent possible. 

A “super wicked problem,” the decarbonization of heating will probably 
be one of the largest energy policy issues in Canada. Any changes need to 
be fexible and must consider the impact on people and communities to 
avoid a public backlash and retain political support. Tis chapter will 
examine the reasons for the wide use of fossil natural gas, the options avail-
able for low-carbon heating in Canada, and the short- and medium-term 
paths forward. 

Barriers to Replacing Fossil Natural Gas 
Apart from the emissions associated with its combustion, principally car-
bon dioxide, nitrogen oxides, and particulate matter, fossil natural gas is 
useful for heating. It currently costs less than some alternatives, which 
helps to address energy poverty and the increased mortality that comes 
from a lack of afordable heating.12 In Ontario, the price for delivered fossil 
natural gas is around USD$25 per megawatt hour (MWh), and in Alberta it 
is USD$15 per MWh.13 Tis is signifcantly lower than prices for delivered 
residential electricity, which in 2020 were approximately CAD$119.50 per 
MWh in Toronto and CAD$156.40 per MWh in Calgary.14 
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Heating demand is seasonal, with high peaks during a relatively short 
period, followed by months of very low use. As an example, Ontario’s gas 
demand peak is over 80 gigawatts (GW). In comparison, summer electricity 
peak (mostly driven by cooling loads) is less than 25 GW.15 A comparable 
pattern occurred in the United Kingdom during a severe winter storm of 
2018: the demand for gas peaked at 214 GW, whereas electricity peaked at 
53 GW in the same period.16 

Te ability to store gas allows it fexibility to rapidly scale up to meet 
peak demand in the winter. Canada has existing storage for 27 billion cubic 
metres of gas, equivalent to approximately 1,000 petajoules, or around a 
quarter of annual natural gas end-use.17 A further advantage of gas is that its 
supply and distribution infrastructure is already built.18 

Te gas networks have proven to be extremely reliable and resilient, 
partially due to being predominately underground, which shields them 
from extreme weather. Te ability to store gas in the pipeline itself allows 
for increased resilience against upstream disruptions. Gas can be used dur-
ing electricity outages (although some gas appliances may not function), 
providing a second resilient energy network in emergencies. 

Tese factors mean that we cannot simply dismiss the advantages pro-
vided by fossil natural gas for heating.19 However, the status quo is not 
sustainable from an emissions perspective, particularly given the need to 
move toward net-zero. Terefore, we need to examine how we can provide 
comparable space-heating services to all Canadians, under all climate con-
ditions, using low-carbon sources. 

Low-Carbon Heating Options 
In the transition from a fossil-based heating system to a low-carbon heat 
system, three technologies can be considered: electrifcation, district heat-
ing and cooling, and low-carbon gases. 

Electrifcation 
Electric-resistive heating has long been used as a primary heating source in 
some areas of Canada, particularly in Quebec. Because it relies so heavily 
on this form of heating, Quebec has the highest winter peak in Canada, at 
36 GW in 2018. Its 2018 summer peak was 12 GW, illustrating the scale of 
the generation required to supply heating.20 

In most future energy scenarios, it is not electric-resistive heating, but 
rather electric heat pumps that are the principal alternative to fossil-based 
heating.21 Tere are two main types of heat pumps: air source heat pumps 
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(ASHPs), which absorb heat from the air; and ground-source heat pumps, 
which absorb heat from the ground. Te latter are more efcient than the 
former, as the temperature below ground is more constant, but they have 
much higher upfront costs, and their need for land to install the under-
ground heat exchange loop makes them potentially difcult to add to exist-
ing buildings or in dense urban settings. 

All heat pumps have one large advantage over electric-resistive heating 
in that since they extract heat from the ambient air they can deliver more 
heat per unit of electricity. For example, if 1 kilowatt hour (kWh) of elec-
tricity were used to deliver 3 kWh of heat, the coefcient of performance 
would be 3. In contrast, the coefcient of an electric-resistive heater would 
be 1, as the unit would be able to transfer only 1 kWh of heat under the same 
conditions.22 An additional advantage of heat pumps is that they can also 
provide cooling, and as a result separate heating and air conditioning sys-
tems can be replaced by one heat pump. 

Te performance advantages of ASHPs decline as the air temperature 
drops because the amount of ambient heat in the air diminishes as well. 
Conventional ASHPs see lower performance below 5 degrees Celsius, and 
they struggle when the mercury falls below –10 degrees Celsius. Less than 
10 percent of Canadian total heat demand occurs below –10 degrees Cel-
sius, and in some parts of the country this is not a concern, but meeting 
these cold peak heating days is still necessary.23 In some cases, cold-climate 
heat pumps can operate at –15 to –25 degrees, but their performance 
will be greatly reduced to around 1.2 to 1.5, near the same efciency as 
electric-resistive heating.24 

To ensure performance, one option is to oversize the ASHP to meet de-
mand, although that could lead to higher electrical demand. Another option 
is to pair the ASHP with a supplemental or backup heating source, such 
as an electric-resistive heater or gas furnace.25 Even modern cold-climate 
ASHPs require some form of backup on peak heating days in colder cli-
mates, and some of them come with an integrated electric-resistive back-
up.26 Te ASHP impact on the grid, particularly that of electric backups, will 
be discussed below. 

District Heating and Cooling 
District heating and cooling (DHC) is the centralized production and sup-
ply of thermal energy that is then distributed through a “district” or a region 
of a city or even a single building. 
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DHC is based more on infrastructure than a single technology, and to 
date most networks have used fossil fuels as their primary energy source. 
Low-carbon fuel options for DHC networks include solar thermal, geo-
thermal, and biomass.27 Development is also under way on fourth- and 
ffth-generation low-temperature DHC networks that use waste heat.28 In 
Europe, waste heat has been captured from a crematorium in Aalborg, Den-
mark; from the underground rail line in London; and from wastewater for 
heating schools in Cologne.29 In Canada, Vancouver has two such systems, 
one recovering heat from untreated wastewater and another in which a 
mixed-use development uses heat from a neighbouring data centre.30 

In Britain, the Committee on Climate Change foresees that around 20 
percent of the country’s heating needs will be met through heat networks 
in 2050, compared to around 2 percent in 2018.31 Te one limitation of 
DHC is that it is most suited to dense urban areas, where it can be more 
cost-efective than low-carbon options for individual buildings.32 Given its 
infrastructure requirements, DHC can be difcult to retroft into existing 
communities and is best installed at the stage of major new developments 
or redevelopments. 

Low-Carbon Gases 
A third option is that instead of changing the fossil natural gas heating 
system, it might be easier to change the gas supplied to buildings. Broadly 
speaking, there are two alternatives for low-carbon gases: renewable natural 
gas (RNG), which is methane derived from natural sources; and hydrogen. 
RNG is the most widely deployed low-carbon gas option. British Columbia 
has set a target that 15 percent of its gas consumption will come from RNG 
or other low-carbon gas by 2030.33 Quebec has set a target of 5 percent 
RNG use by 2025.34 

Generally, two conversion methods are used to produce RNG: anaerobic 
digestion and thermal gasifcation. Anaerobic digestion involves capturing 
the methane produced by the decomposition of organic matter in an en-
vironment without oxygen. Such sources include wet waste from agricul-
ture, landflls, and wastewater treatment plants. Te captured methane 
is then upgraded to RNG, equalling the specifcations for fossil natural gas 
in the pipeline. Termal gasifcation and pyrolysis involve heating solid bio-
mass such as wood waste or agricultural residue into a synthetic gas, which 
can then be converted to methane.35 Gasifcation is an old technology, an 
earlier version of which was used to create “city gas” from coal, which was 



311 Decarbonizing Residential Heating

Winfield_final_10-01-2023.indd  311 2023-10-01  6:30:22 PM

 
 

 

 

distributed in some urban areas prior to the development of the natural gas 
system. Given the need to heat the material, gasifcation is less efcient and 
hence more costly than anaerobic digestion. Depending on the feedstock, 
the gasifcation technique used, and the need to clean the gas to meet the 
energy needs, efciency can vary widely, usually between 75 and 90 per-
cent.36 Given the lower costs, anaerobic digestion is the most common and 
currently the most cost-efective way of producing RNG.37 

However, the potential role of RNG is limited by supply. According to a 
2013 study, the most recent available for Canada, approximately 3 percent 
of Canadian natural gas demand could be met through anaerobic digestion. 
Tis is probably a low-end approximation.38 A study for Énergir, a Quebec 
gas distributor, estimated that 12 percent of the province’s gas demand could 
be technically and economically met with RNG from current biogas tech-
nologies, increasing to meeting nearly two-thirds of current demand by 
2030, 82 percent of which would come from gasifcation.39 

Studies generally show that RNG could meet up to 10 to 15 percent of 
current gas demand. Te most optimistic scenarios from Europe have the 
equivalent of around 10 percent of current gas demand being met though 
RNG by 2050.40 National Grid US, an American gas utility, has calculated 
that the technical potential for RNG in New York, Massachusetts, Rhode 
Island, and New Hampshire would be to meet 16 percent of current gas 
consumption, with some states having a higher potential depending on the 
economic mix.41 For RNG to contribute to full decarbonization, gas demand 
would have to be signifcantly reduced, as is assumed in all RNG scenarios, 
and RNG would need to be part of a portfolio of low-carbon gases. 

An alternative low-carbon fuel could be hydrogen, which can be pro-
duced in three ways. Te most common and currently commercially viable 
method is using steam methane reformation to separate natural gas into 
hydrogen and carbon dioxide. If the CO2 is then captured and stored, the 
hydrogen can be considered lower carbon (it is sometimes referred to as 
“blue” hydrogen). It is estimated that up to 90 percent of the CO2 can be 
captured,42 although the practicality of long-term underground storage 
depends on local geological conditions. Another technique is electrolysis, 
which involves running an electric current through water, producing hy-
drogen and oxygen. When the electricity for electrolysis comes from clean 
sources such as hydro, wind, or solar, the resulting hydrogen can be con-
sidered zero carbon (it is sometimes referred to as “green” hydrogen). Using 
electrolysis can be seen as a form of indirect electrifcation, as electricity is 
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used to produce hydrogen, which is used when demand is high. A third tech-
nique is to gasify biomass, as described above, but in this case to capture the 
hydrogen.43 

Blending up to 20 percent hydrogen on a volumetric basis into the gas 
system is considered feasible with existing fossil gas distribution infra-
structures. Te GRHYD project in France has been taking this course since 
2019.44 Also in that year, HyDeploy, a British initiative, started a trial of 
blending 20 percent hydrogen with natural gas at a private gas network at 
Keele University.45 In Ontario, Enbridge Gas is starting a trial blending of 
2 percent hydrogen.46 Apart from blending, another option is to fully con-
vert a gas network to hydrogen. In the United Kingdom, the Northern Gas 
Networks is examining the potential to convert a section of its territory to 
100 percent hydrogen.47 

It is important to note that hydrogen has around a third of the energy 
density of fossil natural gas. Tus, a 20 percent hydrogen blend by volume 
would reduce emissions by only 6 to 7 percent.48 Tere are other concerns 
regarding infrastructure. Hydrogen can lead to the embrittlement of steel 
pipe, which is commonly used in transmission systems. However, the new 
forms of pipe already commonly used in distribution systems, such as poly-
ethylene, polyvinylchloride, or elastomeric materials, do not have that prob-
lem but need to be tested under high concentrations.49 Infrastructure’s 
potential to accommodate hydrogen must be assessed in determining 
whether hydrogen will be able to play a role, and it is also possible to pro-
duce hydrogen locally, injecting it straight into modernized distribution 
systems. 

Another option could be to use the existing infrastructure to transport 
synthetic methane, which comes from combining hydrogen with CO2 (with 
oxygen as the by-product). Synthetic methane is chemically identical to fos-
sil natural gas, and hence the existing gas infrastructure could be used. Te 
process of creating synthetic methane would reduce efciency, with various 
studies putting overall efciency at between 64 percent and 48 percent.50 

Te economics of synthetic methane would depend on the costs of the al-
ternatives and the savings in being able to use the existing system. RNG 
could also be blended with the synthetic methane. To create low-carbon syn-
thetic methane, the CO2 would have to be produced from a non-emitting 
source (such as carbon captured from biomass combustion). Although that 
CO2 would be returned to the atmosphere on combustion, it would not lead 
to additional emissions. One such project has been in operation in Germany 
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since 2013, where a pilot project with an electrolyser has been producing 
300 cubic metres per hour of synthetic methane, with CO2 being provided 
from a biogas-fred power plant.51 

International interest in hydrogen is growing. As of December 2020, ap-
proximately thirteen countries had developed hydrogen strategies, includ-
ing Canada, most of which were published in 2020. Another ten are expected 
in 2021. Tese strategies have high targets, but very few of them mention 
concrete actions.52 

Despite the potential for RNG and hydrogen, the issue of their potential 
must be approached with caution. Te amount of RNG is limited, as dis-
cussed above. For hydrogen, costs of infrastructure improvements must be 
included; blending does ofer short-term emissions reductions, but if the 
gas system is to reach net-zero it would need to fully convert to hydrogen or 
synthetic methane.53 Te costs of electricity generation for electrolysis 
must also be factored in. In Germany, it has been estimated that 500 to 600 
percent more renewable electricity generation would be required to switch 
heating to hydrogen compared to using heat pumps, but the use of hydrogen 
could help in meeting peak heat demand.54 In addition, when RNG and syn-
thetic methane are used, the potential risks of methane leakage must be 
considered. Methane comes with some safety issues but is also a very potent 
greenhouse gas, with twenty-one times the global warming potential of 
carbon dioxide.55 

Low-carbon gases are cost competitive to levellized costs of renewable 
electricity (excluding delivery costs), as shown in Table 13.1, although they 
are still above the cost of fossil gas even with a carbon price. Te cost of 
hydrogen produced from electrolysis can be expected to decline as the in-
dustry matures, which may allow it to play a role in heating along with 
electrifcation. 

Paths Forward 

Increasing Efciency Will Be Key 
Before any changes are made to heating, the frst step is to reduce demand 
as much as possible through improving building efciency. 

Energy efciency plays a central role in almost all the models for decar-
bonizing space heating. In the International Energy Agency’s sustainable 
development scenario, energy-efciency technologies and services contrib-
ute 40 percent of the GHG emission reductions by 2070, with buildings 
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TABLE 13.1 
Wholesale cost comparison of low-carbon gases versus renewable electricity 

Energy source CAD$ per GJ 

Fossil natural  
gas 

Five-year average 
Carbon price of $50 per tonne 
Carbon price of $140 per tonne 

3 
5.5 
10 

RNG Landfll, agricultural, and wastewater 17 

Hydrogen Electrolysis 
Steam methane reformation with carbon capture 
and storage 

42 

17 

Renewable  
electricity 

Utility wind 
Utility solar – crystalline 
Solar commercial and industrial rooftop 

9–20 
12–16 
28–67 

Note: In this table, the US dollar to Canadian dollar conversion is based on the average rate of 2020 of 
$1.3415 from Bank of Canada, “Annual Exchange Rates,” https://www.bankofcanada.ca/rates/exchange/ 
annual-average-exchange-rates/. 
Sources: Canada Energy Regulator, “Chapter 2: Key Assumption,” Canada’s Energy Future 2017, https://www. 
cer-rec.gc.ca/en/data-analysis/canada-energy-future/archive/2017-naturalgas/; Canadian Gas Association, 
“Federal Policy Proposal: The Canadian Renewable Gas Initiative,” August 2018, https://www.cga.ca/wp 
-content/uploads/2020/04/Renewable-Gas-Proposal-August-28-2018.pdf; Zen and the Art of Clean 
Energy Solutions, “BC Hydrogen Study,” 2019, https://www2.gov.bc.ca/assets/gov/government/ministries 
-organizations/ministries/zen-bcbn-hydrogen-study-final-v5_noappendices.pdf; Lazard, “Levelized Cost of 
Energy Comparison – Unsubsidized Analysis,” Levelized Cost of Energy and Levelized Cost of Storage – 2020, 
October 19, 2020, https://www.lazard.com/research-insights/levelized-cost-of-energy-levelized-cost-of 
-storage-and-levelized-cost-of-hydrogen-2020/. 

seeing their fnal energy consumption halved.56 Te European Commission 
similarly expects that gas demand will drop by half by 2050.57 In its future 
energy scenario, the National Grid, the British gas and electricity transmis-
sion system operator, projects that by 2050 homes will require only a quar-
ter of the energy they now use for heating.58 

Te Committee on Climate Change calls for all new buildings to be net-
zero by 2025 and for all existing buildings to have efciency upgrades.59 

Upgrading the latter will be crucial given that, globally, half of the existing 
building stock will still be in place in 2050.60 In the International Energy 
Agency’s (IEA) clean technology scenario for Canada, around 60 percent of 
the current residential foor area will require major energy renovations by 
2050.61 Improving building efciency and reducing demand are central to 
any low-carbon heating future. 

https://www.lazard.com/research-insights/levelized-cost-of-energy-levelized-cost-of-storage-and-levelized-cost-of-hydrogen-2020/
https://www2.gov.bc.ca/assets/gov/government/ministries-organizations/ministries/zen-bcbn-hydrogen-study-final-v5_noappendices.pdf
https://www.cga.ca/wp-content/uploads/2020/04/Renewable-Gas-Proposal-August-28-2018.pdf
https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/archive/2017-naturalgas/
https://www.bankofcanada.ca/rates/exchange/annual-average-exchange-rates/
https://www.lazard.com/research-insights/levelized-cost-of-energy-levelized-cost-of-storage-and-levelized-cost-of-hydrogen-2020/
https://www2.gov.bc.ca/assets/gov/government/ministries-organizations/ministries/zen-bcbn-hydrogen-study-final-v5_noappendices.pdf
https://www.cga.ca/wp-content/uploads/2020/04/Renewable-Gas-Proposal-August-28-2018.pdf
https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-future/archive/2017-naturalgas/
https://www.bankofcanada.ca/rates/exchange/annual-average-exchange-rates/
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Expanding Electrifcation 
Te second element of decarbonizing space heating will be greater electri-
fcation. Te sustainable development scenario of the IEA identifes heat 
pumps as the “leading” source of heat by 2040.62 National net-zero scenar-
ios for both the United Kingdom and the United States likewise see a much 
higher share of electrifcation and heat pumps than at present.63 

Electrifcation does come with challenges, namely around peak demand. 
Given the high efciency of ASHPs, reliance on them could lead to an un-
usual situation in which the annual energy demand for heating diminishes 
due to their use but rises during periods of peak demand when backup elec-
tric-resistive heaters must come online, as discussed above. For example, 
ISO New England, a regional electricity system operator, forecasts an in-
crease in peak winter demand of over 600 MW by 2030, with a 13 percent 
increase in the use of ASHPs.64 Other modelling eforts have shown similar 
results, depending on climatic conditions. 

Another American study notes that an “all-electric” approach to space heat-
ing would necessitate a 70 percent increase in US electricity-generating cap-
acity equivalent to an increase of approximately 506 GW in non-coincident 
loads. Tis increase may not necessarily result in a requirement for 506 GW 
of new capacity, depending on system characteristics. Te need for new 
capacity would not be uniform across the country, with some areas, such 
as the northwest, benefting from a switch from current electric-resistive 
heating to ASHPs. However, twenty-three states, many of which are in the 
northeast and currently rely on fossil fuels for heating, could see their aggre-
gate peak loads more than double. Michael Waite and Vijay Modi estimate 
that electrifcation could provide 75 percent of current heating demand, as 
long as current electricity peaks are not exceeded.65 In a third US high elec-
trifcation model, peak demand was expected to increase by 40 to 60 per-
cent by 2050 due to the electrifcation of transportation and heating, even 
with fexible loads. An extra USD$15–20 billion of investments in electri-
city distribution systems would be required in the 2020s.66 

Similar results appear in a study on Great Britain that evaluated half-
hour space- and water-heating demand. Te predicted peak for domestic 
space-heating demand with electrifcation was between 135 and 148 GW, 
depending on outside air temperature. In comparison, average winter peak 
demand in Britain is currently around 60 GW.67 

Te difculty and costs of building the electricity infrastructure, especially 
the required grid reinforcements to deal with high peak demands in dense 
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urban areas, need to be considered in planning, especially given the expected 
concurrent increase in the electrifcation of transportation. Delays in build-
ing the infrastructure are also likely, making it even harder to deploy suf-
cient heat pumps to meet 2030 targets. Although building improvements 
can reduce peak heating demand,68 it may be difcult to renovate all existing 
buildings in time. 

As mentioned above, the cost of delivered electricity is already much 
higher than that of natural gas. Increased electrifcation could lead to in-
creased costs, both for consumers who must purchase the necessary new 
equipment and in the price of electricity, as the systems expands to meet the 
higher peak demand. Such cost increases could trigger public opposition, 
heightening the difculty of convincing policy-makers – and customers – to 
move from the status quo to electrifcation. 

Hybrid Solutions 
Concerns about the substantial price tag for electrifcation have prompted 
many studies to suggest that hybrid heating is a more economic approach. 
A number of studies produced by and for the gas industry in Europe and 
North America have argued precisely that point.69 Te result has been inter-
est in hybrid solutions that pair heat pumps with supplemental or backup 
heating options. 

Hybrid heating uses two fuels – electricity and another form – to deliver 
heating and cooling. Current hybrid heating approaches combine ASHPs 
with fossil natural gas. Te system switches between the two fuels depend-
ing on the outdoor temperature, resulting in the lowest possible running 
cost. A study by the MaRS Advanced Energy Centre in Ontario, funded by a 
natural gas distributor, stated that the incremental lifetime costs, compared 
to a standard gas-fred furnace, of switching to an ASHP-gas hybrid were 
CAD$8,000–CAD$4,000 lower than switching to traditional electric base-
boards. Te emission reduction performances of hybrid and fully electric 
systems may be comparable. In Ontario, a conversion to full electric heating 
was estimated to result in a 1.9 Mt CO2e annual decline in GHG emissions, 
whereas an ASHP-gas hybrid saw an estimated 1.7 Mt CO2e decline.70 Also, 
if a hybrid solution were installed when an air conditioning unit had to be 
replaced or installed, that could allow for an easier transition as work on the 
heating system would already be required. 

Reports funded by the gas industry need to be approached with caution, 
but similar results have been seen elsewhere. Te Atmospheric Fund, a 
Toronto-based climate agency, ran a number of successful hybrid heating 
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trials and concluded that a hybrid solution was a “stopgap to an electric fu-
ture.”71 In a British study, the costs of deploying hybrid heat pumps were seen 
as around 20 percent lower than heat-pump-only solutions, depending on 
the emissions pathway.72 Another British study identifed hybrid solutions 
as efective methods for introducing low-carbon heating and meeting peak 
heating needs while transitioning from fossil gas to low-carbon gases. As it 
reported, “Tis suggests an ongoing role for current fossil fuel infrastructure 
but not necessarily fossil fuels.”73 Te sustainable development scenario of 
the IEA similarly sees biogas and hydrogen as fuels to reduce the electricity 
demand through hybrid systems.74 Te availability of low-carbon gases may 
not be as large a constraint if they are paired with hybrid systems. 

Another hybrid option is to pair a heat pump with thermal energy stor-
age.75 Writing about the European context, Elisabeth Zeyen, Veit Hagen-
meyer, and Tom Brown advance hybrid heat as part of a portfolio of 
options to reduce peak heating demand, along with building improvement 
and thermal energy storage.76 Termal energy storage has great potential, 
but experience with its development is limited. 

Low-Regret Options 
Tere is probably no single pathway for the transition to low-carbon heat-
ing. Each option will need to be considered on the basis of local circum-
stances, heating demand, and the cost of making the transition. 

In considering the question of low-carbon space heating, the Commit-
tee on Climate Change provides what it refers to as “low-regret options.” 
Tese avoid trade-ofs among the sustainability principles identifed in the 
Introduction to this volume, particularly with respect to the ability to adapt 
to changing circumstances and to avoid technological path dependence. 
Tese are solutions that can be implemented immediately without locking 
into one particular long-term energy pathway. Although greater electrif-
cation is likely, it is unlikely to be the solution in every case. But uncertainty 
should not be an excuse for inaction. Rather, we should be looking at short- 
and medium-term actions that will get Canada closer to a net-zero energy 
system and will allow for low-carbon heating to be developed. 

In all of this, one point must remain at top of mind: Social equity must 
always be considered, and thus homes and buildings must be warm for the 
comfort and safety of their occupants. Applying the concepts of energy jus-
tice discussed in the Introduction and Chapter 4, an efective low-carbon 
strategy needs to focus on energy availability to meet heating needs and on 
the need to provide energy at a price that everyone can aford. Tere will be 
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costs to electrifcation and to switching to low-carbon gases, all of which 
must be allocated fairly, especially so that those who live in energy poverty 
are not further disadvantaged. 

Energy Efciency and Technological Choice 
Te frst low-regret option is to promote energy efciency and deep home 
retrofts for existing buildings. In addition, no new buildings should be con-
structed with fossil gas as their heating source, although hybrid systems that 
use low-carbon gases can be permitted, especially in areas where winters 
are cold. It is much easier to introduce low-carbon heating into a new build-
ing than into an existing one, such as with a geothermal heat pump or ther-
mal energy storage. In addition, new buildings that never rely on fossil fuels 
for heating will not need to be converted later on, reducing the lock-in of 
particular technologies. As an example, the BC Energy Step Code includes 
a requirement for non-emitting heat to be included in building codes. 

Dense urban areas must also consider various options depending on 
infrastructure and space availability, with low-carbon DHC networks de-
veloped where viable. A clear cut-of date for the replacement of fossil 
heating should be set to give the industry enough time to prepare for the 
transition. Hybrid solutions and systems that rely on low-carbon gases such 
as hydrogen may be able to persist, as long as sufcient resources are avail-
able. Te provision of appropriate funding will enable households to tran-
sition, and low-income households should be targeted for specifc support. 

Conversion to electrifcation will vary across the country. In some parts 
of Canada, especially on the west coast, conversion to heat pumps is pos-
sible with little concern for the impact on the electricity system, although 
there may be local constraints. However, in regions where the weather will 
make electrifcation difcult, hybrid solutions will permit immediate emis-
sions reductions and allow for more advanced cold-climate heat pumps or 
thermal storage to be developed. Te hybrid approach, especially in the 
short and medium terms, ofers greater benefts by adding fexible demand, 
which could allow for even more electrifcation. It could also enable faster 
rollout of low-carbon heating, as building up the grid to accommodate a full 
transition will probably take years. Rapidly building out the electricity sys-
tem to meet the demand of full electrifcation will lead to much higher costs. 
If the build-out is slower and more deliberate, costs can be kept down. In 
addition, as mentioned above, aligning the installation with that of new air 
conditioning units would likely make it easier for consumers to accept. 
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Although the natural gas system may play a role at the beginning of the 
transition, fossil natural gas needs to be replaced in the medium to long 
term with cleaner alternatives, be they low-carbon gases and/or direct and 
indirect electrifcation. If the gas sector wants to remain relevant in a net-
zero energy system, it must demonstrate that its commitment to decarbon-
ization is more than just advertising and that it will not use its incumbency 
to stife change.77 

Afordability and Availability: Heating for People 
Research shows that customers tend not to be aware of the amount of 
energy they use for heating, especially those who are connected to the gas 
grid.78 As a result, convincing them to switch to low-carbon heating may be 
more difcult than persuading them to convert to low-carbon electricity. To 
achieve the transition, technicians will enter the home, undertake energy-
efciency audits and retrofts, and change equipment. Customers will have 
to get used to new ways of heating their homes. All of this must be done at 
an afordable cost and relatively quickly. In a northern country where heat is 
an essential service, this challenge should not be underestimated. 

Ensuring that heating is provided at an afordable cost is a major con-
cern, and funding should be supplied to enable low-income households 
to participate in a low-carbon transition.79 In addition to reducing demand, 
energy efciency will also be critical for ensuring equity and reducing energy 
poverty.80 

A one-size-fts-all heating solution will not work for every community, 
and community interests and concerns will have to be addressed. Tis will 
be of particular importance in Indigenous communities, where heating is 
essential but expensive and resources may be limited. 

Te Need for Integrated Energy Systems Planning 
Electrifcation, both directly through heat pumps and indirectly through 
electrolysis to produce hydrogen, will be crucial to the decarbonization of 
space heating. Te integration of energy systems – electricity being used 
increasingly for thermal and transportation energy – will exacerbate the 
problems of our siloed planning processes that consider electricity and gas 
separately. 

Decarbonizing heating will not be possible without the kind of inte-
grated energy systems planning process that Madeleine McPherson dis-
cusses in Chapter 2 of this volume. As she explains (see page 60), energy 
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systems integration “demands an operational and design perspective that 
spans sectors (power, transport, buildings) and vectors (electrons, fuel, 
heat).” Integrated energy systems planning will need to happen at the prov-
incial, federal, and local levels. 

Conclusion 
Canada is a large and diverse country, with a range of climatic conditions 
and difering heating needs. Given the timelines for meeting our climate 
targets, heating must rapidly be decarbonized even if the path is not yet 
clear. It is necessary to move beyond a pipes-versus-wires debate to see 
how all sectors can play collaborative parts in an energy systems transition. 
Canada can move forward on low-regret options such as improving energy 
efciency, DHC, and electrifcation and hybrid solutions where appropriate, 
while ensuring that there is no lock-in of a particular solution. 

It is important to note that none of the alternatives have clear benefts to 
consumers over the status quo, and in most cases will probably add costs. 
Te result in the coming years could be policy stagnation on heating as 
governments assess a range of unattractive options.81 To break this poten-
tial paralysis, Canada needs to develop a consensus and a vision on the 
future of energy, a vision that demonstrates long-term commitment to net-
zero and brings consumers on the journey in ways that provide for access-
ible, afordable, and reliable heating services. 
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14 
Transportation, Energy, and 
Climate Change 

COLLEEN KAISER and MARK  PURDON  

CHAPTER HIGHLIGHTS 

● Transportation-related greenhouse gas (GHG) emissions in Canada 
are significant and growing. They are proving hard to reduce due 
to links between mobility and economic activity, deeply embedded 
infrastructures and reliance on fossil fuels, and the enormous number 
of decision-makers involved, including individual consumers. 

● Efforts to decarbonize Canada’s transportation sector are complicated 
by the overlapping jurisdictions of the federal government, provinces, 
and local governments, and the reality that Canada’s transportation 
and energy systems are tightly interwoven with those of the United 
States. 

● Complementary policies, especially flexible regulations, in areas such 
as electric vehicle mandates, vehicle emission and fuel economy 
standards, and low-carbon fuels, are being employed more widely. 
Given political optics, these approaches may prove more effective 
than aggressive carbon pricing regimes alone in reducing road trans-
portation emissions. 

● Decarbonizing the road passenger system is likely to take place in 
several phases: fuel system decarbonization in the short term, vehicle 
fleet decarbonization over the medium term, and transportation 
demand management measures over the longer term. Immediate 
action is needed in all three areas to move a low-carbon transition 
forward in the required time frames. 
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Transportation produces at least 17 percent of global GHG emissions and 
25 percent of Canada’s emissions.1 Except for international air and maritime 
travel, each of which is responsible for about 2 percent of global emissions2 

and which are not subject to Canadian jurisdiction, most transport-related 
emissions, particularly from road transportation, are the shared respon-
sibilities of the Canadian federal and provincial governments. Local govern-
ments also play major roles in the direct provision of transportation services 
(roads, transit, and bike and walking paths) and in land-use and local trans-
portation planning, though they continue to be “creatures of the provinces” 
in the Canadian constitutional system.3 

Te transportation sector is proving difcult to decarbonize. Canadian 
transportation-related emissions have continued to grow, with a signifcant 
acceleration from 2016 to 2018 (see Figure 14.1a).4 Curbing these emissions 
is challenging due to links between mobility and economic activity, con-
tinued reliance on fossil fuels, extensive fossil-fuel-based infrastructures, 
the embedding of transportation patterns in land-use planning, and the dis-
persed nature of the enormous number of decision-makers involved. 
Canadian eforts to unilaterally decarbonize the transportation sector are 
also confronted by the reality that Canada’s transportation and energy sys-
tems are tightly interwoven with those of the United States. 

Tis chapter focuses on accelerating a low-carbon transition for road 
passenger transport, which remains the most signifcant source of transpor-
tation emissions in Canada. Light-duty vehicles (cars, vans, SUVs, pickup 
trucks) are the source of most road transportation emissions, representing 
57 percent or 88 megatonnes of CO2e emissions in 2018 (Figure 14.1b). 
Mounting emissions result from consistent increases in both vehicle kilo-
metres travelled and the number of vehicles on the road. Although they are 
not the focus of this chapter, emissions from heavy-duty vehicles associated 
with road freight transport have increased signifcantly since 1990 and are 
expected to exceed road passenger emissions by 2030.5 

Following a frequently used convention in transportation studies liter-
ature, this chapter is framed around three policy segments: vehicle feet 
decarbonization, transportation fuel decarbonization, and transportation 
demand management.6 Despite the numerous challenges involved, signifcant 
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  FIGURES 14.1A AND 14.1B 
Transport emissions in Canada 

Source: Data from Environment and Climate Change Canada, National Inventory Report 1990–2018 – 
Greenhouse Gas Sources and Sinks in Canada: Executive Summary (Ottawa: Environment Canada, 2020). 

Canadian initiatives have attempted to decarbonize road transportation 
emissions, including carbon pricing, vehicle fuel economy and emission 
standards, fuel carbon intensity standards, and zero-emission vehicle (ZEV) 
mandates and related policies, as well as transportation demand manage-
ment and land-use planning initiatives. Many were pioneered at the sub-
national level and later adopted in some form at the federal level, a trend 
seen in the development and implementation of climate policy more gener-
ally, in Canada and the United States.7 

Context and Background 

Canadian Emissions Trends and User Preferences 
Te dominance of the personal vehicle as a transportation mode in Canada 
is deeply embedded in land-use patterns and related infrastructure. Roughly 
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FIGURE 14.2 
Passenger bus and urban transit ridership in Canada (million passenger 
trips per month) 

Source: Statistics Canada. Table 23-10-0251-01, Passenger bus and urban transit statistics, by the North 
American Industry Classification System (NAICS) (x 1,000,000). DOI: https://doi.org/10.25318/2310025101-eng. 

85 percent of Canadian households have at least one personal vehicle, whose 
total number continues to rise.8 Between 2011 and 2016, it expanded from 
21.1 million to 24.4 million, with light-duty trucks (such as pickups and 
SUVs) making up the fastest-growing segment.9 Light-duty vehicle emis-
sions grew by 40 percent between 1990 and 2018 (Figure 14.1b).10 In short, 
Canadians love their cars, SUVs, and pickups. 

In contrast, even before the dramatic drop in transit usage induced by the 
COVID-19 pandemic, there were indications that the use of urban transit 
was plateauing. As shown in Figure 14.2, monthly passenger trips on urban 
transit have hovered between 140 and 160 million (on average) since 2017. 
Although the relevant data are limited, these results come as something of a 
surprise. Cities are often presented as climate innovators, compensating for 
a lack of provincial and federal leadership. Many urban centres have ex-
pended considerable eforts in developing and implementing “transit sup-
portive” land-use planning policies. 

One explanation is that public transit is heavily disadvantaged by land-
use patterns and densities, which have evolved around the private auto-
mobile, typically equipped with an internal combustion engine (ICE). In 
many cases, current land-use patterns are not compatible with sustaining 
public transit services. Land-use and infrastructure patterns “lock in” the 

https://doi.org/10.25318/2310025101-eng
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dominant ICE vehicle technology and mode of transportation. Regional 
planning organizations that might coordinate transport-related infrastruc-
ture planning in Canada generally lack authority, funding, and capacity. Tis 
is in stark contrast to federally mandated and funded metropolitan plan-
ning organizations in the United States,11 whose mandates are more strongly 
focused on reducing transportation-related air pollution as well as, in Cali-
fornia, greenhouse gas (GHG) emissions than their Canadian counterparts. 

Te Technological Context 
Te technological context for a low-carbon transportation transition in 
Canada can be examined through the three policy segments of vehicles, 
fuels, and transportation demand management. Disruptive and transforma-
tive innovations in all three segments are reshaping how people and goods 
are moved.12 

With respect to vehicle emissions, until recently the personal auto-
mobile has seen only incremental innovations. Tat said, these incremental 
innovations have been quite important, leading to noticeable reductions in 
emissions of air pollutants (such as lead, nitrogen oxides, particulate mat-
ter, carbon monoxide, and volatile organic compounds) and improvements 
in fuel economy (Figure 14.3), which carry with them the efect of reducing 
GHG emissions per kilometre travelled. Decarbonization of the sector will 
require the widespread adoption of zero-emission vehicles (ZEVs), includ-
ing battery electric and hydrogen fuel cell vehicles.13 While the environmental 
impacts of ZEVs are not negligible, particularly in terms of the production of 
critical minerals such as lithium, numerous studies have indicated that the 
environmental benefts in terms of avoided GHG emissions as well as oil 
and ICE vehicle production are highly signifcant.14 Te key question is how 
quickly ZEVs might replace the current feet. 

In the area of transportation fuels, in addition to electrifcation and sus-
tainable hydrogen to power ZEVs, major advances have been made around 
so-called drop-in liquid fuels, which are compatible with current ICE ve-
hicles and fuel distribution infrastructure. Signifcant technological in-
novations have been made in producing second-generation biofuels from 
cellulosic feedstocks such as forest residues and switchgrass,15 which Canada 
possesses in relative abundance. Tese new feedstocks may alleviate the 
concerns about trade-ofs between food and fuel production that plagued 
frst-generation biofuels,16 such as corn ethanol. However, special attention 
needs to be given to the use of forest residues as a potential biofuel feed-
stock since Canada’s forest likely mitigate climate change to a greater degree 
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FIGURE 14.3 
Historical fleet CO2 emissions performance and current standards (grams of CO2 
per km normalized to New Europen Driving Cycle) for passenger cars 

Source: Data from Zifei Yang and Anup Bandivadekar, 2017 Global Update: Light-Duty Vehicle Greenhouse Gas and  
Fuel Economy Standards (Washington: International Council on Clean Transportation, 2017). 

when left standing.17 It will be important to be able to evaluate difering 
biofuels using full life-cycle assessment tools, including potential indirect 
impacts on land-use change outside Canada.18 

Te last policy segment, transportation demand management, is also 
witnessing signifcant disruption. Transportation network companies such 
as Uber and Lyft have upended traditional ride-hailing services (e.g., taxis). 
Teir popularity refects a broader shift to consumer-centric mobility as a 
service business model and, more generally, to smart mobility.19 Advances 
in software, analytics, and artifcial intelligence underpin another ongoing 
revolution in transportation – the connected and autonomous vehicle. 
Although the arrival time of the self-driving car may have been miscalcu-
lated,20 its eventual penetration and associated disruption are more certain. 
All these innovations are alluring, but their potential negative impacts on 
climate change are of concern. Public transit use, for example, could be 
undermined if catching the bus were to become more costly and less con-
venient than taking an autonomous Uber.21 
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A fnal technological innovation shaping transportation demand manage-
ment has to do less with vehicle technology than with the built environment, 
geography, and planning. Simply put, we need to build smarter and denser 
urban and suburban areas. Arguably, if transportation demand were better 
understood, urban and suburban spaces could potentially be designed to rely 
less on private vehicles. Next-generation technologies for land-use and 
transportation-integrated modelling promise a greater understanding of the 
relationship between various modes of transport and land-use change.22 In 
the meantime, it has proven difcult to translate planning policies regarding 
transit and active transportation-oriented development (biking and walking) 
into reality. Governments have also continued to make major investments in 
conventional road and highway infrastructure, including new corridors such 
as the proposed Highway 413 and Bradford Bypass, and extensions of exist-
ing corridors such as Highway 407, all of which are in Ontario. 

Canadian Political Economy Context 
Transforming the vehicle and fuel technology is possible in Canada, but it 
also needs to recognize the elephant in the room. Since the 1960s, Canada 
and the United States have established one of the most integrated markets 
for automobiles and auto parts in the world. Tis integration explains, among 
other things, the harmonization of Canadian and American vehicle emis-
sion standards. It also reinforces Canada’s position as a branch of the US 
auto sector, where economic decisions may not always be made in the best 
interests of Canadians, and innovation spillovers may be restricted.23 Con-
sequently, there are no large-scale Canadian-owned auto frms, though new 
entrants are appearing around specifc components and technologies. 

Canada currently assembles twelve light-duty vehicles, produced by the 
“Big Tree” North American automakers (Ford, GM, and Fiat Chrysler) and 
two Japanese frms (Honda and Toyota). All fve are concentrated in On-
tario, producing more vehicles than in any American state or Canadian 
province.24 Critically, the sector’s Canadian operations are overwhelmingly 
tooled for producing ICEs. Tis leaves the Canadian auto industry with little 
agency in the sector’s decarbonization and creates political obstacles, as a 
transition to ZEVs is perceived as a potential threat to jobs. However, in 
early 2021, GM announced that its new electric delivery vans would be 
made in Ontario.25 Promising clusters of electric vehicle technologies have 
emerged in Quebec and British Columbia, particularly in connection with 
electric buses, battery technology, and vehicle charging. One Quebec frm, 
Lion Electric, recently opened on the New York Stock Exchange and plans 
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the development of an advanced battery system in Quebec, as well as the 
expansion of production facilities in the United States for its medium- and 
heavy-duty vehicles.26 

Transportation Governance in the Canadian Federal System 
Canada’s very decentralized federal structure complicates climate change 
governance, including around low-carbon transportation. Despite this, the 
federal government can intervene in the transportation sector at signifcant 
points, such as enacting regulations to control the fuel economy and emis-
sions of vehicles and the quality and content of fuels.27 Key provincial pow-
ers related to decarbonization of the sector include authority over land-use 
planning (except on federal lands) and energy production, road construc-
tion, operations, and regulations, and the standards and codes for goods 
sold in a province.28 

Te powers of local governments, which are not well codifed in Canada, 
generally exist in a “state of tension” with those of provincial governments, 
especially around fnances and autonomy.29 Municipalities are commonly 
referred to as “creatures of the provinces” because municipal institutions 
fall under exclusive provincial jurisdiction.30 In practice, provincial govern-
ments delegate many of their powers to local governments. Tese often in-
clude the critical role of land-use planning, albeit following provincially 
established plans and procedures,31 and the development of ofcial plans 
that contain important transportation elements. As Kirby Calvert notes in 
Chapter 3 of this volume, a growing number of local governments are devel-
oping community energy and or/climate change plans. Tese are designed 
to “provide a structure to integrate considerations around urban form, 
transportation, energy sources, buildings, and climate change planning into 
coherent and integrated community-level strategies.”32 

Existing Policy and Regulatory Frameworks 
Canadian eforts to regulate the transportation sector have only relatively 
recently been framed in terms of climate change mitigation. Longer-
standing features of the sector, such as vehicle emission standards and 
fuel taxes, were initially aimed at reducing smog and, in the case of the lat-
ter, as a means of raising revenue. 

Carbon Pricing and Fuel Taxes 
In 2018, the federal government passed legislation introducing a nation-wide 
“backstop” price on carbon, which applies to provinces that lack equivalent 



335 Transportation, Energy, and Climate Change

Winfield_final_10-01-2023.indd  335 2023-10-01  6:30:23 PM

 

 

 

schemes.33 Te federal scheme consists of two parts: a fuel charge (often 
called a “carbon tax”) and an output-based emissions pricing system for ma-
jor industrial emitters. In 2021, the federal carbon price was set at $40 per 
tonne of CO2e and was set to increase to $50 in 2022.34 As of April 2021, the 
federal carbon tax (fuel levy) added just under 9 cents per litre to the cost of 
gasoline.35 In late 2020, Ottawa announced that starting in 2023 it would 
seek to increase the carbon price by $15 per tonne CO2e every year until it 
reaches $170 in 2030.36 Some provinces had already introduced carbon 
pricing schemes of their own. Tese included Quebec’s cap-and-trade sys-
tem and the BC carbon tax. Both have served as models for aspects of the 
federal program.37 

Te use of carbon pricing as an instrument for reducing emissions in the 
transportation sector is complicated by the fact that drivers are generally 
price-insensitive: the demand for fuel does not change when prices change 
– at least not in the near term. Tis means that incremental increases in fuel 
prices tend not to have large impacts on driving decisions and vehicle 
choices; they can also produce political responses, as evidenced by the 2018 
“yellow vests” movement in France.38 Regardless, carbon pricing is an im-
portant economy-wide measure to increase the economic efciency of re-
ducing emissions and facilitates the harmonization of other policy eforts.39 

It can also play a role in generating the revenues needed to support invest-
ments in low-carbon transportation infrastructure, such as transit services 
and charging facilities for electric vehicles. Expectations of rising carbon 
prices may have strong efects on longer-term investment and business 
planning as well. 

Provinces also have considerable infuence over transportation fuel taxes, 
which has important implications for climate policy. A breakdown of metro-
politan, provincial, and federal gasoline taxes is provided in Table 14.1. Te 
impact of carbon pricing needs to be considered in relation to other fuel 
taxes in specifc jurisdictions to gauge their combined efects on total fuel 
costs and climate change mitigation. As recently as 2022, BC residents, for 
example, may have had a higher explicit carbon price than those in Quebec 
(11.1¢ versus 8.9¢ per litre, respectively), but Vancouverites paid lower total 
gasoline taxes than Montreal residents (57.5¢ versus 64.7¢ per litre, re-
spectively) because of higher provincial and regional fuel taxes in Quebec. 

Fuel Economy Standards 
Vehicle fuel economy standards is one of the most widely used and long-
standing instruments that governments employ to reduce transportation 
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TABLE 14.1 
Tax per litre of gasoline, 2022 (¢) 

Provincial Carbon Transit Provincial Federal Federal 
Province / city excise tax pricing tax sales tax excise tax sales tax Total tax 

British Columbia 14.5 11.1 – – 10.0 9.0 44.6 

Vancouver 8.5 11.1 18.5 – 10.0 9.4 57.5 

Victoria 14.5 11.1 5.5 – 10.0 9.2 50.3 

Alberta – 11.1 – – 10.0 7.4 28.5 

Saskatchewan 15.0 11.1 – – 10.0 8.0 44.1 

Manitoba 14.0 11.1 – – 10.0 8.2 43.3 

Ontario 14.7 11.1 – 12.4 10.0 7.8 56.0 

Quebec 19.2 8.9 – 15.6 10.0 7.8 61.5 

Montreal 19.2 8.9 3.0 15.7 10.0 7.9 64.7 

New Brunswick 10.9 11.1 – 15.2 10.0 7.6 54.8 

Prince Edward Island 8.5 11.1 – 14.9 10.0 7.4 51.9 

Nova Scotia 15.5 2.3 – 14.8 10.0 7.4 50.0 

Newfoundland and Labrador 14.5 11.1 – 16.7 10.0 8.4 60.7 
Source: Adapted from Page 8 of the Canadian Taxpayers Federation, “24th Annual Gas Tax Honesty Report,” May 2022, https://www.taxpayer.com/media/Gas-Tax-Honesty 
-Report-2022.pdf. 

https://www.taxpayer.com/media/Gas-Tax-Honesty-Report-2022.pdf
https://www.taxpayer.com/media/Gas-Tax-Honesty-Report-2022.pdf
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emissions in Canada. Tey relate to how much fuel is consumed by a vehicle 
over a given distance. As part of its response to the energy crisis of the 
1970s, Ottawa established company average fuel consumption (CAFC) tar-
gets in 1976. Tey were harmonized with the then just released corporate 
average fuel economy (CAFE) standards of the United States.40 Unlike their 
American counterparts, however, the Canadian fuel economy standards 
were voluntary until 2007, relying instead on the degree of integration with 
the US market to ensure that vehicles sold in Canada complied with rel-
evant US standards. Harmonization with US regulations has been a central 
feature of Canada’s approach to the issue of vehicle fuel economy. 

In 2010, following the lead of the Obama administration, Ottawa replaced 
the CAFC standards with vehicle GHG emission standards.41 Te American 
and Canadian rules marked the frst use of emission standards to improve 
fuel economy.42 Te regulations included fexibility mechanisms for com-
pliance. Vehicle manufactures can, for example, earn compliance credits 
through actions such as selling extra ZEVs. 

When the Trump government announced its intention to freeze CAFE 
standards at 2020 levels, Ottawa delinked from the US federal standards in 
2019 and aligned with those of California. California has been leading on 
such standards since the 1960s and has certain powers under the US Clean 
Air Act to impose more rigorous standards than those of Washington.43 Its 
standards are scheduled to rise through 2025.44 Going forward, Ottawa has 
committed to harmonizing with the most stringent American standard, be 
it state or federal.45 

Fuel Carbon Intensity Standards 
Because ICE vehicles will remain in the Canadian feet for some time, an-
other critical measure for decarbonizing the transportation sector is for 
them to use less-polluting fuels, such as ethanol and biodiesel. To reduce 
the carbon content of gasoline and diesel, Ottawa introduced renewable 
fuels regulations in 2010.46 Tese rules required fuel producers and import-
ers to meet an average standard of 5 percent renewable fuel content in gas-
oline and 2 percent in diesel. However, increasing the use of fuels such as 
corn-based ethanol has roused concerns about damage to the environment. 
Chief among these (from a life-cycle emissions perspective) is that em-
ploying such fuels may not actually reduce GHGs, may result in nutrient 
and sediment pollution, and will convert valuable farmland from growing 
food to producing fuel.47 
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To address such shortcomings, and following California’s example, Ot-
tawa released clean fuel regulations in 2022 that require regular reductions 
in the carbon intensity of liquid fuels used across Canada.48 Te standard 
works by setting a benchmark for the intensity of transportation fuels, then 
gradually reducing it over time. British Columbia adopted a low-carbon fuel 
standard (LCFS) already in 2008.49 As is the case elsewhere, the federal 
clean fuel regulations include a credit system to promote fexibility and the 
use of alternative transportation fuels such as low-carbon electricity and 
hydrogen.50 While technically not a tax, the BC low carbon fuel standard 
might add 17¢ per litre by 2030;51 the Canadian federal government esti-
mates that the recently introduced federal clean fuel regulations might con-
vey a similar cost.52 However, relevant to carbon pricing, costs introduced 
through fuel carbon intensity standards tend to be less politically salient, 
which may allow greater emission reductions to be achieved.53 

Much of the challenge in formulating the clean fuel regulations has lied 
in developing credible carbon intensity standards for all fuels circulating 
in the economy. Tese are estimated through complex life-cycle assessment 
models. In California, the life-cycle analyses have included emissions asso-
ciated with indirect land-use change (such as clearing forests for biofuel 
crops) regardless of where such emissions occur.54 Although the Canadian 
clean fuel regulations include screening criteria for land use and biodivers-
ity, neither it nor the British Columbia LCFS require modelling of emis-
sions that result from indirect land-use change. Te Canadian approach 
may make crop-based biofuels more attractive than in California’s system, 
and thus it increases the risk of emissions from land-use changes driven by 
fuel policy. 

ZEV Mandates and Related ZEV Support Policies 
Given the difculties of changing driving behaviour, vehicles that emit little 
to no carbon pollution are increasingly seen as integral parts of the decar-
bonization of road transportation. Governments in Canada and elsewhere 
are promoting ZEVs through targeted mandates, subsidizing their purchase, 
and developing the infrastructure necessary to power them. 

ZEV mandates are an increasingly popular tool for governments to pro-
mote larger market shares for cleaner vehicles.55 Under the mandates, auto 
manufacturers must sell minimum numbers of ZEVs and partial ZEVS over 
a certain period, making the mandates a critical tool for ensuring ZEV sup-
ply.56 Tey also generally include a crediting system to allow for fexibility, 
with ZEVs and partial ZEVs representing diferent amounts of credits. 
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In Canada, both Quebec and British Columbia created regulations to 
mandate minimum annual ZEV sales. Under the Quebec mandate, which 
came into force in 2018, manufacturers must earn credits starting in model 
year 2018, with a target of 3.5 percent, which increases yearly to reach 22.0 
percent in 2025.57 In 2020, Quebec announced a measure, similar to one 
also announced in California that same year, limiting new vehicle sales to 
ZEVs by 2035. British Columbia introduced a comparable measure in 2019, 
requiring that ZEVs make up 10 percent of light-duty vehicle sales by 2025, 
30 percent by 2030, and 100 percent by 2040.58 In 2019, the Trudeau gov-
ernment announced a national ZEV target – but not a binding mandate. As 
of 2021, Ottawa had set ZEV sales targets of 100 percent by 2040 but still 
said nothing about mandating that goal. Current indications are that ZEVs 
will constitute only 5–10 percent of all new light-duty vehicles purchased in 
2020, well below the 30 percent federal target.59 

ZEVs can also be promoted by subsidizing their purchase. Te Ontario 
government took a leadership role, designing and implementing Canada’s 
frst ZEV subsidy program in 2010.60 However, in 2018, the new Ford gov-
ernment cancelled all funding for the program. In 2011, the BC government 
introduced subsidies for ZEVs and related charging infrastructure. Quebec 
added similar incentives in 2012, frst under the Roulez Électrique program.61 

Te 2019 federal budget allocated $5 million to support manufacturers in 
ensuring a sufcient supply of ZEVs to meet these targets.62 Te December 
2020 federal climate strategy commits approximately $440 million in addi-
tional subsidies for ZEV adoption while leaving the door open to further 
interventions.63 Federal incentives for the purchase of ZEVs come under the 
umbrella of the Incentives for Zero-Emission Vehicles Program. Te sub-
sidies range from $2,500 to $5,000 and apply to vehicles with suggested 
retail prices of up to $60,000.64 

Provincial ZEV subsidies have been quite efective. ZEV uptake is the 
highest in the provinces where the subsidy exists or has existed – British 
Columbia, Quebec, and Ontario (Figure 14.4). On the other hand, the 
subsidies have been criticized for being very costly relative to the actual 
emission reductions they are projected to deliver.65 Tere are also equity 
concerns, given that the subsidies tend to wind up in the pockets of the 
afuent – corporate feet operators or the upper-middle-class consumers 
who can already aford to purchase or lease a new car.66 

Another approach to accelerating ZEV uptake is to ensure that the char-
ging infrastructure is sufcient, a measure that can alleviate consumer con-
cerns regarding “range anxiety.”67 Ottawa began subsidizing the installation 
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FIGURE 14.4 
Quarterly electric vehicle sales by province, 2017 

Source: Data from Statistics Canada. Table 20-10-0024-01, “New motor vehicle registrations, quarterly.” 
https://doi.org/10.25318/2010002401-eng. 

of charging stations in 2016. Funding continues through two channels: the 
Zero Emission Vehicle Infrastructure Program and the Electric Vehicle and 
Alternative Fuel Infrastructure Deployment Initiative.68 Most recently, 
Ottawa announced a commitment to invest an additional $150 million in 
ZEV infrastructure.69 Similarly, the Quebec government has established a 
number of programs under the Secteur de la transition énergétique Québec 
to support the installation of charging infrastructure and feet conversion to 
ZEVs, including Roulez Vert and Transportez Vert.70 

Transportation Demand Management 
Beyond the promotion of cleaner vehicles and fuels, the third major policy 
strategy to diminish passenger transport emissions is to reduce the use and 
number of personal vehicles on the road. Policies that target this goal can be 
categorized as transportation demand management eforts (see list below). 
Although transportation demand management policies are promising and 
attractive, developing examples that efectively reduce GHG emissions is 
proving challenging. 

• Institutionalizing transit-integrated land-use planning, “smart growth” 
policies 

https://doi.org/10.25318/2010002401-eng
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• Key transportation demand management tools 
• Enhanced public transportation services 
• Policies aimed at making public transit systems more efective (funding 

for research and development, intelligent trafc control systems) 
• Policies encouraging the use of bicycles (bike lane infrastructure, bike 

sharing) 
• Policies aimed at increasing occupancy rate of vehicles (carsharing, car-

pooling, HOV lanes) 
• Tolls and congestion charges 
• Insurance schemes 
• Remote services and teleworking support71 

Provincial and, to the extent that provinces delegate them authority, local 
governments have control over land-use planning (except on federal lands) 
and the fnancing and operation of local transit systems. Eforts to promote 
transit-integrated land-use planning vary widely across Canada. Some prov-
inces have attempted to curb urban sprawl and promote “smart growth” 
measures, as in Ontario’s Places to Grow Plan,72 whereas others have been 
less active. Smart growth policies are intended to ensure sufcient density 
levels and mixes of land uses (such as housing, employment, recreation) for 
public and active transportation to be practically and economically viable. 
Te overall goal is to encourage the development of “complete commun-
ities” where active and public transit considerations are explicitly integrated 
into land-use planning. 

Unfortunately, even where provinces have provided substantial policy 
direction to local governments, translating it into transit and active trans-
portation supportive development has encountered some long-standing 
challenges. Tere is also less coordination between the various levels of 
government than in other countries, particularly the United States, where 
federal legislation in the 1960s led to the establishment of metropolitan 
planning organizations (MPOs).73 Although MPOs may difer from state 
to state, they generally aim to identify transportation investments that a 
metropolitan region needs to meet federal transportation, housing, and 
environmental objectives. Access to federal funds is conditional on the 
development of a long-term transportation plan that demonstrates (often 
through sophisticated modelling) how planned investments will realize fed-
eral objectives. MPOs have long focused on local air pollution, though 
California has added GHG emissions to its MPO process.74 
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Historically, Canadian federal transportation demand management ef-
forts have mainly revolved around one-of funding for transit projects. At 
most, conditionality around funding via the federal gas tax program for 
transportation demand management means the development of municipal 
sustainability plans, though these have varied widely in detail and focus.75 

Federal funding for transit has increased signifcantly in recent years. 
In 2016, Infrastructure Canada’s Investing in Canada Plan committed 

$29 billion to public transit and $27 billion to green infrastructure.76 Te 
allocation of funds to provinces and municipalities for green infrastructure 
is assessed through a Climate Lens program.77 Te program requires esti-
mates of the emissions impacts of new federally funded infrastructure pro-
jects. Te December 2020 federal climate strategy included commitments 
to permanent public transit funding, investments in the electrifcation of 
public transit, and the development of a national active transportation strat-
egy.78 Te climate strategy was followed up with an announcement that, 
starting in 2026, $3 billion per year will be invested in public transit systems 
over eight years.79 Missing from the federal strategy is a rigorous institu-
tional framework to ensure proper authority, assessment, and accountabil-
ity for the use of these new funds. 

Emerging Transition Pathways 
A review of eforts to decarbonize road passenger transportation points to 
several emerging transition pathways. Tese can be organized around the 
three policy segments of vehicle feet decarbonization, fuel system decarbon-
ization, and transportation demand management. As Figure 14.5 illustrates, 
the time frames difer for transitions in each of segment. Fuel system decar-
bonization may occur in the short term, whereas vehicle feet decarbonization 
is likely to take place over the medium term. Transportation demand manage-
ment will probably take the longest time, given the need for signifcant infra-
structure investments. Measures to accelerate all three transition pathways 
need to begin now. However, it is important to recognize that degrees of 
lock-in vary across segments. Tis has implications for the rate of change in 
each. For example, drop-in liquid low-carbon fuels do not require signifcant 
changes in fuelling infrastructure (the traditional gas station), whereas vehicle 
electrifcation will necessitate much more systemic transformations. 

Fuel System Decarbonization 
In the short to medium term, alternative low-carbon liquid fuels are emer-
ging that might allow ICE vehicles to rapidly reduce emissions, while the 
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FIGURE 14.5 
Emerging transition pathways in the transportation sector 

Source: Created by the authors. 

expansion of electricity and hydrogen as transport fuels, as well as their as-
sociated infrastructures, matures. Low-carbon biofuels and fuels derived 
from next-generation waste-to-fuel facilities may be able to be “dropped 
into” existing fuel distribution systems and engine technologies without 
major disruptions.80 Te Quebec frm Enerkem, for example, has built a 
number of plants that decompose municipal solid waste into chemical 
products and liquid fuels, with projects currently under way in Edmonton, 
Rotterdam, Tarragona (Spain), and outside Montreal.81 It is important, how-
ever, that the full life-cycle emissions associated with the production and 
supply chains for transportation fuels be considered. In principle, the use of 
municipal solid waste to produce liquid fuel could reduce GHG emissions 
from landflls, but full life-cycle analysis of emissions and energy consump-
tion is necessary to verify net improvements and to evaluate the impacts of 
varying types of municipal solid wastes.82 

Vehicle Fleet Decarbonization 
In the medium term, electrifcation of the personal automobile is the most 
viable transition pathway for the passenger transportation sector. Alternative 
low-carbon fuels are a step in the right direction, but they alone will not 
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enable a net-zero transition by 2050.83 Hydrogen for powering hydrogen 
fuel cell vehicles might be produced from renewable electricity via electroly-
sis (which generates “green” hydrogen).84 However, hydrogen production in 
Canada remains largely associated with fossil fuel extraction and produc-
tion (which generates “blue” hydrogen).85 To ensure net reductions in emis-
sions, hydrogen production from these sources would need to be combined 
with carbon capture and storage, a controversial technology that has yet to 
achieve widespread commercial adoption.86 Fortunately, battery electric ve-
hicles (BEVs) have moved from an “emergence” phase into the early “difu-
sion” phase of transition, benefting from economies of scale, improved 
functionality, complementary innovations, infrastructure development, and 
favourable regulatory and policy frameworks.87 

Te overall decarbonization impacts of BEVs are also in part a function 
of carbon emissions profles of the electricity sources that are used to charge 
them. Tese need to be sustainable and of low-carbon intensity on a full life-
cycle basis. BEVs will also require enhanced grid management capacity, par-
ticularly at the distribution level, where vehicle-charging loads will have 
their largest impacts. Strategic integration between decarbonization eforts 
in both the transportation and energy systems will ensure that the broad 
difusion of BEVs does not negatively afect grid performance, especially 
during periods of peak demand. Forward-looking, integrated modelling, 
such as energy systems integration (introduced in Chapter 1), can be used to 
support such eforts. Consideration must also be given to the end-of-life 
management of EV batteries, which contain potentially hazardous com-
ponents. Policy frameworks around post-consumer management of EV bat-
teries remain largely underdeveloped in Canada.88 Secondary EV batteries 
may have uses in non-vehicle grid applications,89 and they can ultimately 
serve as sources of important materials and components if managed appro-
priately. Te latter is a signifcant consideration, given that the mining and 
processing of EV battery components often have signifcant environmental 
and social impacts of their own.90 Increased mining activities associated 
with higher demands for EV batteries may also negatively afect the rights, 
livelihoods, health, and environment of Indigenous Peoples in remote areas 
if they are not conducted in a way that integrates and prioritizes decoloniz-
ation and reconciliation objectives. 

Te public availability of BEV-charging infrastructure is particularly im-
portant in the near term. Among urban dwellers who are contemplating the 
purchase of a BEV, concerns about “charging deserts” have now supplanted 
range anxiety.91 More public charging stations must be installed in urban 
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areas, and building codes must be updated so that multi-unit dwellings will 
be “EV ready.” Tese infrastructures and rules largely fall under the purview 
of provincial and municipal governments, but Ottawa could provide fund-
ing and technical support. 

Te federal government could also introduce a national ZEV mandate, as 
opposed to the current patchwork of provincial ZEV mandates, to acceler-
ate the difusion of BEVs. Te large auto manufacturers in Canada are branch 
plants, with limited decision-making power over their own ZEV production 
or sales. Tus, a stronger signal to the market is required to ensure an ad-
equate supply of ZEVs in Canada. Te 2021 federal announcement to phase 
out the sale of new ICE vehicles by 2035 falls into this category,92 but regu-
lations are needed to turn the target into a mandate. 

Although the average price of EVs is dropping,93 subsidies are likely to 
remain necessary in the short to medium terms to increase uptake. However, 
the design of subsidy programs needs to be adjusted to address equity con-
cerns, particularly for low-income or otherwise marginalized consumers. 
One option is a Japanese-style “top runner program,”94 where the least-
polluting vehicles (regardless of engine technology) are eligible for subsidies 
on the condition of scrapping older, high-polluting ones. Tis approach 
would provide subsidies to a broader scope of low-polluting vehicles, in-
cluding highly efcient ICE vehicles that can be much less expensive than 
ZEVs. Tis kind of equity consideration highlights the potential trade-ofs 
between sustainable energy principles associated with electric vehicle-based 
transition pathways. In this example, vehicle emissions must be reduced 
in the short term to create intergenerational equity by avoiding long-term 
negative consequences. At the same time, emission reduction strategies 
such as subsidies can overlook many members of society who cannot aford 
a new car, thus failing to produce intragenerational equity. To mitigate this 
trade-of, governments could pursue transportation demand management 
strategies such as the expansion of mass public transit with the same, if not 
more, ambition than currently being put into ZEV adoption. Or ZEV sub-
sidies might be more generous for households from lower income brackets. 

Transportation Demand Management 
Many local governments in Canada are currently expressing considerable 
enthusiasm about sustainable low-carbon transportation options, including 
transit and active transportation. However, before these kinds of trans-
portation demand management eforts can have signifcant decarboniza-
tion efects, travel behaviour (vehicle kilometres travelled per person) and 
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land-use patterns must change signifcantly. It is important to underscore 
that many transportation demand management initiatives such as those de-
veloped by municipal governments have not yet been very efective in re-
ducing GHG emissions. For example, considerable research demonstrates 
that public transport investments alone have a weak impact on emissions.95 

Such investments need to be integrated into land-use and wider public and 
active transportation strategies to be efective. In doing so, they can deliver 
substantial co-benefts, enabling the development of more “complete” com-
munities, in which employment and housing, as well as educational, recrea-
tional, shopping, and other daily activities, can be accessed without using a 
car. In contrast, cleaner fuels and vehicles, though more costly than current 
technologies, do not require signifcant changes in behaviour and land-use 
patterns. Tis makes them more viable near- to medium-term emission re-
duction options, though without the co-benefts that might fow from more 
integrated approaches to transportation, land-use planning, and commun-
ity development. Transportation demand management is popular because it 
targets multiple objectives, such as the reduction of congestion and local air 
pollution, which are important in making urban life better and that a focus 
on cleaner fuels and vehicles alone might miss. In the longer term, land-use 
planning rules need to promote smart growth principles, curb urban sprawl, 
and encourage the explicit integration of active and public transit consider-
ations into land-use planning decision-making processes. Importantly, 
these decision-making processes should respond to democratic and pro-
cedurally just governance structures. 

California’s Sustainable Communities Program may provide a model for 
Canada, where metropolitan regional transportation planning is explicitly 
linked to regional climate mitigation objectives through legislation. More 
specifcally, an institutional framework has been established that requires 
California metropolitan planning organizations to produce fve-year trans-
portation plans that demonstrate conformity with near-term regional 
GHG emission targets through sophisticated regional transportation sys-
tem models.96 British Columbia’s Bill 27, adopted in 2008, provides com-
parable mandates around the integration of climate change targets and 
considerations into land-use plans. Ontario moved in a similar direction 
with its land-use planning legislation and policies in 2017, although some of 
these measures were diluted after the 2018 provincial election. 

Canada has relatively weak governance structures regarding transporta-
tion demand management. In part, this is a result of the division of powers 
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in Canada, which is seen to preclude an overarching federal transportation 
governance framework, as in the American MPO system.97 Regional metro-
politan organizations do exist in Canada, such as the Communauté métro-
politaine de Montréal, Metrolinx in the Greater Toronto Area, and 
TransLink in Metro Vancouver, but their planning mandates are not strongly 
tied to climate change. Regional transportation planning bodies with greater 
authority, capacities, and resources could play useful roles in integrating cli-
mate change and air quality objectives into transport planning and invest-
ments, but they would need very clear and binding mandates to do so. 
Capacity could also be strengthened at the local level to enhance the trans-
portation-related elements of community energy and climate change plan-
ning initiatives. 

Playing It Forward 
As suggested in the Introduction, one goal of low-carbon transportation 
policy is to consider synergistic political efects as we move forward. 

Green Industrial Policies 
Although the transition to low-carbon transportation might be associated 
with rising fuel costs and a threat to traditional ICE auto-manufacturing 
jobs in the short term, it also represents a signifcant economic opportunity 
for Canada that promises to grow over time. 

For example, Canada has a potential comparative advantage related to 
vehicle feet decarbonization, specifcally economic development oppor-
tunities along multiple parts of the EV supply chain, particularly batteries.98 

Canadian companies are also well positioned to lead and build on existing 
commercial successes in the EV niches for electric sports cars, buses, and 
heavy-duty vehicles. 

To realize such gains, Canadian governments are pursuing “green” indus-
trial policies, backed by signifcant funding. Tese strategies have the poten-
tial to realize synergies between sustainable energy principles, specifcally 
the ability to capture economic opportunities while reducing emissions and 
maintaining ecological integrity. Tey are also important for building polit-
ical support for net-zero transition pathways.99 Given recent developments 
in the U.S., which we discuss below, strategic funding is increasingly seen 
as critical to capturing strategic economic opportunities along the ZEV 
value chain. More recently, strategic funding in this context has been char-
acterized as critical to competing with the U.S. government’s eforts to 
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capture strategic economic opportunities along the ZEV value chain. For 
example, the 2023 Canadian Federal Budget provided a new 30 percent 
clean technology manufacturing tax credit, estimated to total roughly 
CAD$11 billion by 2035, additional funding (CAD$500 million) to the 
Strategic Innovation Fund, along with additional fnancial and regulatory 
supports to upstream activities related to critical minerals.100 

Te Canadian federal governments and provincial counterparts have 
also sought to provide signifcant, “targeted” subsidies to secure foreign 
battery manufacturing investments. Of note is the 2023 deal with German 
automaker, Volkswagen, to subsidize capital and operating costs of a battery 
manufacturing plant in St. Tomas, Ontario valued at between CAD$8–13 
billion over ten years and ongoing negotiations over a special contribution 
agreement for a Stellantis/LG Energy Solutions battery plant in Windsor.101 

In late 2022, the Quebec government unveiled its Battery Industry De-
velopment Strategy to focus sustainable extraction and processing of critical 
minerals, support ZEV production and developing battery recycling tech-
nology.102 Experts estimate the province might be able to attract up to 
CAD$8–11 billion in investments in the battery industry by 2030.103 Ottawa 
needs to continue to work in concert with ongoing provincial eforts to ad-
vance research and development activities and to capitalize on economic 
opportunities where these comparative advantages exist. 

Relationship with the United States 
A defning feature of Canada’s approach to environmental and climate 
change issues in the road transportation sector has been the infuence of 
policy initiatives in the United States. Green industrial policy to decarbon-
ize the sector should also consider Canada’s relationship with its neighbour 
south of the border. Te integrated nature of the North American auto and 
energy markets makes independent action by Canada challenging, although 
not impossible. 

One strategy has been to coordinate with states that are leading on cli-
mate action, particularly California. Te “California efect” is evident in 
vehicle fuel economy standards (Ottawa adopted California’s standards in 
2019), the BC low-carbon fuel standard, the federal clean fuel standard 
under development, and the ZEV mandates of Quebec and British 
Columbia. 

More recently, and after decades of failed attempts, the US federal gov-
ernment passed comprehensive climate legislation in 2022 that will greatly 
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afect the Canadian transportation sector and broader economy. Te U.S. 
Infation Reduction Act (IRA) sets out unprecedented funding for climate 
and clean energy (~USD$370 billion), itself sourced from an increase in the 
US corporate minimum tax rate as well as tax enforcement.105 Already by 
early 2023, roughly USD$45 billion has been invested in at least 75 U.S. fa-
cilities across all segments of the domestic battery value chain.106 By com-
parison, Canadian investments discussed above (federal and provincial), 
though signifcant, are at a dramatically smaller scale. Yet in many respects, 
Canada stands to beneft from the IRA. For example, in order to access elec-
tric vehicle tax credits, vehicles must be built in North America and their 
batteries must contain at least 50 percent mineral content sourced in North 
America or by a US trading partner.107 

Canada, and the world, are only beginning to grapple with the trans-
formational change implied by the IRA and other recent climate eforts in 
the U.S. Arguably, Canadian industrial policy is subject to important limita-
tions, given that Canadian governments cannot compete strictly on a dollar-per-
dollar basis with the U.S. in terms of climate and clean energy subsidies. Te 
situation indicates the need for more blended capital strategies and attract-
ing investment based on other Canadian advantages, like a relatively low-
GHG emission electricity systems or labour-related advantages. Climate 
policy safety valves – such as recourse to international carbon markets – 
might also be considered to allow parties to maintain momentum when ob-
stacles present themselves.108 

Inclusivity, Equity, and Diversity 
Policies to drive a low-carbon transition in the transportation sector should 
ensure that all Canadians are included, regardless of where they live or their 
socio-economic status. Many of the policies and recommendations dis-
cussed here do not apply equally across the country. In particular, more 
attention is needed for developing transportation decarbonization strat-
egies in rural and remote communities, and policies that beneft lower-
income Canadians. 

Many of the policies discussed in this chapter, such as increasing public 
transit or encouraging the adoption of ZEVs, have limited applicability in 
rural and remote communities, especially in the North. Where population 
is sparse, transit services may not be viable, and the local climate and lack of 
charging infrastructure may limit the usefulness of EVs. In addition, cold 
weather degrades EV battery performance, thus reducing the driving range 
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of the vehicle.109 Targeted policies should be developed to aid decarboniza-
tion eforts in these specifc contexts. For example, highly efcient vehicles 
(including trucks) could be eligible for tax credits, though only in northern 
and remote communities. Scrappage incentives could assist in getting the 
oldest and most polluting vehicles of the road. 

Policies must also take Canada’s socio-economic realities into account. 
Because subsidizing new ZEVs tends to beneft higher-income Canadians, 
incentives should also be available for used ZEVs or highly fuel-efcient 
used vehicles, in addition to e-bikes and e-cargo bikes. Another option to 
integrate equity concerns would be to follow California’s model, where a 
means-testing approach is used to determine the eligibility of ZEV purchase 
incentives based on income.110 Electrifying transit buses and school buses 
would also help address equity concerns, especially in marginalized com-
munities, which may sufer high levels of air pollution. 

Conclusion 
Road passenger system decarbonization is likely to take place in several 
phases: fuel system decarbonization in the short term, vehicle feet decar-
bonization over the medium term, and transportation demand manage-
ment measures over the longer term. Action in all three is essential to 
accelerate a low-carbon transition in Canada. Although carbon pricing will 
be a key policy instrument in the transition, the available evidence suggests 
that other tools, such as vehicle emission and fuel economy standards, clean 
fuel standards, and ZEV mandates and subsidies, will be needed. Transpor-
tation demand management measures have been politically attractive, but 
most have not delivered signifcant emission reductions. Better integration 
of climate change considerations into transportation and land-use planning 
is required, as is stronger senior government support for the transportation 
aspects of community energy and climate change planning eforts. 
Ultimately, an efective strategy to accelerate a low-carbon transition for 
road passenger transportation will demand coordination by all levels of 
government. 
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Conclusion 
Pathways to Sustainable Energy Transitions 

MARK  S.  WINFIELD,  STEPHEN  D.  HILL,  and JAMES  R.  GAEDE  

In this chapter, we draw together themes that have emerged throughout 
the volume. Connecting these themes are the relationships between energy 
systems transitions in the direction of decarbonization and wider questions 
of advancing sustainability. Te imperatives of distributional justice in the 
present, particularly with respect to marginalized communities and recon-
ciliation with Indigenous Peoples, are especially important themes. Justice 
between generations remains a core driver of action on climate change. 
Elements of potential transitional pathways are featured in several chap-
ters, along with examples of mixes of policy instruments that have proven 
both efective and politically robust. Evolving relationships among and be-
tween difering levels of government have had signifcant impacts on tran-
sition pathways, both negative and positive, and the ultimate direction of 
these relationships remains uncertain. 

Many of the chapters and case studies point to the power of techno-
logical, institutional, and political incumbency to resist transitions, and 
also to the need to build political and policy resiliency to ensure the sticki-
ness of transition policies. Our recent experiences with the COVID-19 pan-
demic, the February 2022 “Freedom” Convoys in Canada, and the war in 
Ukraine illustrate the propensity of unexpected landscape-level events to 
shape political and policy directions. Tese also highlight the challenges 
before us to decarbonize Canada’s energy systems. Te chapters provide 
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some helpful guidance for creating potential routes toward decarbonization 
and sustainability. 

Energy Transitions and Sustainability 
Te need to address climate change remains a core driver for energy sys-
tem transitions at global, national, and local levels. At the same time, to 
advance sustainability and succeed politically, transition strategies must 
speak to more than just decarbonization. Tey need to address the mul-
tiple dimensions of energy sustainability, as identifed in the Introduction. 
Recognizing the interdependence of ecological, social, cultural, and eco-
nomic objectives means including energy justice and democracy, techno-
logical and political resiliency, and adaptive capacity as key goals of energy 
transition strategies. Decarbonization itself remains essential to advancing 
the sustainability principles outlined in Figure I.2. 

As Douglas Macdonald and Mark Winfeld note in Chapter 6, social, eco-
nomic, and political goals are implicitly layered onto energy policies. Many 
of the chapters in this volume suggest that explicitly recognizing how vary-
ing goals are embedded in policy may help to create more democratic and 
inclusive dialogues around energy transitions, and ideally lead to more pol-
itically robust decarbonization and sustainability pathways. 

In Chapter 1, James Meadowcroft and Daniel Rosenbloom point out 
that transitions are complex and messy processes. Te technological, eco-
nomic, political, and social changes entrenched in energy transitions will 
trigger signifcant distributional conficts. Tey emphasize that transitions 
will entail decline for some regions and sectors, as well as novelty and in-
novation in others. In Canada, the United States, the European Union, and 
elsewhere, we have seen recent examples where distributional conficts 
around energy transitions have limited the political viability of decarbon-
ization strategies.1 In Chapter 4, Teresa McClenaghan and colleagues 
illustrate that the impacts of energy and climate policy decisions on low-
income and other marginalized communities are too frequently overlooked. 
Specifc, sustained advocacy eforts have been required to overcome these 
gaps. Unfortunately, the incorporation of energy poverty considerations 
into federal and provincial carbon pricing and climate change adaptation 
policies remains incomplete. 

Energy justice, reconciliation, and decolonization are signifcant con-
cerns in Canadian energy policy. As Heather Castleden highlights in Chapter 
5, the establishment of governance and policy mechanisms to ensure that 
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energy production, transport, and consumption respect Indigenous rights 
and title, beneft Indigenous communities, and begin to dismantle colonial 
practices and structures are emerging as central questions in energy sys-
tems, policy and research. As Alexandra Mallett and her team of settler 
and Indigenous scholars and practitioners note in Chapter 7, there are 
many opportunities to develop sustainable energy at the community level 
in partnership with Indigenous People. Key dimensions of this process can 
include integrating Indigenous perspectives into sustainability eforts, re-
vamping Indigenous governance processes, linking sustainability goals with 
community aspirations for self-determination, having Indigenous and local 
communities play more central roles in the design and implementation of 
policy, and making community energy plans part of integrated community 
sustainability plans. 

Long-term, multi-generational perspectives on transitions are import-
ant. In an energy context, this makes life-cycle perspectives on technolo-
gies and decarbonization pathways, such as those focused on biofuels and 
hydrogen-based and nuclear technologies, critically important, particularly 
regarding their potential upstream and downstream impacts, risks, legacies, 
and the sustainability trade-ofs that fow from these. Ensuring the integrity 
of ecological, social, and cultural systems across generations is crucial. 
Meadowcroft and Rosenbloom (Chapter 1) emphasize the importance of 
concentrating on long-term systemic change that leads to net-zero, rather 
than on least-cost, short-term reductions in greenhouse gas emissions. 

Te recognition that energy systems are complex and have many inter-
dependent relationships is a third recurring sustainability theme. From a 
sustainable energy transition perspective, this means paying attention to 
the fact that technologies and institutions could create path dependency or 
lock-in, that geopolitical and security risks may derail plans and policies, 
that resiliency and adaptive capacity are key features of strong energy and 
ecological systems, and that ensuring local control and democratic govern-
ance is central to social and political acceptability. A further emerging 
theme is how these issues extend across scales and the ways in which they 
may ft especially well with the kinds of community-level initiatives out-
lined in Chapters 3, 7, 8, and 12. At the same time, given the centrality of 
energy systems to society, “energy system transitions” will inevitably involve 
broader societal transitions as well, something that our current political and 
governance structures seem poorly equipped to address. 
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Transition Pathways 
In Chapter 1, Meadowcroft and Rosenbloom introduce socio-technical 
transitions as an analytical frame for understanding how transitions can 
occur. Te approach underscores how existing sectoral and regional socio-
technological regimes are both signifcant and the source of challenges for 
low-carbon energy transitions. In Canada, these regimes have tended to 
lock in dependency on fossil fuel extraction and export in some regions 
(Alberta, the Maritimes, Newfoundland and Labrador, and potentially 
British Columbia), as well as the roles of possibly problematic technolo-
gies, such as nuclear for electricity generation and fossil fuels in transpor-
tation and space heating. 

At the same time, several niche-level developments have demonstrated 
their potential to play transformative roles that align with the sustainability 
principles informing this book, particularly the notion of local and com-
munity control. Niche-level innovations around energy storage, smart grids, 
distributed and renewable energy sources, electric vehicles, energy ef-
ciency, and demand response over the past decade may enable numerous 
sustainable decarbonization pathways. Although capacity is materializing 
in some places, as is the case with EV batteries in Quebec, Canada lags 
behind other jurisdictions in developing these areas, treating them as “sand-
box” innovations rather than mainstream transitional pathways.2 Nonethe-
less, Macdonald and Winfeld point out in Chapter 6 that these niche-level 
developments may become signifcant enough in their own right to disrupt 
conventional energy policy trajectories. Tat may set the stage for the inte-
gration of conventional and sustainable low-carbon pathways or the dis-
placement of conventional regimes. 

In Chapter 2, Madeleine McPherson introduces the concept of energy 
systems integration (ESI) as an approach to operationalize sustainable 
energy systems decarbonization. While recognizing the centrality of electri-
fcation to decarbonization, ESI emphasizes that all energy carriers, fuels, 
and infrastructure, as well as demand-side measures, need to be examined 
in decarbonization pathways and models. ESI will be particularly relevant to 
the decarbonization of the transportation and space-heating sectors, (as 
discussed in Chapters 14 and 13). McPherson notes that the modelling and 
policy tools required for this degree of integration – that encompass build-
ings, land use, urban form, and transportation infrastructures – are arising 
but remain far from complete. Community energy planning, as outlined by 



364 Conclusion

Winfield_final_10-01-2023.indd  364 2023-10-01  6:30:24 PM

 

 

 

 

 
 

Kirby Calvert in Chapter 3 and referenced in Chapters 7, 8, and 12, ofers a 
potentially powerful governance structure for the integration of the goals, 
actors, and systems that ESI will require at the local and community levels. 

Te regional case studies demonstrate the role that subnational gov-
ernments play as policy innovators and laboratories, as well as the need for 
nested levels of governance, with information and accountability fowing 
between scales, something that is highlighted by Elinor Ostrom and others.3 

Te experiences in the North, Atlantic Canada, and Ontario demonstrate 
the limits of local initiatives that are not accompanied by supportive policies 
from higher orders of government.4 Positive relationships between provin-
cial/territorial and local governments around climate and energy issues are 
strong in British Columbia but seemingly absent in other provinces, such as 
Quebec and Alberta. In other cases, local energy and climate change initia-
tives have tended to run up against provincial or territorial policies ori-
ented toward large and relatively centralized technologies and pathways, as 
seen in Atlantic Canada, Ontario, and the North. As Brendan Haley and 
colleagues describe in Chapter 8, the Atlantic Loop may provide an oppor-
tunity for the blending of centralized and community-based pathways, but 
it is far from realized. At the other end of the spectrum, the opposition to 
the Green Energy Act in Ontario (Chapter 10) demonstrates the political 
risks of an excessively top-down approach that failed to give appropriate 
authority and respect to local concerns. 

Te limited capacities of local actors, as well as the interrelatedness of 
energy systems, mean that local initiatives need to be coupled with, and 
facilitated by, action at the provincial, territorial, and national levels.5 

Important measures that can be taken by higher levels of government in-
clude ensuring that policies regarding electricity transmission and distri-
bution system cost allocation do not stife cost-efective demand-side or 
supply-side solutions, providing frameworks and direction to establish local 
land-use plans that take emerging local energy solutions into account and 
establishing infrastructure fnancing to support the implementation of ac-
tive transportation and transit-oriented streetscapes. 

Implementation Tools 
A consistent message in both the regional and sectoral case studies is that 
though carbon pricing is a valuable tool, it is not everything, or even per-
haps the most important instrument. Rather, as suggested in the literature 
on the politics of carbon pricing,6 successful transitions such as the Alberta 
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coal phase-out, beneft from a full range of policy tools, of which carbon 
pricing is a component. British Columbia and Quebec’s leadership in de-
carbonization, for example, is grounded in their use of carbon pricing in 
tandem with other regulatory instruments across a range of sectors. 

Te need for integrated approaches to policy tools is perhaps best illus-
trated with the decarbonization of transportation, as discussed by Colleen 
Kaiser and Mark Purdon in Chapter 14. Carbon pricing will be important 
to decarbonize transportation, but price signals alone may not spur suf-
cient timely and signifcant changes to behaviour and market preferences. 
Complementary policies, especially fexible regulations such as electric 
vehicle mandates, vehicle emission and fuel economy standards, and those 
regarding low-carbon fuels, will be required as well. In the longer term, poli-
cies to support transportation demand management, public transit, and ac-
tive transportation need to be incorporated into planning and urban design 
rules and processes. 

Carbon pricing also generates revenue that can be invested in low-
carbon transitional strategies. Tese investments can be helpful in price-
inelastic sectors such as buildings and transportation, where signifcant 
capital is needed for building retrofts, public transit, and EV infrastructure. 
Price and invest approaches have been employed in Quebec and California, 
as well as in Alberta under Rachel Notley’s NDP government and in Ontario 
under the Kathleen Wynne Liberals. 

Challenges have emerged, however, in making certain that the revenue 
generated through carbon pricing is spent on efective decarbonization 
investments rather than for politically attractive reasons. As Pierre-Olivier 
Pineau and Johanne Whitmore outline in Chapter 9, Quebec once had a 
relatively well-developed system for dealing with these issues, but it strug-
gled nonetheless. Elected in 2018, Premier François Legault’s Coalition 
Avenir Québec government largely dismantled the institutional structures 
established for these purposes, notably the Conseil de gestion du Fonds 
vert, and reinforced the level of direct political control over spending. 
Although the federal backstop carbon pricing system is designed to be 
revenue-neutral, with the proceeds returned to taxpayers through tax 
credits, concern has been expressed regarding the direction and quality of 
federal spending for COVID recovery and decarbonization purposes.7 

Meadowcroft and Rosenbloom (Chapter 1) stress the importance of focus-
ing investments on long-term net-zero transformations rather than short-
term emissions reductions. 
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Intergovernmental and International Linkages 
When it comes to energy decarbonization, there is considerable variation 
and unevenness from province to province. As Stephen Hill, Mark Winfeld, 
and James Gaede reveal in Chapter 10, Ontario is a weak performer in policy 
terms, despite having been an early leader in phasing out coal, deploying 
renewable energy, and developing a fairly comprehensive climate change 
strategy. Virtually all of these measures were dismantled in the aftermath 
of the 2018 provincial election, and the province is on track to see a signif-
cant erosion of the GHG emission and air quality gains achieved through 
the 2014 phase-out of coal-fred electricity. At the same time, it seems des-
tined to further entrench high electricity costs and centralized generation 
technologies, notably nuclear and natural gas, in its electricity system, leav-
ing little room for local energy and climate initiatives or niche-level tech-
nological innovation.8 Although Alberta underwent a similar right-wing 
populist shift through its 2019 election, important elements of the previous 
NDP government’s Climate Leadership Plan, including the phase-out of 
coal-fred electricity and renewable energy development initiatives have 
survived intact until very recently. 

Despite ambitious GHG reduction goals and a well-established carbon 
market, Quebec has struggled to meet its emission reduction targets. Growth 
in transportation-related emissions and an electricity system that is al-
ready signifcantly decarbonized add difculties to further reductions. 
British Columbia has many similar features, with an already largely decar-
bonized electricity system, but it is challenged by an ongoing commit-
ment to a carbon-intensive liquefed natural gas development and export 
strategy. 

As Macdonald and Winfeld demonstrate in Chapter 6, Ottawa’s role in 
shaping a low-carbon energy transition has remained surprisingly contra-
dictory, despite the direction of the 2016 Pan Canadian Framework on 
Green Jobs and Climate Change. In Chapter 1, Meadowcroft and Rosenbloom 
emphasize the importance of clear government leadership in transitional 
processes. However, the approach of the Trudeau government seems to fea-
ture a substantial degree of policy “stacking,” pursuing both conventional 
energy policy goals and low-carbon energy transitions 

For example, Ottawa has supported the growth of fossil fuel export infra-
structure, even going so far as to purchase an oil pipeline, and has main-
tained signifcant subsidies for fossil fuel development. At the same time, it 
has backstopped a national carbon pricing system, which it plans to 
strengthen signifcantly in the coming eight years,9 and has generated other 
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complementary measures, such as an accelerated national phase-out of 
coal-fred electricity. Te backstops and the coal phase-out have played sig-
nifcant roles in securing important climate measures through changing 
provincial governments. In Chapter 11, Benjamin Tibault, Tim Weis, and 
Andrew Leach note the stabilizing role of federal measures for the Alberta 
coal phase-out during the change in government from Rachel Notley’s 
NDP to Jason Kenney’s United Conservative Party. 

Kaiser and Purdon (Chapter 14) stress the importance of Canada’s rela-
tionship with the United States for decarbonizing transportation, given 
the tight integration of the Canadian and American auto sectors. Policy in-
stability during the Trump administration led to some decoupling of trans-
portation policy at the federal level, with Canada choosing to follow the 
example of the leading North American jurisdictions, be they state or fed-
eral, around vehicle fuel economy and emission standards. US state-level 
developments have also afected EV mandates and low-carbon fuel stan-
dards in Canada. Te California-led Western Climate Initiative has had 
lasting efects in Quebec and British Columbia, particularly in Quebec’s 
continued participation in a GHG emission cap-and-trade system with 
California. 

Te Quebec-California relationship highlights the absence of compar-
able cooperative arrangements among the provinces. A few tentative steps 
have been taken. Between 2017 and 2018, Ontario briefy participated in the 
Quebec-California cap-and-trade system. Te Atlantic Loop may eventually 
become a point of cooperation among the Atlantic provinces. Quebec has 
approached the Maritime provinces and Ontario regarding improved co-
operation on electricity. Although the Wynne and Philippe Couillard gov-
ernments did seriously examine cooperation between Ontario and Quebec 
around climate change and electricity system interties, Quebec’s ofers have 
otherwise been rebufed. On the whole, provincial electricity systems re-
main inwardly focused, and exporting provinces pay far more attention to 
their north-south links with American markets than to potential east-west 
ties with provincial neighbours. 

Te Power of Incumbency 
Te energy sector is defned by deeply embedded infrastructure in areas 
such as transportation and space heating, and long-lived investments in 
centralized electricity generation from coal, natural-gas-fred, nuclear, and 
large hydro-electric power plants. Continued investment in these types 
of facilities, such as the Site C hydro-electric project in northern British 
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Columbia, gas-fred generation in Alberta, the Bruce and Darlington nu-
clear refurbishments in Ontario, the Taltson hydro-electric expansion in 
Northwest Territories, and the Muskrat Falls and Atlantic Loop projects in 
Atlantic Canada, remains at the centre of electricity policy in most prov-
inces. Te dominant position of the utilities and corporations behind these 
projects is also, by implication, being maintained. Even among govern-
ments with commitments to and records of action on climate change, the 
ties to fossil fuel development and export are difcult to unravel. British 
Columbia’s commitment to liquefed natural gas development and Ottawa’s 
pursuit of new pipeline capacity for oil sands exports stand out in this 
context. 

Te Ontario and Alberta coal phase-outs described in Chapters 10 and 11 
demonstrate that incumbency is not insurmountable. In both cases, broadly 
based, substantial, and sustained civil society advocacy, involving not just 
environmental, but also public health interests, was needed. As well, though 
the technology (coal-fred electricity generation) was displaced, the places 
of the key actors associated with it, namely Ontario Power Generation, and 
TransAlta, ATCO, and Capital Power, were not. Te phase-outs have also, 
in some ways, reinforced the positions of other problematic technologies, 
particularly natural-gas-fred generation in both provinces and nuclear gen-
eration in Ontario. 

Te incumbents in the conventional energy sector are also articulating 
low-carbon transitional pathways of their own. Tese often focus on con-
tinued fossil fuel development coupled with carbon capture and storage, 
hydrogen derived from fossil fuel production (blue and grey) and electroly-
sis with nuclear generated electricity, and proposals for small modular re-
actors (SMRs).10 Te mining industry, for its part, has aggressively promoted 
the development of “critical” mineral resources for EV supply chains.11 Tese 
options have gained political traction and fnancial interest at the federal 
level and in key provinces, including Alberta, Saskatchewan, Ontario, Que-
bec, and New Brunswick. Carbon capture, utilization, and storage, SMRs, 
hydrogen-based options, and the roles of “critical” minerals are briefy 
touched on in this volume, but they carry signifcant risks of technological 
lock-in and in some cases substantial economic, environmental, legacy, 
safety, and security risks as well.12 Despite warranting much more detailed 
life-cycle assessments in sustainability terms, and a fuller understanding of 
the trade-ofs they may entail, all were strongly supported in the 2023 fed-
eral budget.13 
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Te Importance of Political and Policy Resiliency 
Action on climate change and energy systems transitions is now slowed in 
Alberta and stalled in Ontario, due in part to right-wing populist back-
lashes against low-carbon strategies. Moreover, sustained federal action will 
probably depend on the outcome of the next election, which may not come 
until 2025 given the Supply and Confdence Agreement between the fed-
eral Liberals and the NDP. If the Conservatives win the election, they would 
probably slow federal climate action. Te political backlash against low-
carbon energy has stemmed in part from concerns over rising energy costs 
and populist campaigns against carbon pricing. Signifcant infationary 
pressures on the economy in 2022, coupled with populist rejection of 
COVID-related public health restrictions, as seen in the “Freedom” convoy, 
have amplifed this hostile response. 

Among the case studies in this volume, perhaps the most noteworthy 
example of policy resiliency in the face of political change comes from 
Alberta. Tere, the coal phase-out and renewable energy policies largely 
survived the changeover between the Notley and Kenney governments. 
Tis outcome was probably the result of policy layering at the provincial 
level, particularly changes in the carbon pricing regime and “transition pay-
ments” to the owners of coal-fred units, backstopped by the federal gov-
ernment’s national coal phase-out regulations. Te Alberta case confrms 
that transitional strategies will need to combine broad instruments such as 
carbon pricing with much fner-grained sector- and region-specifc policy 
tools that are efective and politically viable, and that enable policy resiliency. 

Te Green Energy Act experience in Ontario demonstrates the import-
ance of being sensitive to consumer energy costs, regardless of whether the 
perceived impacts accord fully with reality or ignore other factors that drive 
energy costs upward. Broadly speaking, energy policies that are seen to en-
hance or maintain competitive advantage for Canadian industry and to cre-
ate jobs for Canadians will be the most politically durable. 

Te Power of Landscape-Level Events 
As we put this volume together, we witnessed powerful proof that global 
events can profoundly infuence domestic politics and policy. In the case 
of COVID-19, most of our authors did not draw signifcant connections be-
tween the pandemic and climate and energy policies in the short term. 
Rather, pre-pandemic policy trajectories have largely continued and in some 
cases were signifcantly reinforced. In the longer term, the viability of remote 
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work options may afect transportation, urban form, and community de-
velopment, but their impact on carbon intensity is unclear at this point. 

Te war in Ukraine, which began in February 2022, has more direct im-
plications for energy, potentially accelerating decarbonization eforts in 
Europe, now not only for reasons related to climate change, but also as a 
matter of energy, geopolitical, and economic security. Te implications for 
Canada are less clear, although pressures and opportunities have grown for 
the expansion of Canadian energy and related exports, particularly (fossil) 
natural gas as liquefed natural gas, critical minerals, and most recently, hy-
drogen, at least in the short term.14 Te repercussions of these developments 
for Canada’s own climate strategies are only beginning to be explored. 

Te U.S. Infation Reduction Act, adopted in the fall of 2022, introduced 
nearly $400 billion in new subsidies for “clean” technologies and supply 
chains, including EV and battery production. Te US legislation was widely 
perceived as a form of landscape level development of its own, prompting 
the Canadian federal government to respond with an $80 billion “clean” in-
dustrial strategy through its 2023 budget. Te increasing focus on industrial 
strategy as a response to shifting geopolitical arrangements that seek to 
diminish reliance on China for low-carbon technologies creates serious 
questions regarding the economic and trade impacts of these heavily sub-
sidy-focused approaches to energy transitions and around the technological 
choices they embed.15 

Challenges Going Forward 
Although we have attempted to be as comprehensive as possible in our 
examination of options for energy transitions, we have focused on the elec-
tricity sector and downstream uses of fossil fuels (such as transportation 
and space heating), as opposed to the upstream fossil fuel sector, in part 
because it has been covered in great depth elsewhere.16 

Te challenge of building a durable political consensus around sustain-
able low-carbon energy transitions in Canada remains a central issue in 
discussions of decarbonization pathways. Te cases in this volume illus-
trate their political fragility but also provide insights into potential paths 
forward. Tose jurisdictions with a long-standing social consensus around 
the need for action on climate change, notably British Columbia and 
Quebec, unsurprisingly emerge as the models of relative policy stability. Yet 
even they sufer from signifcant challenges in further advancing decarbon-
ization and, in the case of British Columbia, are pursuing contradictory 
policy directions. 
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Several landscape-level developments may help enable a domestic con-
sensus on how to achieve decarbonization. Tese include the growing proof 
of the impacts of climate change itself and the increasingly infuential social 
movements for climate action. External pressures, already evident in resist-
ance from the Biden administration and individual states to new and exist-
ing fossil fuel export infrastructure, may also be factors.17 Tis trend could 
potentially be reinforced by the apparent willingness of the European Union 
and the United States to consider carbon border adjustments (carbon tar-
ifs),18 as well as longer-term market force disruptions of traditional energy 
pathways, particularly around fossil fuels. Te struggles of right-wing 
populist governments in Ontario and Alberta to respond efectively to the 
COVID-19 crisis and other basic administrative challenges may create addi-
tional opportunities to reframe conversations around decarbonization and 
sustainability.19 Reliance on landscape-level developments to propel sus-
tainable decarbonization policies does, however, imply that Canada’s role 
will be much more that of a policy-taker than a policy-leader. 

Debates are emerging about the future of certain technologies and energy 
sources – such as the long-term economic role of fossil fuel extraction, pro-
cessing, and export, and their roles as transportation fuels. Te future of 
natural gas and its associated infrastructures in space heating, electricity 
generation, and industry is just beginning to enter serious public discus-
sions.20 As noted in Chapter 14, the displacement of fossil gas in space heat-
ing, in particular, may present complicated trade-ofs risks between the 
accessibility, afordability, and reliability of heating services. In both the 
transportation and space-heating cases, integrated energy systems model-
ling and planning, where all energy carriers and infrastructures are con-
sidered, will be required. 

Competing pathways are materializing in the electricity sector itself. 
Despite histories of massive cost overruns and technical challenges, most 
provinces seem inclined to double down on large, long-lived, centralized 
electricity-generating infrastructure. New developments around distrib-
uted energy resources and energy systems integration are implicit in many 
chapters. Tese potentially more sustainable, distributed, and integrated 
bottom-up options are becoming more and more technologically and eco-
nomically viable, but their routes toward large-scale adoption or displace-
ment of existing technologies are at best uncertain in Canada. 

Behind these technological issues are wider questions of how bottom-up 
community-driven models will interact with the top-down policy-driven 
approaches of government, particularly in connection with carbon pricing. 
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Te climate policy literature tends to concentrate on the latter, whereas the 
literatures on energy justice and democracy often focus on the former, 
which sees distributed energy resources as key technologies and community 
energy planning and similar types of initiatives as vehicles for energy sys-
tems integration. Te two approaches are not necessarily contradictory, 
provided that the higher-order rules provided by national and subnational 
governments do not block local-level initiatives and indeed are supportive 
of them. 

Finally, the themes of reconciliation and decolonization, which we have 
only begun to fully consider, need continued examination in the Canadian 
energy transitions discourse. A volume dedicated to these themes still needs 
to be written and is increasingly overdue. 
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