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About this Edition

Every year ISEMA allows students to showcase their best work in the field of 
sustainability, expanding the reach of the SPPA program beyond coursework and 
into academia. ISEMA’s seventh volume is building upon the strong roots of past 
editions, contributing to the policy debate with critical and thoughtful reflections on 
past policy decisions in order to better inform our future actions. The private, social, 
and public sectors need to make thoughtful choices about what policies they will 
embrace in order to tackle the multitude of pervasive environmental problems. By 
demonstrating the range of impacts of environmental policies, ISEMA’s authors 
make clear the argument that any solutions we provide in the areas of energy, 
water, climate change and beyond, must be innovative as well as effectively 
designed – both essential components of moving towards a sustainable future.

The first paper analyzes the Federal Sustainable Development Strategy, drawing 
necessary attention to the value, yet inherent challenges, of creating complex 
and multi-faceted national strategies. The next two papers address the pervasive 
issue of toxics and contaminants. Threatening both public health and ecosystem 
stability, toxics are a critical concern for all groups, and these papers illustrate the 
importance of gaining public awareness and political traction in order to secure 
long-term solutions. Our final two papers discuss climate change and energy, 
highlighting how essential it is that they remain on the sustainability agenda. The 
first addresses an abstruse source for greenhouse gas emissions, short-lived 
climate forcers. The second begins to delve into the policy challenges that explain 
the lack of commercial scale geothermal energy use in Canada.

All of these papers embrace the power of public policy to improve public health 
and our natural systems by drawing attention to past and potential failures and 
to a few key success stories. In highlighting these trajectories, we can extend 
research and serious debate in the academic sphere while also making inroads 
with the policy community, where tangible action must be taken. These five papers 
elicit great pride from the journal and from SPPA faculty, and speak to the passion 
and dedication of the students on these critical sustainability issues. We hope they 
provide you with a new lens with which to understand decision-making, as well as 
expose the pivotal nature of making serious sustainability advances.  

Jennifer McKee, Editor-in-Chief
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Learning from Experience
Lessons from a Quarter-century of Sustainable Development 
Strategies in Canada

By Stephanie Coady

Introduction: Sustainable Development and Canada 101
Concern for the environment is not new in the Canadian public and political 
consciousness. The 1960s saw growing public attention to the obvious 
environmental degradation resulting from garbage, smog, pollution of lakes and 
rivers, forest depletion and soil erosion – to name a few.1 This increasing salience 
was reflected in the creation of the federal Department of the Environment 
in 1971. It was further evidenced in the development of a suite of policies 
through the 1970s and 1980s aimed at reducing pollution in our air, land and 
water. These included policies such as the Environmental Contaminants Act, the 
Clean Air Act, and the Fisheries Act. However, it was the 1987 publication of 
Our Common Future, also known as the Brundtland Report, that vaulted the 
concept of ‘sustainable development’ to the public and political fore, both in 
Canada and internationally.2 

The Brundtland Report encouraged countries to take a more comprehensive 
approach to policy, one that would see environmental and social needs 
brought into balance with economic needs on a global scale.3 This position was 
reinforced by the 1992 Earth Summit which recommended that each signatory 
of Agenda 21 prepare a national sustainable development strategy (SDS).4 
Having already established itself as an early leader in the field,5 Canada pre-
empted Agenda 21’s recommendation with the 1990 release of The Green Plan, 
“the first comprehensive federal environmental policy ever.”6 Despite this early 
start, The Green Plan quickly floundered on political grounds. Since, Canada 
has had a rocky quarter-century’s worth of experimentation with sustainable 
development, following The Green Plan with a decade of departmental SDSs, 
and most recently, the Federal Sustainable Development Strategy (FSDS). 

The FSDS is now coming to the end of its first three-year period, and 
preparations for the second iteration have already begun. However, because 
of the nature of the reporting and planning cycle, preparations for the next 
FSDS have begun before the results from the first have been reported. It 
is also being developed before the Commissioner for the Environment and 
Sustainable Development (CESD) – the office responsible for the review 
and assessment of Canada’s sustainable development process – has had the 
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opportunity to provide meaningful feedback on the first iteration.7 This 
presents a considerable risk that the upcoming FSDS will not reflect the 
lessons learned from the past 25 years of Canada’s sustainable development 
strategizing, and will instead perpetuate familiar weaknesses into the next 
cycle. Given the growing urgency of global climate change and ecosystem 
health, Canada cannot afford to go through the motions of sustainable 
development policy-making without thorough evaluation and consideration 
of the results yielded by previous initiatives.

To contribute to the body of analysis available to the policy-makers preparing 
the next FSDS, this paper will provide an analysis of the current FSDS based on 
the lessons learned – or not learned – from the trajectory of Canada’s national 
sustainable development strategizing. To this end, the paper begins by laying 
out a framework for evaluation based on the extensive literature relating to 
national SDSs. Following this, The Green Plan and the departmental SDSs will 
be outlined with attention to their key successes, challenges, and improvements. 
These observations will be based on the work of the CESD, non-governmental 
organizations (NGOs), and the many academics who have contributed to the 
evaluation of these strategies over the years. The findings from these earlier 
SDSs will then be applied to an analysis of the current FSDS, to determine 
what lessons were learned – or should have been learned – from the previous 
attempts at sustainable development, to provide recommendations for moving 
forward with the next round of the FSDS. 

Syllabus for Sustainable Development Strategies – 
A Framework for Analysis
Since the Agenda 21 endorsement for national strategies, SDSs have taken 
different forms around the world, dependent on national institutions, 
political priorities, and resource context. Despite a plethora of guidance and 
evaluation documentation for national SDSs that emerged following the Earth 
Summit, strategies have differed considerably in their scope, nature, and form.8 
Accordingly, assessment and evaluation criteria have varied widely. Different 
groups have placed different emphasis on the importance of planning, 
leadership, monitoring, adaptation, coordination, legal standing, resources 
processes and mechanisms – among others – for the success of a sustainable 
development strategy.9 

Given these varied emphases, and to provide a consistent framework, the 
Canadian sustainable development strategies will be analyzed according to 
three criteria, outlined below, which are adapted from various international 
guidelines and critiques. 
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1. A vision for sustainable development.
The Brundtland definition of sustainability, “development that meets the needs 
of the present without compromising the ability of future generations to meet 
their own needs,”10 while laudable, is too vague for practical application without 
a contextualized long-term vision.11 SDSs need to clearly and consistently 
articulate their vision, detailing what the end state of sustainability, once 
achieved, will look like.12 SDSs should also be explicit in the scope they lay 
out. This refers to the extent to which the strategies thematically incorporate 
all three of the Brundtland pillars of sustainability – environmental, social, and 
economic – and the prioritization given to each.13 Scope also captures the degree 
to which horizontal coordination between jurisdictions is encouraged within 
the decision-making process.14 This is particularly important in the Canadian 
context, where legislative powers are divided between the provinces and the 
federal government – the latter of which also has power over the environment 
fragmented between federal departments. 

2. Clear, measurable, and meaningful commitments.
Once a vision for sustainable development has been articulated, the development 
of short- and medium-term commitments that support the achievement of 
the vision are required. Commitments must be specific and measurable, with 
clear indicators for measuring progress, responsible parties for implementation 
identified, relevant baselines for comparison provided, and target timelines 
stated to ensure accountability and progress.15 In addition to specificity, 
commitments must be meaningful; Bregha (2008) identifies three types of 
commitments: those that target building capacity for sustainability within 
government, such as awareness and training; those that green government 
operations, relating to internal green procurement, energy efficiency, and waste 
reduction initiatives; and those that look outside of government and attempt 
to change the behaviour of Canadians, targeting consumers, industry, and 
investors.16 As Bregha (2008) points out, departments do not have a significant 
environmental footprint by their existence alone, but rather by their programs, 
policies and activities that reinforce unsustainable behaviour; thus, efforts 
hinged only on the greening of internal operations will be limited in their 
ability to effect change at a meaningful scale.17 Strategies should recognize the 
importance of all three forms. 

3. Deployment of effective policy instruments.
Finally, commitments must be backed up with appropriate policy instruments 
to ensure impact. Many studies differentiate between “soft” policy instruments, 
such as education programs, guidelines, and exhortation, without supporting 
mandatory actions and “hard” policy instruments, which include regulations 
and economic and fiscal instruments.18 Although a mix of policy approaches 
is important, there is general consensus that policies devoid of sanctions 
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or incentives will have a slower and less significant impact.19 The policy 
instruments employed also affect the degree to which a strategy is effectively 
incorporated into central lines of decision-making and financial routines, or 
remains siloed within jurisdictions or peripheral to core operations.20 For this 
reason, the reporting and accountability mechanisms engaged by each strategy 
will be examined.

What We Should Have Learned By Now
One of the greatest assets available to the policy-makers designing the next cycle 
of the FSDS is Canada’s 25 years of experience with sustainable development 
experimentation. Both The Green Plan and the departmental SDS models have 
been the subject of numerous studies and evaluations at governmental and 
academic levels. These studies have aimed at assessing the strategies’ strengths 
and weaknesses through comparison with other countries against criteria like 
those identified above. Yet, a comparison to other countries necessarily runs up 
against the problem of comparability, as no country perfectly shares Canada’s 
blend of natural resources, ambiguous jurisdictional responsibility for the 
environment, and political institutions.21 By contrast, an examination of the 
successes and failures that have already been experienced within the Canadian 
context can provide considerable insight for the future FSDS. Thus, this section 
will detail the context and development of the two SDS models that Canada 
employed between the release of the Brundtland Report and the adoption of the 
FSDS model in 2010. It will also summarize lessons relating to the framework 
described above that have emerged from subsequent assessments by the CESD 
and by academics.

The Green Plan
In the enthusiasm stemming from the Brundtland Report, then-Minister 
of the Environment Lucien Bouchard seized on the opportunity to bring 
the low-profile Department of the Environment into a more prominent 
role in the governmental agenda.22 Inspired by Our Common Future and 
the Greenprint for Canada - an environmental action plan developed by a 
collection of environmental non-governmental organizations23 - Bouchard 
envisioned an ambitious plan that would incorporate environmental 
considerations into the decision-making framework of the federal 
government.24 Although Bouchard left Cabinet the year prior to its release, 
in 1990 the Conservative government issued The Green Plan, a 5-year plan 
with a $3 billion implementation budget. 
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A vision for sustainable development.
True to Bouchard’s vision, The Green Plan began with a Brundtland-
inspired definition of sustainable development as an “activity in which 
the environment is fully incorporated into the economic decision-making 
process as a forethought rather than an afterthought.”25 It held that resources 
must be treated on the basis of their future, as well as their present, value. 
It continued to note that, “Sustainable development is what we want to 
achieve. The Green Plan sets out how we are going to achieve it together in the 
years to come.”26 The body of the 173-page document was then divided into 
seven priority areas: clean air, water and land; sustainable use of renewable 
resources; protection of special spaces and species; preserving the integrity 
of the North; global environmental security; environmentally responsible 
decision-making at all levels of society; and minimizing the impacts of 
environmental emergencies.”27

Although some scholars have called the plan a blend of environmental clean-
up initiatives and sustainable development planning,28 it is immediately 
apparent from the above list of priorities that any reference to the social 
pillar of sustainability was conspicuously absent. Indeed, as early as 1988, 
the National Task Force on Environment and Economy published a report 
that completely dropped the equity component of Our Common Future, 
focusing instead solely on the economic and environmental considerations 
and avoiding controversial subjects such as free trade.29 Canada’s first national 
strategy was thus established in fact as an environmental strategy with only 
some nuances of sustainability,30 ultimately falling short of a full strategy for 
sustainable development. Although a national environmental strategy may be 
an important stepping-stone to a full sustainable development strategy, using 
the two interchangeably is misguided and may in effect work against a move 
toward sustainability.31

The published version of The Green Plan was also criticized for the failure of 
its vision to engage with other levels of government.32 Writing in 1990, the 
Auditor General identified a lack of coordination amongst the overlapping 
jurisdictions – both among departments at the federal level and among 
different levels of government – leading to issues of accountability on the 
environmental file.33 The Green Plan carefully sidestepped intrusion into 
provincial jurisdiction by employing non-coercive policy instruments, and 
so failed to “catalyze sustainable development action at the sub-national and 
local levels and manage the inter-dependency between levels of government.”34 

Despite not reaching down to a provincial level, The Green Plan’s vision has been 
lauded as a success for its attention to affecting the decision-making process at the 
federal level.35 Although eventually downplayed in the official strategy through 
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relegation to the back of the document, the plan included a section on decision-
making that detailed initiatives for improving environmental information, 
support of science, and the development of legislative, regulatory and market 
tools. Furthermore, the section “Starting in Our Own House” laid groundwork 
for the implementation of the Canadian Environmental Assessment Act, the 
review of existing policies and programs, and the creation of a federal code of 
environmental stewardship.36 This section also committed federal departments 
to environmental audits, which were set to begin by 1992 and were to be carried 
out by the Office of the Auditor General.37 By 1992, the Auditor General 
still faced gaps in resources and data necessary to perform comprehensive 
environmental audits of the departments.38 Nonetheless, the recognition of the 
role of reporting represented a key step towards an increase in accountability 
that the Auditor General had called for in 1990, and foreshadowed the eventual 
creation of the CESD. The strength of The Green Plan’s decision-making focus 
prompted Runnalls (2009) to declare that the document “remains a benchmark 
on the subject.”39

Clear, measurable, and meaningful commitments.
Despite Bouchard’s lofty ambitions, The Green Plan was roundly criticized by 
environmental groups upon its release for the vagueness of its commitments.40 
Some of the targets, such as those for waste reduction, which articulated 
commitment to a 50% reduction in Canada’s waste generation by 2000,41 
provided some of the necessary clarity, but failed to specify a baseline against 
which to measure. Others, like the Arctic goal of “long-term sustainability of 
our fisheries resource,”42 lacked all precision, time boundaries, and responsible 
parties necessary for follow-through or measurement of success. 

While not particularly strong on clarity or measurability, the commitments 
set out in The Green Plan did succeed in taking a meaningful scope. With 
the exception of the sections on decision-making and improving internal 
operations, the majority of the priority areas were aimed at effecting change 
in Canada at large, not just within the halls of government. While perhaps 
vaguely articulated, the commitments on waste, smog, toxics, ozone depletion, 
and global warming are conceived of at a national level – reducing Canada’s 
pollution, not just the government’s contribution to these problems.

Deployment of effective policy instruments.
Following the release of The Green Plan, there was considerable consternation 
among environmental groups and academics alike toward the weakness of the 
policy instruments outlined in the plan.43 An analysis of the policy instruments 
by Hoberg and Harrison (1994) found that the plan relied disproportionately 
on non-coercive spending measures.44 These measures, which promoted “soft” 
initiatives like information development and dissemination, accounted for 
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75% of the policy initiatives proposed in the strategy.45 Comparatively, the 
“hard” policy instruments of direct regulation and expenditure on restoration 
and preservation accounted for only 20% of the initiatives.46 Economic tools 
like taxation and tradable permits were not used at all.47

A weakness in this assessment by Hoberg and Harrison is that it critiqued 
The Green Plan entirely as an environmental clean-up strategy, ignoring 
the extent to which building capacity for scientific knowledge, expanding 
environmental literacy, and providing environmental information contribute 
to effective decision-making and are key to sustainability. They also downplayed 
the fact that the attribution of $3 billion to The Green Plan did represent 
some degree of commitment on the part of the government, especially since 
$500 million of that was dedicated to initiatives proposed under the section 
on decision-making.48 Nonetheless, the emphasis of The Green Plan was 
undeniably on “soft” initiatives with little use of coercive measures that would 
force compliance or coordination with provinces and stakeholders.

The Departmental Sustainable Development Strategies
In 1993 the Progressive Conservatives fell in the general election to Jean 
Chrétien’s Liberals. The Green Plan was seen as a partisan strategy and was 
gradually abandoned before the end of its five-year duration, although many 
of the resulting policies and programs endured.49 Instead of renewing the plan, 
the new government amended the Auditor General Act to create the CESD 
within the Office of the Auditor General. The new CESD would evaluate 
federal policies, laws, regulations and programs and report annually to 
Parliament on its findings.50 They also made mandatory that the majority of 
departments develop their own departmental SDS for tabling in Parliament 
every three years. To support departments in their development of SDSs, the 
government also released A Guide to Green Government, a guidance document 
detailing the government’s sustainability vision and the goals and mechanisms 
that departments should integrate into their departmental strategies. 

Given the sheer volume of strategies produced during this period, the 
departmental SDSs will be treated here as a whole, with the general trends 
drawn out and supporting examples provided. The Guide to Green Government 
will also be discussed in this section, as both the Guide and the SDSs themselves 
provide valuable insight into the priorities and challenges of sustainable 
development in Canada.

A vision for sustainable development.
The Guide to Green Government again drew on the Brundtland definition of 
sustainable development, identifying the three goals of the departmental SDS 
exercise as economic development, integration of environmental considerations 
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into decision-making, and commitment to equity.51 The importance of all three 
was then emphasized in the five identified sustainable development objectives: 
“Sustaining our Natural Resources,” “Protecting the Health of Canadians and 
of Ecosystems,” “Meeting our International Agreements,” “Promoting Equity,” 
and “Improving our Quality of Life and Well-Being.”52

Much more than the preceding Green Plan, the vision articulated by the Guide 
to Green Government emphasized the social pillar of sustainability, pointing out 
the importance of both intra- and inter-generational equity in the division of 
the benefits of development.53 Despite this, the Guide’s preamble, “Turning 
Talk into Action,” makes mention only of the environmental and economic 
aspects of sustainable development, somewhat undermining the credibility of 
the three-pillared ambitions espoused by the rest of the text.54 This may have 
contributed to the imbalance that became apparent in the actual departmental 
SDSs that were tabled in Parliament in 1997. Indeed, social considerations 
were so neglected in the first round of the departmental SDSs that the CESD 
was prompted to dedicate a chapter in the October 2001 report to the issue 
of “Integrating the Social Dimension.”55 Nonetheless, social considerations 
remained weakly incorporated throughout the departmental SDS experience.

This imbalance was not restricted to just the social dimension. The CESD also 
noted in the 1998 report that most organizations were focusing on only one of 
the three dimensions of sustainability: “the one related to the public policy role 
for which each organization was established.”56 This was clear in the 1997 SDS 
published by Industry Canada, which focused almost entirely on “development” 
issues, such as investment in innovation, technology, or trade, with the often tacit 
assumption that this would contribute to sustainability because the initiatives 
might generate pollution reduction or eco-efficiency knowledge.57

This can in part be attributed to the fact that, as a departmental initiative, 
a major component of the departmental vision was that the SDSs would 
represent a bottom up approach to accountability on sustainability, in 
which the strategies would be tailored to the realities and priorities of each 
department.58 This decentralized approach – unique in the world59 – enabled 
engagement with sustainable development across departments and government 
employees, increasing their capacity for environmental analysis in departmental 
programs and activities.60 On the other hand, it also resulted in a dispersion 
of focus and prevented an effective integration of sustainable development 
considerations into federal government-wide decision- and policy-making 
processes.61 In recognition of this lack of coherence amongst the departmental 
SDSs, the CESD made regular recommendations between 1993 and 2007 for 
an overarching, centralized perspective that would provide stronger direction, 
alignment, and reporting mechanisms.62
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Clear, measurable, and meaningful commitments.
Although the Guide to Green Government instructed departments to develop 
strategies with “concrete goals and action plans for integrating sustainable 
development into their policies, programs and operations” and “benchmarks 
against which progress towards sustainable development will be measured,”63 
the majority of early SDS reports exhibited a dismaying lack of hard targets. In 
the 1998 report, the CESD declared that there was a “fundamental” weakness 
in the first round of strategies: only 4 of the 28 departments that submitted 
strategies succeeded in setting clear, measurable targets, with Correctional 
Service Canada, National Defence, Natural Resources Canada and Veterans 
Affairs Canada standing out as best practitioners.64 Although some improvement 
was seen as the strategies progressed,65 in 2005 the CESD reported that more 
than half of the departments still had not developed measurable targets.66 By 
their last departmental strategy of 2007 to 2009, even Environment Canada 
still had not managed to establish clear targets with indicators, timelines, and 
responsible parties.67

In terms of focus, the commitments that departments set were predominantly 
inward-facing.68 Although the Guide to Green Government instructed SDSs to 
be comprehensive, “both in terms of their policies that influence the decisions of 
others, and in how they manage their internal operations,”69 many departments 
dedicated a disproportionate amount of effort in their strategies to greening 
operations and internal capacity building initiatives as opposed to influencing 
the behaviour of Canadians.70 The CESD reinforced the need to take a whole-
of-Canada approach by pointing out in 1999 that “the government’s own 
operations contribute less than 0.5 percent of Canada’s greenhouse gas emissions, 
yet it has policy levers that could influence the remaining 99.5 percent.”71 
Until the end of the departmental SDS process, however, many departments 
continued to emphasize “leading by example,” rather than initiatives aimed at 
directly influencing Canadians at large.72 Even Natural Resources Canada, one 
of the departments with the most environmentally-relevant portfolios, failed 
to incorporate substantive goals relating to mitigating climate change in all but 
one of its strategies.73 Instead they focused on goals such as: “provide Canadians 
with information to make balanced decisions regarding natural resources”74 
and “enable Canada’s natural resource sectors to contribute to a competitive 
economy and advance positive social and environmental outcomes.”75 This 
represents a considerable regression from The Green Plan, which, as indicated 
above, had an appreciably wider scope for its commitments.

Deployment of effective policy instruments.
In addition to a short depth of focus, departments were generally “soft” 
– or completely vague – in their application of solutions to the sustainable 
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development issues they faced. Bregha (2008) noted that, “while their 
introductory analyses are frank and comprehensive for the most part, the action 
plans are modest.”76 In the 1998 report, the CESD pointed out that more 
than half of the departmental SDSs had provided unsatisfactory descriptions 
of the policies, programs, or legislative and operational changes that would be 
implemented in order to meet targets.77

Those that did identify specific programs and policies, like The Green Plan 
before them, generally tended towards “soft” policy instruments, such as 
education, research, training, and awareness-building exercises – especially on 
the occasions where targets were directed at influencing external behaviour.78 
Even Industry Canada, generally considered a success story for its evolution 
from vague and self-congratulatory in its first strategy to clear and measurable 
by its fourth, continued to rely heavily on education-oriented policies such 
as “Hydrogen and fuel cell technology awareness and education,” to reach its 
strategic outcomes.79

Furthermore, few of the departments allocated specific funds to the 
implementation of their strategies. One study found that, of four key 
environment-related departments – Environment Canada, Transport Canada, 
Natural Resources Canada, and Industry Canada – only one, Transport Canada, 
had assigned a budget to a strategy: $1 billion for the implementation of their 
fourth SDS.80 As a result, many of the SDSs simply identified policies and 
programs that departments already planned to implement, thus reinforcing the 
status quo.81 Bregha (2008) noted that even at the end of 10 years of experience, 
“in this regard, SDSs have morphed from strategic plans into communications 
tools, filled with inspirational statements about providing leadership and 
leading by example,”82 but with little to back the claim.

Despite these weaknesses in policy instruments, the integration of the SDS 
system into the Auditor General Act has been identified as an important strength 
of this stage of Canada’s sustainable development experimentation.83 This move 
provided the experiment with a degree of legal authority,84 and the concept 
of sustainable development a legitimized place in policy development.85 
Additionally, although there are debates surrounding the role, nature, and 
effectiveness of the CESD,86 it is undeniable that the existence of this institution 
alongside the departmental SDS system has enabled an important process of 
learning to take place by creating a paper trail of reports driving improvement 
from the very first cycle in 1997 to the last in 2009. The three-year cycle of the 
SDSs also promoted a cycle of continuous improvement, as departments were 
encouraged to adapt to the recommendations of the CESD.87
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Applying The Lessons We’ve Learned – And Recognizing the Ones 
We Missed
The departmental SDS experiment came to an effective end after the 2006-
2009 cycle, superseded by the first FSDS. Prior to its tabling, the CESD 
reviewed the draft of the FSDS, examining the strategy’s compliance with 
the Federal Sustainable Development Act (FSDA), its potential for improving 
transparency and accountability to Parliament, and for the clarity and 
measurability of its targets.88 However, as an office within the Office of the 
Auditor General, limitations on the CESD prevent the office from providing 
commentary on policy.89 The review provided by the Commissioner thus does 
not touch on any of the policy instruments employed by the FSDS, the scope 
of the vision, or many of the other policy-related issues that have been the focus 
of this paper. Additionally, since the FSDS was tabled, the CESD reports have 
abandoned their annual assessment of SDSs, either at a departmental or federal 
level, focusing instead on the government’s approach to particular issues and 
mechanisms such as oil spills from ships or environmental petitions.90 Building 
on the lessons learned through the past 25 years of sustainable development 
experimentation, this section will provide a complementary assessment of the 
first FSDS to fill these gaps, examining the content of the strategy for its vision, 
commitments, and policy instruments in order to identify the strengths and 
weaknesses with which we enter the next cycle of the FSDS. 

The First Federal Sustainable Development Strategy
In 2008 the minority Conservative government enacted the Federal Sustainable 
Development Act (FSDA). This marked a solid move toward fulfilling the 
promises for a national SDS that had been made since the Earth Summit in 
1992. The FSDA legislated the development and implementation of the FSDS, 
with the intent of making “environmental decision-making more transparent 
and accountable to Parliament.”91 Two years later, Planning for a Sustainable 
Future: A Federal Sustainable Development Strategy for Canada was tabled, 
finally providing overarching guidance for sustainable development in Canada. 

A vision for sustainable development.
Just as the Guide to Green Government did for the departmental SDSs, the 
FSDA laid out an intended vision for the FSDS based on the familiar three-
pillared Brundtland definition of sustainable development.92 Despite lip-service 
to the incorporation of the social dimension, however, the first FSDS, like its 
precursors, is primarily an environmental strategy. In his forward address in the 
FSDS document, former Environment Minister Jim Prentice noted the need 
to “balance environmental issues with economic and social considerations.”93 
Yet the preponderance of references throughout the document emphasize the 
environmental dimension and make only vague reference to its connection to 
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the other two pillars, especially the social. This is clearly illustrated in the section 
on key sustainability principles, which states only that sustainable development 
“reflects a commitment to minimize the environmental impacts of its policies 
and operations as well as maximize the efficient use of natural resources and 
other goods and services.”  Indeed, Chapter 4, “Priorities for Environmental 
Sustainability,” identifies the four themes for the strategy, which are all related 
directly to environmental considerations: climate change and air quality; water 
quality and availability; protecting nature; and shrinking the environmental 
footprint of government.95 Environment Canada’s Deputy Minister Ian 
Shugart dismissed the CESD’s critique that this lack of integration of all three 
pillars represented a concerning shift away from the principles of sustainable 
development espoused in the FSDA.96 Instead Shugart reiterated the emphasis 
on environmental decision-making, with only minor concessions to the 
integration of the other two pillars.97 Like The Green Plan and the departmental 
SDS system, the FSDS thus represents yet another environmental strategy 
cloaked in the rhetoric of sustainability.

In terms of the strategy’s scope, the federal perspective embodies both gains and 
losses from the former models. As stated in the FSDA and in the FSDS itself, 
the goal of a national SDS was to establish “environmental sustainability as a 
long-term, government-wide priority across federal departmental mandates.”98 
As explained above, the decentralized framework embodied in the departmental 
SDS system was long critiqued for its dispersion of focus and resources. The 
new FSDS, while successful in creating policy coherence,99 has also effectively 
eliminated the bottom-up structure that encouraged departmental and employee 
engagement across government by reducing departments’ responsibilities for 
internal development of SDSs.100

However, more than The Green Plan and the departmental SDSs, the FSDS 
makes overtures to engaging other levels of government in efforts toward 
sustainability.101 This is seen in the implementation strategy for the Fresh Water 
Quality target, which itemizes establishing “important cooperative partnerships 
between the federal and provincial governments” and engaging “appropriate 
private, public (including local governments and agencies), Aboriginal 
communities and stakeholder participation” for the protection of the Great 
Lakes ecosystem.102 Although there is little concrete information set out on 
how to operationalize these partnerships or catalyze action at the provincial 
and municipal levels, coordination is evident in several of the implementation 
plans for the priority themes. This is a considerable improvement over the 
previous models, which did not adequately internalize the importance of cross-
jurisdictional coordination for sustainable development.
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Clear, measurable, and meaningful commitments.
Early in the document, the FSDS states its adoption of SMART – specific, 
measurable, achievable, relevant and time-bound – criteria for the establishment 
of commitments within the priority themes,103 reflecting recognition of 
the poor quality target setting that plagued both The Green Plan and the 
departmental SDSs. Accordingly, many of the commitments identified in the 
strategy clearly articulate a baseline, target, and date for achievement. One 
example is the climate change mitigation commitment that promises “Relative 
to 2005 emission levels, [to] reduce Canada’s total greenhouse gas emissions 
(GHG) by 17% by 2020.”104 Additionally, the strategy identifies the Canadian 
Environmental Sustainability Indicators (CESI) initiative as a source for the 
indicators required to track and report on progress,105 and indicates responsible 
departments for each of the targets.106 Despite these advances, many of the 
commitments in the strategy remain vague. Targets such as “help protect 
the health of Canadians by assessing indoor air pollutants and developing 
guidelines and other tools to better manage indoor air quality,”107 continue to 
lack the specificity necessary to enable the measurement of progress.

Compared to the overall record of the departmental SDSs, the FSDS has 
also made some improvement in terms of the meaningfulness of the chosen 
commitments. Reverting back to the style of The Green Plan, which separated 
the greening of internal operations and improving decision-making into 
their own section, the first three themes of the FSDS are largely outward 
facing, targeting external forces on the environment – including industry, 
transportation, chemicals and water management, and habitat and species 
protection – rather than being limited to government impacts. Furthermore, 
the strategy adopted a four-pronged approach, called LEAD, which divides 
the implementation plans into sections on “Leading by example,” “Enabling 
capacity,” “Advancing knowledge and communications,” and “Demanding 
performance.”108 Considerable emphasis still remains on internal capacity 
building and leading by example in the form of exhortation, data collection, 
and research. Nonetheless, the division of the implementation plans into these 
four categories makes the division of internal- and external-facing commitments 
explicit and increases government dedication to both. 

Deployment of effective policy instruments.
As explained above, the FSDS separates the implementation strategies for 
each commitment into the four LEAD categories, which has relevance to 
the nature of the policy instruments employed as well as to the focus of the 
strategy’s scope. The ‘D’ of LEAD, “Demanding performance,” refers directly 
to “laws and regulations that require industries and individuals to change 
behaviours.”109 Without conducting a full analysis of the 204 implementation 
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actions listed between the 8 goals and 23 targets110 in the nature of Hoberg 
and Harrison’s study, it is difficult to say with certainty if the weight of 
the actions is “soft” or “hard” in nature. Nonetheless, a cursory survey of 
the “Demanding performance” implementation actions does demonstrate 
considerable use of regulatory and even economic mechanisms to encourage 
behavioural change to support the achievement of the identified targets. Such 
efforts were generally avoided in previous strategies. Examples of this include 
the action to “Impose a Green Levy on the most fuel-inefficient passenger 
vehicles available in Canada,” for which Finance Canada was identified as 
the office of primary interest. Environment Canada committed to “Develop 
Extended Producer Responsibility Regulations for managing end-of-life ozone 
depleting substances and their halocarbon alternatives.”111 It should be noted, 
however, that while these are considerably “harder” than the majority of the 
mechanisms promoted in most of the departmental SDSs, the CESD’s review 
of the draft pointed out that there is no connection made between the actions 
proposed and “projected or actual government expenditures.”112 Furthermore, 
there is little indication of which initiatives are new as a result of the strategy, as 
opposed to those already planned or underway. The FSDS thus demonstrates 
an improvement in the portfolio of policy mechanisms employed, but could 
make further advancement in the articulation of budgetary inputs and 
aspirational initiatives.

Finally, it is significant that the FSDS has maintained the legal status that the 
departmental SDSs carried, enshrining its existence in the FSDA. This is key 
for maintaining the legitimacy of sustainable development considerations, 
especially at a time when the environment and social programming has taken 
a low position in government prioritization. By formalizing the reporting 
systems, the FSDS has the potential to clarify lines of accountability and 
increase transparency of sustainable development initiatives in Parliament. 
However, an unforeseen challenge has arisen from the new legal framework, 
under which departments report on the fourth theme of the strategy – 
greening government operations – through their Reports on Plans and 
Priorities and Departmental Performance Reports.113 Although this process 
maintains the legal standing of the reporting process, Bregha (2012) has 
pointed out that “burying them” in the RPPs and DPRs has also resulted 
in a reduction of sustainable development’s visibility, as departments are no 
longer required to publish stand-alone documents and answer directly for 
their progress.114
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A Syllabus for Sustainable Development Strategies –  
Policy Recommendations
It is evident from this overview of Canada’s legacy of sustainable development 
strategizing that a significant amount of learning has happened throughout the 
process. The brief analysis of the FSDS presented here has identified several 
successes that should be continued in the upcoming round of the FSDS, and a 
number of areas for improvement. 

One of the clearest improvements seen in the former models is the growth of 
the government’s capacity to set clear and measurable targets. Although not all 
of the commitments found in the FSDS live up to SMART criteria, the vast 
majority reflect the gradual advancement that took place from The Green Plan 
through the departmental SDS process. It is imperative that the next FSDS 
continue this progression, increasing the specificity and measurability of the 
commitments as a means to drive achievement toward sustainable outcomes.

There has also been moderate improvement in the scope of the strategic vision 
over those presented by the SDSs. By incorporating the LEAD model, the first 
FSDS has made explicit the internal and external nature of many commitments. 
These commitments include those aimed at improving the behaviour of 
Canadians at large, as well as those designed to bolster capacity and knowledge 
of sustainable development concerns within government. The FSDS also 
more clearly highlights the need to work in collaboration with other levels of 
government than previous strategies had done, although the operationalization 
of partnerships remains vague. This awareness of scope and collaboration 
should also be incorporated in the coming FSDS to prevent a return to the 
introverted approach of the departmental SDS period. Improvement could 
be made in specificity relating to how partnerships will be undertaken – for 
example through memoranda of understanding, binding policies or shared 
responsibilities for targets.

A move toward harder policy instruments is also apparent in the FSDS, 
offering considerable improvement over The Green Plan and the departmental 
SDSs. The urgent, complex, and cross-jurisdictional nature of the sustainable 
development problem is such that “soft” policy instruments like education 
and guidance material are necessary, but will not be sufficient in isolation. 
The inclusion of market mechanisms and regulations, some of which are 
articulated in the first FSDS, is essential for a realistic and effective response 
to unsustainable activities. The next FSDS would do well to expand the use of 
these “hard” instruments to the extent possible, while recognizing that policy-
makers are bound by resource constraints and political priorities.
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Despite these successes, a number of lessons remain unlearned. To begin with, 
Canada has not succeeded in creating a sustainable development strategy, as the 
Brundtland Report and the Earth Summit envisioned. The social dimension 
of sustainable development continues to be strikingly absent in the FSDS 
but for minor rhetoric. The social pillar is challenging because it is both 
intergenerational and international in scope. Incorporating these perspectives 
would require a complete rethinking of the way the economy and the 
environment are valued, calling into question Canada’s dependence on fossil 
fuel extraction and levels of consumption, neither of which make for good 
political “sells”. Nonetheless, the next round of the FSDS should continue 
to push towards a true sustainable development strategy by more holistically 
reflecting social and economic considerations.

Another lesson yet to be realized is the full integration of environmental 
considerations into government decision-making processes. Granted, the 
FSDS does show some refinement compared to the departmental SDSs on this 
front in the continued existence of the CESD, the legal status of the strategy, 
and the three-year development rotation, which all allow for the perpetuation 
of the learning process and legitimate environmental decision-making. 
Furthermore, the umbrella guidance provided by the FSDS has focused 
efforts for environmental sustainability and formalized reporting relations. 
Yet, Bouchard’s vision of complete integration of the environment into 
governmental decision-making has not materialized. In part, this is because the 
conflict between a centralized approach and a decentralized approach remains. 
The abandonment of the departmental SDS exercise has removed sustainable 
development from a central role within departments, detracting from its 
influence on departmental decision-making. The next FSDS should adjust the 
reporting mechanisms for departments, returning to a stand-alone report given 
annually to Parliament. This would return the visibility and importance of the 
strategy both to departments and to Parliamentarians, and would encourage 
departments to take sustainable development seriously.

Last Class: Hope for the Future
This paper has examined the trajectory that Canada has taken in the creation 
of its sustainable development strategies, focusing on strategy content to 
identify key lessons necessary for the next Federal Sustainable Development 
Strategy. Canada was an early player in sustainable development strategizing, 
beginning with The Green Plan. This was followed by the departmental 
sustainable development strategy model, and in recent years, by the Federal 
Sustainable Development Strategy. Each of these strategies had their strong 
points; for example the dedication of funds to The Green Plan, the integration 
of environmental considerations into departmental operations through the 
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SDSs, and the formalization of the role of sustainable development in Canadian 
bureaucracy through the FSDS and the FSDA. An analysis of these strategies 
shows, however, that Canada still has room for improvement in adopting 
“harder” policy instruments, in integrating environmental considerations into 
governmental decision making, and in giving the FSDS a more visible position 
in departments, in Parliament and in the public eye.

Despite this room for improvement, it is encouraging to see that, indeed, 
Canada has come a long way in building capacity and knowledge for meaningful 
strategies. While ultimately it will be insufficient on its own without stronger 
political leadership, the continuous improvement of Canada’s sustainable 
development strategies by policy-makers – incorporating the lessons of the 
past quarter-century of experimentation – will contribute significantly to the 
building of a more sustainable future.
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Talk Risky to Me
Communication as a Policy Bridge Between
Assessment and Perception of Toxic Risks
By Gordon Baird and Leela Steiner

Introduction
Chemicals have been permeating the natural and human world in increasingly 
alarming, diverse, and discreet ways. According to current surveys, as many 
as 75,000 new compounds have been synthesized in the last few decades 
and experts estimate that we all carry in our tissues “some 500 compounds 
that simply did not exist prior to this century.”1 As a result of this chemical 
revolution, management and governance of toxics has become increasingly 
complex. Incorporating the concept of risk into this policy framework is one 
of the complexities that continues to challenge decision-makers. This is in 
part because hazards in this field are often characterized as damaging to both 
the environment and human health, and may be present in both acute and 
chronic forms. However, the heart of this issue lies in a serious disconnect 
within environmental risk-based policy: the clash between risk assessment, 
the scientific and technical approach, and that of risk perception, the public’s 
response to and understanding of environmental hazards. Reconciling these 
differences is an arduous task, and in many cases near impossible. However, 
a critical component of policy-making exists that can help to close this gap: 
communication. 

Toxics risk-based policy is an intricate, multi-faceted issue, but this paper will 
focus on elucidating the role communication plays in developing policies that 
are both scientifically rational and publicly supported. With regard to toxics, 
this might mean addressing perception of less significant quantifiable risks or 
bringing public exposure to ascertained, scientifically hazardous risks. This 
may also take the form of educating the public so that they recognize the risks 
within the scientific model or, alternatively, applying the scientific model to 
issues of public concern. 

To provide background and emphasize the importance of this issue, the analysis 
starts with a discussion of risk as a general concern in environmental policy-
making, and specifically within toxics management. Next, this study explores 
the theoretical framework for risk-based policy, namely, the struggle between 
the rational and social theories of risk. Further to this will be a discussion of the 
key challenges to risk-based policies in toxics management with a particular 
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emphasis placed on valuation, credibility, uncertainty, and the interplay of 
communication with all these factors. Three case studies will then be used to 
examine the roles of perception, assessment, and communication in toxics 
policy-making: pesticide use, water contamination, and endocrine disruptors 
will illustrate the challenges within this field. Finally, this analysis concludes 
with a summative examination of some of the policy remedies available to 
improve outcomes in toxics policy-making in Canada.

Context: Risk and Policy-Making
Managing the environment through risk-based regulation appears at first blush 
to be a potentially potent approach. Risk-based policy has several advantages, 
beginning with the idea that a preventive, proactive method is best, something 
particularly relevant in environmental policy due to the often irreversible 
consequences of unchecked hazards. Risk-based policy also puts an emphasis 
on intensive data gathering, risk prioritization, and concentrated targeting of 
those risks. It is an exercise in effective and direct policy-making, often with an 
outcome of impressive efficiency in resource use, time, and results.2 Though the 
parameters of risk are perpetually evolving, the Royal Society has defined risk 
as: “a combination of the probability, or frequency, of occurrence of a defined 
hazard and the magnitude of the consequences of that hazard.”3 It follows then 
that the Society defines risk management as “the process whereby decisions are 
made to accept a known or assessed risk and/or the implementation of actions 
to reduce the consequences or probability of occurrence.”4 For environmental 
policy, this translates to an aggregation of danger, hazards, or events with 
adverse outcomes on human health or the environment.

This notion of technical risk assessment, however, is not the only component of 
risk management in environmental policy-making. The modern environmental 
movement born out of the 1970s and 1980s was truly catalyzed by public 
involvement and opinion.5 It was the perception of environmental risk that 
drove policy-makers to action and spurred information gathering and further 
scientific investigation. 

Toxics policy in particular was stimulated by strong public opposition to the 
development of the chemical industries. In 1962, Rachel Carson published 
Silent Spring, and drew stark attention to the prevalence of chemicals in our 
natural world. She exposed the danger of using these compounds so freely, 
suggesting that, due to their lethal toxicity, they were not just insecticides 
but rather “biocides”.6 Though a biologist by trade, Carson worked tirelessly 
to bring her work to the policy realm, even testifying before a congressional 
committee that one of the most basic human rights must surely be “the right 
of the citizen to be secure in his own home against the intrusion of poisons 
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applied by other persons.”7 The idea that the public should be aware of 
decision-making on toxics policy, if not consulted outright, grew out of this 
notion that people should have the right to know about toxic risks. 

These risks are not to be trivialized: toxics pose dramatic environmental 
and health risks at a global scale. According to Environment Canada, a 
substance is considered “toxic” if, upon being emitted into the environment 
it would: “have or may have an immediate or long-term harmful effect on the 
environment or its biological diversity; constitute or may constitute a danger 
to the environment on which life depends; or constitute or may constitute a 
danger in Canada to human life or health.”8 The health effects of toxics on 
humans are extensive and severe, and include: neurological disorders, immune 
deficiencies, cancers, changes in metabolism, thyroid problems, compromised 
fertility, arthritis, asthma, weakened organ function, depression, and death.9 
Environmental consequences of toxics on wildlife are no less devastating.10 
Contamination of toxics is also pervasive and contributes to air, water, and 
land degradation on every scale.

Theoretical Framework
Given the potentially severe environmental threats that toxics represent, it is 
necessary to develop policies appropriate to each threat, based on its intrinsic 
properties. In its most general form, this is what the concept of “risk” describes. 
It attempts to provide a common metric or comparison by which different 
threats may be evaluated in order to set priorities or achieve desired outcomes. 
Unfortunately, while this goal is simple in concept, in reality, it is hindered 
by conflicting models of risk assessment. While many have been proposed, 
they generally attempt to address issues of risk by one of two theoretical 
frameworks: rational theory, which attempts to address the issue through 
repeatable and methodical scientific and economic methods; or social theory, 
which frames the problem in terms of human psychology and social justice. In 
order to understand the challenges this poses to risk governance, it is necessary 
to consider each model’s approach, as well as its strengths and weaknesses.

Rational Theory of Risk
The rational theory of risk centres on the Rational Actor Paradigm, which 
suggests that individuals “strive to realize personal objectives by means of 
purposive action that is designed to achieve considered alternatives.”11 This 
worldview is the essential underpinning of the modern scientific method – 
that of collecting quantifiable data, analysing with a set methodology, reaching 
a reasoned conclusion that is verifiable, and dictating appropriate action. 
Under the rational model, risk can thus be defined as “a combination of the 
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probability, or frequency, of occurrence of a defined hazard and the magnitude 
of the consequences of that hazard”.12 Simply put:

Risk = Hazard Value x Hazard Probability

This definition conflates scientific analysis of event probabilities with economic 
valuation models of the event’s impacts. By returning valuation of outcomes 
in a common unit, generally monetary value, it becomes possible to compare 
otherwise vastly different types of risk, and allocate appropriate resources to 
substantially different problems. Consider the following simplified situation, 
involving a city planning response to expected cases of poisoning by two 
common toxics, and the associated costs of treatment:

Table 1. Relative risk comparison of two toxics.

Expected Cases  
per 100,000

(Probability)

Cost of  
Treatment

(Value)

Social  
Cost

(Risk)
Toxic A 5 $50,000 $2.50 / person

Toxic B 50 $10,000 $5.00 / person

According to rational models, Toxic B carries a greater risk in terms of 
social cost. This is due to its higher probability (in terms of expected cases 
of illness), despite its much lower cost of treatment on a per-instance basis. 
From this information, one may also infer the maximum that should be spent 
on intervention (based on the number of cases projected to be avoided). 
Furthermore, it can be inferred how a limited budget might be most efficiently 
allocated in order to address the risk posed by these two toxics (in this case, 
33% on Toxic A and 67% on Toxic B).

While rational evaluation of risk is an indisputably useful tool for risk evaluation, 
it is imperfect. The largest technical problem is its performance in the face of 
uncertainty. As with most economic valuation models, when critical data is 
unavailable or unknown, estimations of value and probability must be made, 
resulting in a range of values in order to capture all possible risk outcomes. As 
a basis for scientific knowledge, this is reasonable – it begins the process by 
which the range can be narrowed as additional information becomes available. 
For policy-making, however, this uncertainty can wreak havoc: an uncertain 
risk must still be weighed against other extant risks in order to determine 
which actions are appropriate to undertake. According to rational theory, if the 
expected values for two courses of action are equivalent, then either outcome 
is potentially efficient and thus an appropriate course of action.13 However, 
even with this model, policy-makers’ options are not ideal: they must attempt 
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to balance the competing problems of excessive expenditure (which would 
be criticized as diverting resources from other risks) and that of insufficient 
expenditure (which may result in public outcry and may incur far greater costs 
as a result of hazard occurrence than would have been spent on prevention). 
These reactions belie social reactions to risk: while individuals are frequently 
modeled as having neutral risk preference (and thus two outcomes with the 
same expected value would be treated as identical in most situations), the 
public is instead risk averse, preferring known outcomes. This is especially true 
in the case of toxics governance. While methods such as contingent valuation 
studies exist to approximate such social preferences in economic terms, this 
methodology is challenged by a major problem: society does not value all risks 
rationally, or consistently. 

Social Theory of Risk
Social theories of risk approach risk evaluation as an issue of risk perception, 
one of human psychology instead of rational evaluation. While proponents 
of rational theory contend that social theories of risk constitute a form of 
“perceptual distortion,”14 which detracts from individuals’ ability to evaluate 
“true estimates of risk,” this view represents a gross oversimplification.15 There 
are, in fact, elements of risk which fall outside the bounds of traditional rational 
modelling presented hitherto.

Even in the case that certain events have similar statistical probabilities of 
occurrence and the evaluation of their impacts may be held to be on equal terms 
for all individuals, some hazards will be perceived to be of higher risk. This is 
well illustrated in a parallel example of cancer research in the United States, 
where breast cancer research receives more than double the funding put toward 
lung cancer research, despite the fact that the latter has a mortality rate almost 
four times that of breast cancer. 16 While lung cancer carries a strong statistical 
correlation with smoking (a largely voluntary activity), breast cancer carries no 
overwhelming behavioural risk factors. The key difference between these two 
risks is social preference: because breast cancer is largely uncontrollable and 
lacks individual mitigation strategies, it is perceived meriting greater attention 
than those caused by a voluntary activity such as smoking.

This type of reaction to different risks is sometimes referred to as “outrage,” 
a term coined by risk expert Peter Sandman, and serves to describe how 
different risk factors are interpreted according to social preference. To these 
ends, Sandman has identified fourteen major sources of such “outrage,” which, 
when analyzed, fall into three major categories: degree of control, degree of 
knowledge, and type of effects.17
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Table 2.  Sources of outrage that increase risk perception. Inverses will have 
decreased perception.

CONTROL KNOWLEDGE EFFECTS

•  Involuntary exposure
•  Low hazard controllability
•  Low degree of individual 

control
•  Individual mitigation 

impossible or limited
•  Low social justice

•  Unfamiliar source of risk
•  High hazard memorability
•  Undetectable hazard
•  Expectation of hazard 

induces dread
•  Hazard source is artificial or 

otherwise non-natural

•  Effects are acute
•  Geographically focused
•  Hazard is fatal
•  Effects are immediate

Few, if any, of the sources of outrage listed above are adequately considered in 
rational models. By considering sources of outrage, policy-makers may better 
evaluate what types of hazard will be a greater public priority. This type of 
prioritization cannot be overlooked. Policy formulation that requires public 
cooperation or compliance is unlikely to be effective if it fails to address 
underlying attitudes toward the originating risk. Conversely, a policy-maker 
cannot overlook an area of high outrage, even if it has a comparatively low 
rational risk valuation. Overlooking this outrage causes implicit issues in trust, 
which has ramifications beyond the immediate policy at hand into the full 
range of policies put in place by an individual, department, or government.

Despite offering these valuable insights to assist in effective policy formulation, 
the social model of risk preference is also imperfect. While it can offer guidance 
in terms of relative risk perception, it cannot be used in isolation. Unlike the 
rational model, the social theory of risk offers no insight into risk valuation 
when taken independently, and thus cannot assign absolute amounts of 
resources to mitigate specific risks.

Challenges to Risk Management in Toxics Policy
It becomes clear that in order to properly formulate policy responses to any risk, 
a combination of both theories of risk must be integrated into the approach. 
A rationally-exclusive model fails to address issues of public perception and 
outrage; however, a socially-exclusive model of risk provides no information 
into risk probabilities or monetary valuation. 

In the case of toxics policy, such a need to reconcile contrasting models is 
especially evident: due to their presence (and persistence) in the environment, 
their anthropogenic origin, and the lack of control and mitigation strategies 
available to citizens, toxics touch on many of the identified sources of outrage, 
pushing toxics risk governance ahead as a leading issue.
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However, addressing the differences in risk interpretation is not a trivial issue. 
Historically, risk professionals have “found it difficult to accept that the public 
would prioritize hazards differently from themselves.”18 Given this disparity, 
considerable effort has been invested to integrate elements of social theory 
into the rational model, while retaining control over the risk evaluation 
process through expert analysis. Despite these efforts, integration has largely 
been unsuccessful. It is thus necessary to simultaneously “embrace both the 
deterministic and numerical scientific cultures with those of the qualitative, 
experiential and humanistic approaches associated with the social sciences.” 
19 These changes must be done without assigning absolute authority or truth 
to any single model in order to truly ensure buy-in from both the scientific 
community and the public at large.20

Risk Communication
By means of mutual respect and acknowledgement of the validity of each model’s 
approach, risk communication presents the potential to reconcile conflicting 
information between these two theoretical frameworks.21 Specifically, risk 
communication aims to convey information within three areas, as understood 
by each party: the nature of the health or environmental risks; the significance 
of these risks; and the ensuing decisions, actions, or policies being considered to 
address these risks.22 In order to achieve these ends, several facets of traditional 
policy-making approaches in the risk governance of toxics must be examined. 

Underlying most risk controversies are issues of equity and control.23 In many 
cases, conclusions have been reached by expert analysis prior to community 
involvement, in what is frequently referred to as the “decide-announce-defend” 
model.24 In general, the acceptance of these outcomes is rarely achieved in risk 
governance, and even less so in the case of toxics, which touches on many 
underlying sources of outrage. Here, the public’s negative reaction and rejection 
of the announced conclusions stem not strictly from the underlying hazard. In 
large part these arise from an individual’s inability to exert control over how 
these outcomes were achieved and a lack of transparency in the decision-making 
process. As this closed process was historically typical of Canadian toxics risk 
governance until quite recently, opening this first mode of risk communication 
is of great importance.25

However, public participation in the risk governance process is not necessarily 
sufficient to achieve mutually satisfactory outcomes, as struggles of trust between 
both parties must also be resolved26 Productive risk communication, which 
successfully reconciles differing risk perceptions, is contingent upon trust in 
the nature of the information that each party presents. Indeed, perceptions of 
risk by the public are heavily influenced by trust in the state, and by extension 
trust in the scientific representatives responsible for the rational evaluation of 
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risks. Should faith in the scientific process and the expert testimony therein be 
lost, public perceptions of risk are increased.27 This effect extends to industry 
participants as well; in the case of toxics regulation, when trust in both the 
government and the industry are simultaneously low, efforts must be made to 
rectify the situation before risk communication can proceed with any kind of 
meaningful outcome.

Case Studies
To illustrate the importance of risk communication in toxics management, 
three cases studies will be explored: the use of pesticides, particularly DDT; 
water contamination and the Great Lakes; and endocrine disruptors in the 
world at large. These cases were chosen for two reasons. First, each represents 
a situation of differential pressures: the pesticide case study showcases public 
perception as the driver of policy change; water contamination highlights how 
science and technical assessment can prompt more comprehensive polices; 
and endocrine disruptors typify cases of great uncertainty in both assessment 
and perception, as well as representing a dramatic and as-yet unresolved issue. 
Second, the cases represent a timeline of action: pesticides have in large part 
been subject to intense regulation and years of public and scientific scrutiny; 
water contamination in the Great Lakes is undergoing current debate and 
policy development; and endocrine disruptors are an emerging issue in toxics 
management. For each case study, the nature of the problem, perceptions and 
assessments of the risk, and the role of communication will help to shed light 
on lessons for developing sound toxic management policies.

Ex Post: DDT and Pesticide Usage
DDT, or dichloro-diphenyl-trichloroethane, is one of the most well known 
synthetic insecticides. It was first used as a pesticide in 1934 and was applied 
with great success in controlling malaria and typhus among troops during 
WWII. Riding this success, its application swept industrial agriculture across 
the globe. Rachel Carson’s Silent Spring, however, began to reveal the damage 
that DDT and other pesticides and chemicals were causing, and helped to 
expose DDT’s highly deleterious effects on human health and the environment. 
In animals, DDT is a potent toxic compound: insects and birds in particular 
suffer severe reproductive disorders, and in humans it can be a developmental 
toxin, a carcinogen, and a nervous system toxic or neurotoxicant.28 

Carson’s book instilled fear, and stimulated the evolution of pesticide policy in 
North America as a whole. As a response to public pressures to conduct in-depth 
assessment of this free-flowing toxic, President John F. Kennedy tasked federal 
and state investigators with conducting a large-scale inquiry into the veracity of 
Carson’s claims.29 Grassroots-level organization began in communities that had 
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been subjected to pesticide spraying against their wishes.30 This started a shift 
in public perception of chemicals, and in turn a demand that government and 
scientists be held accountable for the toxics they were endorsing and allowing 
to proliferate. The case drew widespread public attention, and within 10 years, 
the scientific and policy community had confirmed Carson’s assertions. DDT 
use was banned in the US in 1973, while Canada discontinued DDT usage in 
1985.31 Today, DDT is classified as a “probable human carcinogen” by US and 
international authorities.32

This spurred changes in public perception of chemicals, which have remained 
stigmatized by the public and are often perceived as being an unnecessarily great 
risk.33 This is due to a number of factors, including their frequently artificial 
nature, public exposure being largely involuntary, their benefits as often unseen, 
and the widespread nature of their usage.34 Pesticide use and their residues are 
consistently ranked as a high concern, while at the same time, any benefits 
derived are regularly undervalued.35 The fear of these toxics has persisted much 
like the chemicals themselves and policy has grown to adapt to these concerns. 
Canada has developed regulatory frameworks at the federal level for testing 
and re-testing of pesticides, at the provincial level for tracking and distribution 
of toxic substances, and at the municipal level through bans on residential use 
of pesticides.36 Furthermore, public perception and concern has evolved into 
public participation on this issue. Coalitions of farmers exemplify this kind of 
trend; education campaigns have been set up to inform workers and the public 
of the risks inherent in working with potent chemicals. Furthermore, there 
have been mandated education programs (grower provided) for farm labourers 
to ensure that hazards are communicated clearly and accurately.37

Though much progress has been made on the technical side of risk assessment 
– the science of DDT is almost universally accepted – communication on this 
issue is nowhere near comprehensive, particularly at the global level. Though 
action to restrict or ban DDT has been undertaken by 38 countries (beginning 
in the early 1970s), DDT is still being produced, and in some cases, exported 
from industrialized countries to those in the developing world (all the while 
banning the use domestically).38 In addition to this asymmetry, pesticides in 
general have not been wholly accounted for, as most countries undertake a “case-
by-case” approach in their regulatory regimes for toxic substances.39 This would 
account for a finding by the World Health Organization that “[p]esticide use 
causes 3.5 to 5 million acute poisonings a year, with roughly 20,000 workers 
dying from exposure every year, most of them in developing countries.”40 In 
light of this, it is not surprising that, in the last few decades, there has been 
a resurgence of concern over pesticide use and its effects on the environment 
and human health. As with the case of DDT, communicating the harms to the 
public will be crucial in stemming the tide of global pesticide contamination.



Volume VII – Fall 201232

In Medias Res: Water Contamination and the Great Lakes
With growing populations and increased industrial activity in the latter half 
of the century, heavy metal contamination began to overwhelm the water 
systems of the Great Lakes.41 The Great Lakes are now a hotbed of heavy 
metal pollution. The toxics permeating the area include: dioxins and furans 
(persistent chemicals which accumulate in the fat of fish and other animals); 
PCBs (linked to low birth weight, learning disabilities, and reproductive 
problems); mercury (a heavy metal toxic that is particularly devastating to 
the developing nervous system); and cadmium (a heavy metal used in many 
industrial operations as well as consumer products that leads to problems of 
the kidney, bones, and blood).42 These toxics have been largely responsible 
for an overall decline in ecosystem health.43

Scientific research in this area has had a dramatic effect on the development 
of Great Lakes water quality policies. There have been clear documented 
epidemiological studies demonstrating injury to populations living near the 
Great Lakes and the damage sustained by the consumption of contaminated 
fish.44 This technical aspect of risk assessment has been the driving force 
for the large majority of laws, rules, and guidelines applicable to both 
public health and environmental conservation decisions.45 Furthermore, 
the scientific risk assessment approach has extended through the US and 
Canada, with both countries responding to quantitative data and not to 
public perceptions of risk.

The Great Lakes Water Quality Agreement was signed in 1978 and called 
for “virtual elimination” of persistent toxic substances from the Great Lakes 
basin.46 In 1987, the US and Canada identified and committed to restoring 
the 43 most toxic hot spots within the Great Lakes basin, known as Areas 
of Concern, or AoCs. The Great Lakes Binational Toxics Strategy, signed 
on April 7, 1997, by the US Environmental Protection Agency (EPA) 
Administrator and the Canadian Minister of the Environment, addresses 
that commitment.47 This toxics strategy provides a forum for actions to 
reduce or eliminate toxic substances from the Great Lakes Basin and is a 
testament to cross-border collaboration on environmental initiatives.48 But 
this movement is a result of a rational approach to risk-management, and 
public perception and understanding of this issue has remained both poorly 
addressed and inadequately incorporated into decision-making.49 

However, there have been recent moves to incorporate perception into this 
risk-based policy model. The large majority of this research pertains to 
people’s understanding of the risks associated with consuming Great Lakes 
fish. This is of particular importance because lake fish are a vital source of 
subsistence for nutrition, recreation, and commerce in the Great Lakes Basin, 
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but these benefits are significantly undermined by the hazards posed from 
the contaminants that they may contain.50 One important step in addressing 
the mismatch of perception and assessment of risk has been the development 
of a set of remedial action plans for the 43 areas of concern. These programs 
facilitate a process by which local, state/provincial, and federal authorities 
work and consult with industry, public interest groups, and communities to 
develop plans for environmental restoration.51 This attention to an increased 
role for public participation is stimulated by the idea that it will improve the 
effectiveness and responsiveness of environmental management.52 Despite 
this optimism, little analysis has been conducted to discover what effects this 
increase in participation has had on overall perception of the issue, or on 
improved effectiveness and responsiveness to environmental management.53

Having said this, communication and education campaigns have become 
more expansive in recent years. Water contamination in the Great Lakes 
is an ongoing issue and people continue to suffer the effects of heavy 
metals. Guidelines have been issued for the public in the form of health 
advisories for fish consumption as well as targeted education material for 
populations of increased vulnerability (namely, women of reproductive age 
and minorities).54 The programs have also extended to health care providers 
in an effort to distribute targeted outreach materials, increase awareness of 
contamination, and minimize exposure.55 All studies performed on these 
programs have shown that there are measurable health benefits to educating 
the public and developing targeted material for specific populations at 
risk.56 Progress still remains to be made however, as there is much evidence 
that fish consumption advisories do not reach a large majority of exposed 
populations, and when they are received, they are often discounted or 
ignored.57 Considerably more research is necessary to learn about awareness, 
knowledge, and uncertainties among the general public about the hazards of 
contaminated Great Lakes water and wildlife.58 

Ex Ante: Endocrine Disruptors in the World at Large
Toxics policy is constantly encountering new hazards, and one of the most 
alarming emerging concerns is the prevalence of endocrine disruptors 
in the environment. Either natural or synthetic, endocrine disrupting 
compounds (EDCs) alter the hormonal systems of humans and animals; 
they interfere with the activity of these chemical pathways and incapacitate a 
number of crucial physiological functions. Of the 75,000 compounds most 
recently synthesized, 15,000 of these are currently under investigation as 
potential endocrine disruptors.59 The most concerning aspect of EDCs is 
the heterogeneity of their place in society; EDCs form the building blocks 
of many pharmaceutical agents, pesticides, industrial chemicals, metals, 
fungicides, preservatives, cosmetics, and plastics.60 They are ubiquitous and 
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have been incorporated into almost all consumer products, even benign 
items such as dental sealants, plastic toys, and intravenous bags.61

At the same time, the adverse effects of EDCs are increasingly better 
understood. EDCs impact both male and female reproduction, breast 
development and cancer, prostate cancer, neuroendocrinology, thyroid 
function, metabolism and obesity, and cardiovascular endocrinology.62 
Children, infants and fetuses are especially vulnerable to the effects of 
EDCs, as early exposure has been shown to damage cognitive ability and 
neurobehavioural competence.63 In wildlife, effects include deformities and 
embryo mortality in birds and fish, and depression of thyroid and immune 
functions in a range of species.64 In both humans and animals, EDCs are 
detrimental to functional fertility and development of the nervous system 
and organs, and cause severe birth abnormalities.65

The science is far from complete, however, especially with regard to two 
unusual traits that EDCs seem to possess distinct from other chemical 
substances. These are particularly relevant to toxics management as they pose 
new and onerous challenges to policy-makers tasked with risk assessment 
and communication. 

The first unique trait is their apparent threat even at extremely low doses. The 
traditional approach to toxicology embodies the notion that “the dose makes 
the poison,” which is to say that regulation operates under the assumption 
that everything is poisonous at some level, but most things are benign at low 
doses. 66 This is not the case for EDCs, which appear not to follow normal 
linear dose-response relationships with regard to toxic or carcinogenic 
effects. In addition, the effects of EDCs may be very serious at even very low 
doses.67 In both cases, there remains a large degree of uncertainty regarding 
threshold and response, other than the conviction that EDCs are both 
unpredictable and exceptionally potent at low levels.68

The second trait relates to the intergenerational nature of their effects. In 
many studies, EDC effects have been expressed in following generations, 
“well after the original environmental exposure.”69 Researchers have 
found that these ongoing problems are due to a process whereby chemical 
compounds attach to and affect DNA. These effects in laboratory studies 
were traced down to a fourth generation, a startling and unprecedented 
impact from a chemical compound, and an impact only recently uncovered 
in 2005.70 

While toxics are generally perceived negatively, EDCs evoke an even larger 
perception of risk because the news media coverage often focuses on the 
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controversy and the hazard of their use.71 Despite this perception, there is a 
severe knowledge gap on EDCs, and while generally viewed as negative, there 
is not enough information widely available to increase rates of involvement 
or activism on the issue. Indeed, the EDC issue has been perceived broadly 
as an estrogenic issue, with little information available in an accessible 
format indicating otherwise. 

Additionally, there remains much controversy surrounding the science, and 
much debate between industry and government. The public has not been 
educated on the risks and EDCs remain a mystery risk. Furthermore, it would 
not be unreasonable for the average person to hold their convictions until 
the science progresses further, particularly in light of the alarming nature of 
the conclusions. Without a widespread understanding and acceptance of the 
rationale for implementing restrictions, it will be very difficult to gain public 
support and overcome political resistance.72 Risk analysis in an emerging 
field such as this cannot hope to gain momentum without transparency, 
openness, and accountability - things that can only be facilitated through 
improved risk communication policies.73

Policy Remedies
As seen in the case studies, multiple needs and opportunities to improve 
outcomes in toxics risk management exist. These can be addressed though 
public policy and regulation, which “seeks to satisfy two different standards 
– truth and justice”.74 These two standards are congruent with the rational 
and social models of risk theory, wherein the rational model follows 
scientific methodology as an absolute truth, while social theory models 
public perceptions in terms of outrage and social justice issues. In pursuit of 
these goals, public policy recommendations centred on risk communication 
will be made with an eye to improving outcomes. They will be classified 
into three categories, based upon the mechanisms by which each operates, 
termed as “sermons, carrots, and sticks.”

Private participation is also an important vector to improving risk 
communication, as it allows direct interaction between private actors (such 
as industry with the public) in order to reach mutually beneficial outcomes 
and thereby avoid direct government intervention. In some cases, the 
government can play the role of intermediary, receiving information from 
industry and making it publicly accessible.
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Inform: Sermons
 “Sermons” are policy tools that include any attempts to supply information 
in order to influence decision-making. These informational tools are the 
most basic form of risk communication; by increasing public understanding 
of how expert assessments have been reached – even if disagreement exists 
– this serves to “reduce the tension between public perceptions and expert 
judgement.”75 In order to be of greatest benefit, key information to be 
conveyed must include the following characteristics:

•	 What information they should know about the risk itself
•	  What additional information they should know in order to 

understand the risk
•	  Structure information progressively to prepare them for information 

they have not yet received 76

By supplying not only expert information, but also the background 
information necessary to get them “up to speed” (at least partially) and a 
structured delivery to pave the way for further developments, the probability 
of effective discourse increases. 

Particular caution must be taken to address the context of information supplied 
to the public – largely due to the potential for the drawing of inappropriate 
conclusions. When information suggests possible adverse health effects owing 
to a particular toxic, but without supporting information to explain the modes 
by which this risk occurs, hypochondria or other somatoform disorders may 
result. This has been documented in cases where the public has been informed 
of toxic risks such as Agent Orange or pentachlorophenol (PCP). Individuals 
have subsequently suffered a range of psychosomatic symptoms despite a lack 
of any solid scientific evidence in the support of these claims. In many ways, 
this phenomenon is related to failures to adequately safeguard public health 
and environmental interests prior to the firestorm of controversy surrounding 
DDT. The realization that governmental regulation was inadequate and that 
risks were not being communicated to the public nurtured a shift toward 
frontier mentality, which remains visible in public scepticism of chemical safety 
and adequacy of government regulation. The task of risk communication is 
thus highly problematic, with issues arising not only as a result of insufficient 
information, but potentially out-of-context or incomplete information as well.

Motivate: Carrots & Sticks
Supply of information opens the door to risk communication. However, 
in isolation it is not a complete solution, as the supply of information only 
empowers those who are motivated to participate in the risk evaluation process. 
Consequently, supplying motivation to participate – for government experts, 
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industry actors, and members of the public alike – is a critical component 
to success in risk communication.77 This motivation can be achieved through 
two policy mechanisms: providing incentives, or “carrots”; or mandating 
performance through regulatory enforcement, or “sticks”.

For public participation, motivation can be best supplied by providing 
meaningful opportunities. Without opportunities to effect change in policy 
or for concerns to be addressed, there is no intrinsic motivation to invest time 
in learning more complex risk details, and in turn, effective dialogue cannot 
occur.78 However, when provided such opportunities, individuals are more 
likely to learn the intricacies of the technical risk information, as well as to 
approach negotiations with greater flexibility – specifically in terms of reaching 
mutually beneficial outcomes instead of outright rejection.

In order to provide meaningful opportunities for interaction, the most critical 
initial change is to abandon the traditional “decide-announce-defend” model 
of policy formation.79 By implementing forums for public participation, 
feedback, surveys, and other tools, individuals may be familiarized with 
an issue and become involved prior to its conclusion. Some aspects of this 
approach have been successfully implemented in public outreach campaigns 
surrounding Great Lakes water contamination. While progress remains to be 
made, overall public awareness of the issue has increased, and feedback from 
involved parties has resulted in suitable policies and guidelines being developed 
without generating undue public concern.

An improved model for participation would create parallel independent 
panels which involve both expert and public participation in order to reach 
the final recommendation.80 If multiple independent panels reach the same 
conclusions on a given risk assessment area, this also lends credibility to the 
final recommendations and serves to increase trust. While such approaches are 
ideal, they do impose extensive additional costs. For this reason, this strategy 
should only be employed during policy formulation where the substance in 
question is likely to induce the greatest amount of outrage.

It should also be noted that public participation in risk evaluation projects 
may be mandated by means of civic duty, as seen in jury pools. However, this 
is an inefficient approach, as while it forces some public attendance, it does not 
select for the most motivated individuals and thus those most likely to actively 
contribute to the process.

Motivating private firms in the chemicals industry to be involved in risk 
communication is also, at best, quite difficult. As the success of a firm is often 
deeply tied to public perceptions of their brand and of their products’ safety, 
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firms are understandably hesitant to become involved in the risk communication 
process. While they may be mandated to participate (“sticks”), such approaches 
are often ineffective as they offer no motivation for the participation to be 
meaningful. In extreme cases, this can offer an incentive to the firm to obfuscate 
disclosure, allowing them to maintain a monopoly on information.

Some regulatory successes in disclosure exist, however, such as the US EPA’s 
Toxics Release Inventory (TRI), which serves to collect information on 
companies which produce, handle, or release listed toxic chemicals. This 
information is then made accessible to the public by the EPA, enhancing 
citizens’ “right to know.” While the TRI serves as a strong basis for motivating 
firms to participate in disclosure surrounding known toxics, it is, however, of 
little use in the regulation of emerging issues, such as endocrine disrupting 
chemicals. Despite their diverse forms and emerging threat, as of the 2011 
Reporting Year, EDCs are scarcely addressed within the TRI, with the complete 
persistent bioaccumulative toxins list covering only four structural categories, as 
well as sixteen specific chemicals.81 By stipulating reporting based on chemical 
structure categories rather than by the nature of effects, this limits the number 
of EDCs which must be reported, limiting the public’s access to information 
on these risks. 

Another approach may be to provide leniency to firms that agree to divulge risk 
information, even if risk information is provided after a toxics hazard event has 
occurred. Under these circumstances, while less ideal than harm prevention, the 
information allows for formation of more effective policy responses by reducing 
uncertainty. While this approach is at odds with social justice elements of 
outrage, additional information can more rapidly and effectively address a toxic 
risk. In many cases, such leniency should take precedence as it can potentially 
mitigate damaging effects.

Conclusion
The “vogue of poisons” has only intensified since Carson first coined the term 
due to our ever expanding chemical dependence. Toxics have permeated our 
homes, our food supply, our bodies, and every being in the natural environment. 
Managing the risks of these chemicals is a growing necessity to maintaining 
human and environmental health, but reconciling assessment and perceptions 
of these risks continues to pose problems for policy-makers. Communication, 
understanding, and education are cornerstones to the resolution of this 
disparity, and indeed the beginning of a more precautionary and proactive 
approach to protecting the environment and ourselves. 
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The choice, after all, is ours to make. If, having endured much, we 
have at last asserted our “right to know,” and if, knowing, we have 
concluded that we are being asked to take senseless and frightening 
risks, then we should no longer accept the counsel of those who tell us 
that we must fill our world with poisonous chemicals; that we should 
look about and see what other course is open to us.82

Rachel Carson, 1962

Fifty years later, Carson’s conception of responsibility and awareness remain 
just as vital to toxics policy and the decisions we make every day. In light of this, 
real remedies can eliminate the disjoint in risk management. We can inform, 
encourage participation, motivate disclosure, and provide incentives for firms, 
as well as for the public, to make themselves aware and bring responsibility 
to the forefront. Communication bridges this gap, and brings us closer to 
addressing the serious hazards of toxics in our daily life.
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The Curious Case of Bisphenol A: A “Policy Windows” 
Analysis of Canada’s Bottle Ban
By: Ellen Creighton

Introduction:
When faced with concerns regarding the chemical Bisphenol A (BPA) and 
its effects on human health and the environment, Canada’s federal regulators 
(including Health Canada and Environment Canada) took a much different 
approach to regulation than their international counterparts. In 2008, 
Canada was the first country to announce its intention to ban BPA from 
infant bottles and sippy cups,1 and in 2010 was the first to declare the 
chemical “toxic”.2 After Canada’s announcement of the ban, governments in 
virtually all other countries continued to insist that BPA was safe at current 
levels of consumption, and employed voluntary and information-based 
policy instruments in response to citizens’ concerns. For example, in the 
United States, the federal regulator initially declared the chemical safe, and 
then later implemented a variety of voluntary and information-based policy 
instruments in response to heightened concerns.3 Only in July 2012, four 
years after Canada’s announcement, did the United States Food and Drug 
Administration (FDA) implement a similar ban in response to a request by 
the American Chemistry Council (ACC), an industry interest group. The 
ACC stated that it asked for the ban in order to reduce confusion and boost 
consumer confidence.4 The FDA stated that the agency was not reversing its 
position on the safety of BPA, rather codifying what the industry was already 
doing in response to consumer preferences.5

This research project aims to investigate the factors that led Canada to employ 
different public policy tools to respond to health and environmental concerns 
related to the effects of BPA in 2008 compared to other nations using John W. 
Kingdon’s “policy windows” theory. This analytical framework is designed to 
explain why certain issues make their way onto the decision-making agenda and 
emerge with tangible public policy solutions in contrast to those that receive 
attention but are met with a “status quo” response from decision-makers, and 
others that receive little or no attention in the first place.

After briefly outlining the concerns regarding BPA and Canada’s response, the 
policy community in which the decisions regarding BPA took place will be 
described. The debate about what to do with BPA was highly contentious, 
pitting lobbyists from industry and the environmental and health movement 
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against one another. Each group worked diligently to define the problem and 
frame the issues in ways that were favourable to their interests and persuasive 
to decision-makers. Yet despite the efforts of these groups, it will be argued 
that the unparalleled Canadian response to concerns related to BPA cannot be 
fully explained by the activities and relative power of interest groups within the 
policy community. Rather, it was the opening of a unique “policy window”6 
that led the issue of BPA to be placed on the agenda and acted upon by the 
Canadian government.

This paper will also briefly explore the implications of Canada’s divergence on 
the issue of BPA regulation. Regionally, as a result of the ban, corporations 
were required to provide different consumer goods to Canada and the United 
States for a number of years. Many other chemicals are slated for review, and 
differences in this area impede the development of a North American market 
with common standards for health and safety. At the global level, Canada’s 
ban and decision to designate BPA as a “toxic” substance had repercussions for 
other national regulators, as interest groups used Canada’s actions as a basis for 
their own lobby efforts.

The Concern over BPA:
BPA is a chemical compound used in lightweight hard plastics and epoxy 
resins. It is widely used in the production of various types of food and drink 
containers, compact disks, electronics, automobile parts, and as a liner in 
some metal cans.7 The use of BPA in food contact applications has been a 
source of controversy for the last decade.8 The main concern regarding BPA 
is that, when ingested at sufficiently high levels, it mimics estrogen and acts 
as an “endocrine disruptor”, which can cause learning disabilities, attention 
deficit disorders, cognitive and brain development problems, and sexual 
development problems.9

Although BPA has been used by manufacturers for over 50 years, early 
studies suggested that exposure to high levels of BPA can have serious health 
effects.10 Most individuals are routinely exposed to much lower levels of 
BPA, however, through the chemical leaching out of plastic food and drink 
containers and metal cans.11 While earlier studies suggested that these levels 
of exposure do not pose a risk for most individuals, recent studies have shown 
that these levels of exposure provide a basis of concern for fetal and infant 
development.12 As yet, animal studies have not provided any indication of a 
“safe” level of BPA exposure.13

Over the years, Health Canada’s Food Directorate has conducted periodic 
reviews of BPA as new information became available in order to determine 
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whether dietary exposure to BPA could pose a health risk to consumers.14 BPA 
received more focused attention in 2006 as a substance reviewed by Health 
Canada and Environment Canada pursuant to the Chemicals Management 
Plan, which was implemented to examine “legacy” chemicals that had been 
introduced in Canada prior to 1994, but had never undergone a scientific risk 
assessment.15 As part of a prioritization exercise, BPA was one of about 200 
chemicals that were designated “high priority for action”, and was one of the 
17 chemicals assessed in Batch 2.16

Canadian Regulators’ Responses to Bisphenol A:
Regulators in Canada took a markedly different approach in their response 
to concerns about BPA exposure and human health outcomes compared 
to their counterparts around the world. Canada’s approach has been more 
cautionary and authoritative, involving the 2008 announcement of a ban of 
BPA in bottles and cups for infants (effective in 2010), and designation as 
a “toxic substance” under the Canadian Environmental Protection Act, 1999 
in 2010.17 This designation enables the Minister of Environment to regulate 
the use of BPA. Additionally, Health Canada and Environment Canada 
are currently finalizing a Risk Management Strategy that includes enacting 
further regulations, setting a maximum acceptable level of BPA, instituting 
an industry code of practice, and researching the effects of BPA consumed by 
pregnant women on fetuses.18

In some important respects, however, Canada’s response has also been 
contradictory. The complete ban on BPA in certain consumer products for 
infants and newborns made pursuant to Environment Canada regulations 
occurred at the same time the following statement appeared on Health 
Canada’s website: “Health Canada’s Food Directorate has concluded that 
the current dietary exposure to BPA through food packaging uses is not 
expected to pose a health risk to the general population, including newborns and 
infants.”19 However, with respect to canned infant formula, Health Canada 
has set a standard of “as low as reasonably achievable” for the amount of BPA 
included therein.20

At the same time as Canada instituted its ban, in the United States the 
Food and Drug Administration (FDA) and the European Union insisted 
that BPA levels contained in plastics and food were safe.21 Only much later, 
in the United States, the National Toxicology Commission found that 
there is “some concern” for fetal and infant development under current 
exposure rates.22 In response, as in many other nations, for four years the 
United States Food and Drug Administration employed more voluntary and 
information-based policy instruments when compared to Canada. These 
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include: supporting the industry’s actions to stop producing BPA-containing 
baby bottles and infant feeding cups for the U.S. market; facilitating the 
development of alternatives to BPA for the linings of infant formula cans; 
supporting efforts to minimize or replace BPA in other cans; supporting the 
Department of Health and Human Services in their information campaign 
for parents on the proper use of plastics; supporting a shift to a more robust 
regulatory framework for BPA (although this framework is not currently 
under development); and seeking further public comment and external 
input on the science surrounding BPA.23

This is despite efforts by both legislators and interest groups to insist on a 
more authoritative approach. For example, a more authoritative approach was 
put forth legislatively in the United States Senate in the form of a food safety 
bill that would have banned BPA from baby bottles and sippy cups, but this 
was defeated in November 2010.24 In 2008, the Natural Resources Defense 
Council petitioned the Food and Drug Administration in court to ban BPA 
from food packaging, citing scientific evidence of adverse health effects. On 
March 31, 2012, the Food and Drug Administration declined to ban BPA, 
citing the need for further research to determine the effects of the chemical 
on humans.25

Canada’s position on BPA runs both counter to its usual choice of policy 
tools, and counter to a trend of increasing convergence in environmental 
policy between the United States and Canada, which arguably began in the 
1980s and 1990s,26 and to the trend of coordination at the international 
level. Indeed, both the United States and Canada have ongoing reviews of 
domestically used chemicals (the National Toxicity Program in the United 
States and the Chemicals Management Plan in Canada) that began around 
the same time.

Deeper investigation into Canada’s decision to ban BPA is warranted for a 
number of reasons. First, Canadian and decision-makers in other nations 
had access to the same, conflicting, scientific data regarding the health 
effects of BPA. Second, decision-makers - especially those in Canada and 
the United States – were subject to the same types of competing problem 
definitions and issue framing employed by industry and interest group 
lobbyists in the battle over BPA. Third, the outcome appears to run counter 
to the Canadian government’s stated objectives of reducing jurisdictional 
differences on regulations for consumer goods, streamlining regulations, 
and relying on the assessments carried out by trusted regulators in other 
jurisdictions.27 Fourth, Canada’s decision also seems to run counter to 
established Canadian environmental health practices, which tend to employ 
authoritative instruments based on firm scientific findings (which the World 
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Health Organization says are not yet established in the case of BPA)28, and 
generally uses voluntary measures to achieve compliance from industry when 
a precautionary approach is desired. Given all of the above, the differing 
Canadian response to BPA is, in a word, curious.

Policy Streams and Policy Windows
Kingdon’s model offers a framework for explaining why some issues become 
high priority items with tangible policy measures attached, while most other 
issues are focused on less or not at all. Kingdon posits that examining the 
agenda-setting process is crucial to understanding why any given policy is 
selected by decision-makers. He believes that a “policy window” opens when 
the agenda-setting process is influenced by results of events in three streams:

•	  The problem stream, when “issues” are transformed into “problems” in 
need of correction, often because of indicators or focusing events;

•	  The policy stream, which is populated by disparate policy communities 
that propose options for addressing the problem; and,

•	  The politics stream, which refers to the wider political context, 
including elections, changes in government, interest groups, public 
opinion, etc.29

Kingdon believes that these streams flow independently and are driven by 
different forces. They have a life of their own, and in and of themselves, do not 
set the agenda. These streams intermittently and temporarily converge because 
of changing circumstances, and when this happens a “policy window” opens, 
where the issue finds a place on the decision-making agenda. The opening of the 
“policy window” means that “policy entrepreneurs” have a limited opportunity 
for action, and can either advance policy proposals and alternatives to either 
change the status quo. 30

“Policy windows” theory is useful for examining the BPA issue because it allows 
the researcher take a broad perspective and to delve deeply into the wider 
context of agenda-setting, which is not possible with theories that focus on 
a single step or component of the policy process.31 In the case of BPA, the 
agenda-setting question is crucial because BPA has been used so widely over 
the past 50 years without becoming defined as a “problem”. Since the debate 
over BPA happened in the past, the theory is also helpful for identifying and 
describing the factors that led to the opening of a “policy window”, and the way 
this window was exploited by “policy entrepreneurs”.
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Causes of the Divergence:
In this section, the issue of why Canadian regulators reached for more 
authoritative policy instruments chosen to respond to concerns regarding BPA 
will be examined. First, the policy community will be described, including 
the level of activity and relative power of lobbyists (the food packaging and 
chemicals industry on one hand, and health and environmental interest 
groups on the other). Secondly, Kingdon’s “policy windows” framework32 will 
be applied to examine whether the Canadian response was in reaction to the 
opening of a unique “policy window” in Canada. Ultimately, without “insider” 
knowledge, it is difficult to isolate the exact causes of this divergence. And 
even with such knowledge, different accounts of what took place (and what 
interventions, and by whom, mattered most) have been made public, which 
lends credence to the idea that policy development is now more properly 
considered as “sharing multiple truths with multiple actors”33. However, 
some fairly plausible explanations may be posited that may shed light on 
the importance of both lobby groups and policy windows on government 
agenda-setting.

 The BPA Public Policy Community
In Canada, the BPA public policy community comprises the following actors: 
government (including elected officials and bureaucrats); interest groups 
(including lobbyists); scientific researchers and academics; the media (both 
traditional and social networking); and the general public. While political 
institutions and some interest groups are organized along national lines, the 
BPA policy community operating in Canada is often North American in 
nature. For example, American-based industry interest groups regularly lobby 
Canadian decision-makers.34 Environmental and health groups collaborate 
across national borders. The BPA policy community has aspects that are 
global in scope: academics and researchers can publish their results widely, 
regulators regularly coordinate analytical and enforcement activities, and the 
World Health Organization (WHO) acts as a centre of expertise. Public debate 
regarding BPA is dominated by interest groups representing industry on the 
one hand and environment and health groups on the other. Therefore, the 
activities of these groups will receive particular emphasis. While an analysis 
of the relative activities and power of these groups (without a corresponding 
emphasis on the scientific community or the media) may be criticized as 
being reductionist or supportive of a “one-way transmission process” theory 
that has been largely discredited,35 this analysis will be further bolstered by 
the application of the policy windows theory below. Furthermore, as noted 
above, Canadian environmental policy has undergone a shift toward opening 
up policy-making to a variety of stakeholders and interests and so it is 
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appropriate to focus on these players. Reports from the Federal Lobbying 
Registries in both Canada and the United States, testimony before Senate 
hearings, and responses to requests for submissions on proposed regulation 
indicate that the preponderance of “influence” exerted on decision-makers 
came from these groups, either directly or indirectly.36 BPA has been adopted 
as the subject of campaigns by environmental and health interest groups 
around the world.37

This section outlines the roles and interests of these actors, with great 
assistance from the analysis provided by Kingdon.38 It is important, at 
this stage, to introduce Kingdon’s distinction between agenda setting 
and implementation. Each of these groups have differing influences on 
whether a condition, or state of affairs: a) becomes an agenda item; and 
b) how solutions will be implemented, if at all (Kingdon calls this aspect 
“alternatives”). Kingdon’s findings about the influence of each group are 
listed at the beginning of each section.

Government
Elected Officials
Elected officials at the federal level include Members of Parliament (MPs) in 
Canada. Because these individuals have the authority to legislate and dictate 
policy, they play an extremely influential role by selecting which problems 
will receive attention. While implementation is generally a bureaucrat’s area 
of influence, elected officials have the ability to decide which solutions will 
be tabled by the government to solve the problem within legal constraints, 
especially if they are Cabinet Ministers in the Canadian parliamentary 
system. Thus, their influence is “high” relative to other actors in the policy 
community. Their interests include appearing to be responsive to the 
“national mood”, responding to the needs of their constituents, and gaining 
re-election. At the time the BPA decision was taken, Rona Ambrose and then 
John Baird were successive Ministers of the Environment, and Tony Clement 
was Minister of Health.39

Bureaucrats
The bureaucrats involved in the BPA policy community include those from 
Health Canada and Environment Canada (the regulators), and the Privy 
Council Office in Canada. The role of Canadian regulators is to perform a 
review of the scientific evidence surrounding BPA and provide a risk assessment 
for elected officials, who will outline a policy response.40 At times, they will be 
requested to provide policy options, or possible solutions to the Minister. The 
interests of the regulators involve the following: providing evidence-based 
risk assessments and decisions; maintaining credibility and legitimacy in the 
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eyes of the public and other regulators world-wide; and employing policy 
instruments in a neutral or objective manner. Developing appropriate risk 
assessments and approaches to mitigating risk when the scientific evidence 
is not conclusive is both a difficult and important task, since on the one 
hand, negative human health effects may occur, and on the other hand, safe 
substances may be misconstrued as harmful, or the alternatives to the original 
substance (the effects of which are known) may be more harmful. Despite 
bureaucrats’ roles in detecting and communicating risk, they must ultimately 
defer to politicians to select issues for the decision-making agenda and to 
make policy decisions.

Interest Groups41

Kingdon notes that interest groups are highly influential in terms of agenda 
setting in two ways, either promoting or blocking new agenda items or 
advocating specific proposals, but they do not have much influence on 
implementation.42 Interest groups in the BPA community exhibit both of 
the agenda-setting activities mentioned above. Whereas environmental 
and health interest groups worked to bring the need to regulate BPA to the 
attention of policy-makers with the goal of banning consumer products or 
the use of the chemical entirely, industry interest groups worked to maintain 
the status quo. The interests of both groups are often diametrically opposed. 
For example, the environment/health groups attempted to frame the issue as 
one of infant and child health, often using a baby bottle as a symbol of the 
type of exposure humans have to BPA and the segment of the population that 
is most at risk. They define the problem as people being continually exposed 
to a chemical that may make them ill. The industry attempted to frame the 
issue scientifically, arguing that there is no “problem” until science definitively 
proves negative human health effects at low exposure levels of BPA.

The Industry Lobby
The BPA industry comprises companies that both manufacture the chemical 
and those that use the chemical in their products, such as in the lining 
of cans for canned goods. Additionally, industry associations such as the 
American Chemistry Council and the North American Metal Packaging 
Association represent the interests of their members to government officials 
and the public. The industry lobby is interested in maintaining the status 
quo and preventing the regulation of one of the integral components of their 
products as there are no readily-available substitutes for BPA as a lining in 
cans. They are also interested in ensuring that the exposure to BPA continues 
to be designated as “safe”. Not only does this mean they do not have to 
invest significant costs in finding a BPA alternative, it means that they are 
not legally liable for adverse health outcomes due to ingestion of BPA. 
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Commentators have likened the approach of the industry lobby for BPA to 
the approach used by tobacco companies.43

Lobbying activities involving direct meetings with public office holders were 
undertaken by the following companies or industry associations, with most 
meetings clustering in 2008: Alliance of Importers and Exporters Canada 
(from 2008 to present); Bayer Inc. (from 2008 to 2009); Brewers Association 
of Canada (between 2009 and 2011); American Chemistry Council, 
representing Bayer Material Science, GE Plastics, Sunoco Chemicals, and The 
Dow Chemical Company (2008); Food and Consumer Products of Canada 
(2008); and, Canadian Consumer Special Products Association (2008).44 
The industry lobby appears more active in the United States than in Canada, 
and this may be explained by the absence of a BPA manufacturing industry 
in Canada. Reads a consultation document from Environment Canada,

Quantities in the Canadian Market in 2006 may be lower than 
those for the U.S., as no bisphenol A was manufactured in Canada 
at quantities equal to or greater than a reporting threshold of 100 
kg. However 25 companies reported importing an approximate 
total of 500,000 kg into Canada and 5 companies reported using 
100,000 to 1,000,000 kg of bisphenol A in Canada either alone, in 
a product, in a mixture, or in a manufactured item.45

Thus, organizations based in the United States often argue the merits of BPA 
to Canadian policy-makers.46 They argue that BPA is safe, that scientific 
evidence does not support the banning of consumer products that contain 
BPA, and that regulations will unnecessarily restrict trade and cause economic 
losses.47 For example, the American Chemistry Council submitted a report to 
Health Canada and Environment Canada entitled “The Economic Benefits of 
BPA to the United States and Canadian Economies”.48 They work to maintain 
or improve the image of BPA, through the creation of consumer groups that 
allegedly focus on the family. 49 Minutes from a meeting of BPA-producing or 
using companies were leaked to the Milwaukee Journal Sentinel, showed that 
one idea being considered was to find what meeting attendees thought would 
be the “holy grail” spokesperson for BPA advertisements: a pregnant mother.50 
Industry groups also lobby decision-makers, conduct scientific research, and 
contribute to public consultations on proposed government action.51 They 
also regularly attack both scientists and scientific evidence that points to 
negative health affects associated with BPA as “myth” or “junk science”.52 
In contrast with environmental/health interest groups, industry groups are 
known to be better funded and to have more resources at their disposal to 
influence public policy.53 This is significant because, given resources, it could 
be expected that these lobbies would be more successful.
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The Environmental/Health Lobby
A number of environmental and health groups are active on the BPA file. 
These groups place great emphasis on studies that show adverse effects on 
animals from BPA exposure, and advocate for a precautionary approach 
to BPA, which is a component of science-based risk management that 
recognizes that “the absence of full scientific certainty should not be used as a 
reason for postponing decisions where there is a risk of serious or irreversible 
harm”.54 These groups advocated for the bottle ban, as well as banning BPA 
in its entirety,55 mandatory product labelling, and strengthening chemical 
regulations.56 They lobby decision-makers, host rallies, conduct public 
information campaigns, conduct studies, and support scientists and the use 
of scientific evidence in risk evaluation.57

The following groups are registered as having lobbied decision-makers in 
person regarding BPA in Canada between 2006 and 2011: Citizens for Public 
Justice; David Suzuki Foundation; and, Environmental Defence.58 In contrast 
to the industry interest groups, environmental/health organizations were able 
to successfully mobilize mothers (who brought their children) to accompany 
them to meetings with policy-makers. Environmental Defence cites the 
involvement of mothers as particularly important for their campaigns.59

Academics and Researchers
As noted above, since the concern with BPA is tied to adverse human health 
effects, much of the problem definition and framing activity is based on 
scientific evidence for support. Academics and researchers situate themselves 
in the policy community by conducting both epidemiological and animal 
studies regarding the effects of BPA. In the case of BPA, industry and 
environmental/health interest groups also turned to academics and research 
for support for their lobbying efforts toward both problem definition and 
framing.60 Environmental/health interest groups looked to academics and 
research for support for their claims about the dangers of BPA, and industry 
groups looked for support for their claims about the safety of BPA. Academics 
and researchers became subject to both personal and professional attacks by 
the environmental/health and industry lobby groups in the BPA debate in 
both Canada and the United States.61 Their main interest lay in producing 
high quality, replicable scientific evidence demonstrating the effects of BPA. 
Kingdon notes that academics and researchers do not tend to be instrumental 
in setting governmental agendas, and thus their relative influence is low in 
terms of agenda-setting. However, politicians turn to them for “proposals 
that would be relevant to their concerns and that might constitute solutions 
to their problems”, and so their relative influence is high in proposing 
alternatives for implementation.62
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The Media
Although the media is often portrayed as powerful agenda-setters, Kingdon 
notes that both case studies and interviews indicated that its influence on 
agenda-setting is much less than other members of the policy community. 
While the public’s attention to governmental issues tracks closely to media 
coverage, the media reports what is already going on in government and 
elsewhere, rather than having an independent effect on the agenda.

Kingdon describes the influence of the media as important for: 
communicating within policy communities; magnifying movements that 
have started elsewhere, shaping the issue; and gaining the attention of 
decision-makers by affecting public opinion. Thus the media’s influence on 
agenda-setting is moderate.63

One notable aspect of the BPA issue is that social media became an important 
venue by which interest groups (primarily environmental and health) used social 
networking or social media in terms of spreading concern regarding the use of 
the chemical. Rick Smith of Environmental Defence, noted that “[u]nlike any 
issue [he has] worked on before, if you Google ‘Bisphenol A’, the vast majority of 
the bazillion hits you get are messages exchanged between individuals”.64

Public Opinion
The role of public opinion on agenda-setting is ambiguous, and can have 
both positive and negative effects: “Positive opinion may sometimes direct 
government to do something, but it more often constrains government from 
doing something”.65 Kingdon notes that it is difficult to determine in which 
direction the influence flows. He writes, “Indeed, it is likely, even with regard 
to agenda-setting, that government officials and other activists affect the 
agenda in the mass public more than the other way around.”66 Thus, in the 
case of BPA, it is possible that interest groups and politicians affected public 
opinion much more than the reverse.

 It is difficult to describe the “public interest”, despite the ubiquitous usage 
of the term. With respect to BPA and government action, however, it could 
be surmised that the public interest in Canada includes: protection from 
harmful effects of chemicals, and protection of the environment and the 
economy. It is difficult to find direct empirical evidence of public opinion 
related to BPA. One report from a poll in Oregon stated that voters supported 
a ban on bottles and sippy cups containing BPA at a rate of 75%.67 In terms 
of the Canadian public opinion, the broad concept of “the environment” 
began a meteoric rise to the top national issue of concern in fall 2006, 
and this uncharacteristic spike lasted until fall 2007, followed by another 
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bump in 2008 between March and (McColl, 2008).68 In terms of American 
public opinion, the percentage of Americans who said they worry about the 
environment “a great deal” increased between March 2005 to March 2008, 
but did not reach a previous high seen in 2001.69

Polls regarding broad issues do not always accord with more specific issues. 
This may be why Kingdon notes that elected officials believe they can sense 
the “national mood” instead of polls, and make decisions based on their sense 
of public opinion.70

Interplay of Interests in the Policy Community
In his book, “Total Lobbying”, Anthony Nownes suggests the following 
criteria apply when determining whether a lobbyist is likely to “win”:

First is how much is asked for. Public policy lobbyists are much more 
likely to get what they ask for when they do not ask for too much. 
Second is how much they do. The more they do, the more likely 
they are to win. Third is the ability to deploy good and credible 
policy-analytic information. Public policy lobbyists who have such 
information in support of their viewpoint are much more likely to 
win than lobbyists who do not. Fourth is whether they are playing 
defense rather than offense. Public policy lobbyists who are trying 
to stop something from happening have a much higher chance of 
winning than those who are trying to make something happen. 
Finally, there is the nature of the lobbyist’s organization. Public 
policy lobbyists with a broad membership or base of support that 
can be mobilized during a grassroots lobbying effort have a higher 
chance of winning than lobbyists without a large membership or 
base of support.71

If we apply these criteria to the regulation of BPA in Canada, we see that on 
most accounts, the answers either result in a “draw” between the competing 
interests, or slightly favour the industry lobby overall. For example, for the first 
criterion, industry would have an advantage: Environmental/health activists 
on both sides of the border initially generally focused their campaigns on the 
ban of BPA from infant products, and industry groups requested the status 
quo, with further research in order to reach a higher level of certainty. For the 
second criterion, the environmental/health lobby might have the advantage: 
both groups lobbied politicians and ran campaigns of varying success at 
the grassroots. In terms of the third criterion, it may be a tie: both groups 
marshalled scientific evidence and tried to find fault with the studies relied 
upon by the other side. Fourth, industry, which wants the status quo, has the 
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advantage. And fifth, if numbers matter, environment/health interest groups 
may have an advantage, since campaigns were buoyed by mothers concerned 
for the welfare of their children. If resources matter, the opposite may be true.

As such, Kingdon notes, while it is important to understand the actors, their 
roles, and relative power in the policy community, looking solely at their 
interests is unsatisfactory in devising an explanation for why a particular 
public policy issue made it onto the decision-making agenda. We have no 
information on the relative persuasiveness, or quality, of the lobbying efforts. 
Many other relevant factors, such as the existence of a minority government 
in Canada or public receptivity to the BPA concern, are not considered in the 
analysis. There is also no explanation for why, among the myriad problems 
and solutions that could be seized upon by government, BPA was taken up as 
an item worthy of “serious action” by the Conservative government. This is 
consistent with Kingdon’s assessment that:

(I)t is still difficult to assign responsibility for the emergence of 
agenda items solely to interest groups. For one thing, issues generally 
emerge to a status of serious governmental consideration from a 
complex of factors, not simply interest group pressure….Even if 
an interest group raises an issue, furthermore, it doesn’t necessarily 
control the debate once the issue is raised.72

Moreover, it does not explain the government’s choice of a ban in lieu of less 
restrictive measures of controlling BPA.

The Impact of Policy Windows73

As I have established above, the interplay between competing interests in the 
BPA policy community with respect to its regulation is not entirely sufficient 
to explain the Canadian position on BPA. In an effort to better describe 
how BPA became part of the Conservative government’s agenda and more 
authoritative approach to BPA, Kingdon’s theory on “Policy Windows” will 
now be applied, which was empirically demonstrated to be applicable the 
Canadian public policy context.74 He writes:

This model deals with the question of state and non-state 
influences on agenda-setting by focusing on the role played by 
policy entrepreneurs both inside and outside government in taking 
advantage of agenda-setting opportunities – policy windows – 
to move items onto formal government agendas. It suggests that 
the characteristics of issues (the problem stream) combined with 
the characteristics of political institutions and circumstances (the 
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politics stream) and the development of policy solutions (the policy 
stream), leading to the opening and closing of opportunities for 
agenda entrance.75

The interactions of the BPA policy community will now be analysed in light 
of the problem, politics, and policy streams.

The Problem Stream
Before 2005, the general fact that chemicals leach from consumer products 
into people and cause endocrine-disrupting activity was not considered 
a “problem”, because very little was known about this phenomenon. The 
interest group Environmental Defence (one of the “policy entrepreneurs” in 
the discussion around BPA) seized upon this issue as the focus of its “Toxic 
Nation” campaign, which was designed to test the blood of Canadians for 
130 chemicals found in household products, including phthalates (found in 
vinyl children’s toys) and flame retardants.76 BPA was not included in the first 
round of testing for Toxic Nation, but was added after studies suggested that 
it could have harmful effects on the development of fetuses and infants.

The discovery of this general “condition” was not, by itself, sufficient to 
elevate exposure to household chemicals to be considered a “problem”. Writes 
Rick Smith, director of Environmental Defence,

Another insight that came to us through Toxic Nation is that once 
people realize they’re immersed in pollution, it’s a fine line between 
motivating them to action and having them lapse into a kind of 
pollution nihilism. “If it’s all around us, there’s not much I can do, 
is there?77

Compounding the difficulty for Environmental Defence to turn broad 
chemical exposure into a “problem” was the lack of scientific agreement 
regarding its effect on human health, making translating the data from 
“statements of conditions” to “statements of policy problems” a challenge. 
The best answer environmental/health groups could give to whether chemical 
exposure had a negative effect in 2006 was “probably”. This insight is 
consistent with Kingdon’s analysis, which provides that,

Problems are not self-evident by the indicators. They need a little 
push to get the attention of people in and around government. 
That push is sometimes provided by a focusing event like a crisis 
or disaster that comes along to call attention to the problem, a 
powerful symbol that catches on, or the personal experience of a 
policy maker.78
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In the case of BPA, focusing events (both personal experiences and powerful 
symbols) began elevating the issue from “condition” to “problem” for policy-
makers. In terms of personal experiences, a number of elected politicians 
(including Health Minister Tony Clement and Environment Minister 
Rona Ambrose) underwent chemical testing that showed they had levels of 
chemicals that could negatively affect health.79

After politicians were personally “primed” with information regarding their 
own personal chemical exposure, and after the government’s Chemicals 
Management Plan was underway, in 2007 environmental/health groups 
shifted tactics: they decided to concentrate only on BPA instead of all 
household chemicals as a focus for their lobbying and public information 
campaigns.80 Environmental/health groups aided this transition by choosing 
a baby bottle as the symbol of the BPA campaign. They also reclassified the 
category of the issue from one of “human health” to one of “infant and 
children’s health”, making the baby bottle symbol particularly powerful 
and pervasive. Kingdon writes that symbols have important focusing effects 
because they “capture in a nutshell some sort of reality that people already 
sense in a vaguer, more diffuse way”.81 After a rally and meeting with mothers, 
Ontario Premier Dalton McGuinty committed to take action on BPA. Asked 
why, he stated, “I’ve always had this sinking feeling that we haven’t really fully 
explored the potential downsides associated with using these new materials 
and chemicals in consumer products,” and that he and his wife were trying to 
use glass and less plastic at home. He added,

Looking into the eyes of those moms while they were holding their 
kids and thinking about the hopes that I have as a parent for my own 
children brought home to me in a very basic way the responsibility 
to err on the side of safety.82

Feedback politicians received from members of the general public served to 
further designate BPA as a “problem”. Writes Smith,

The power of moms clearly had an impact on the Canadian 
Conservatives. The very first thing that Conservative Environment 
Minister John Baird mentioned when I asked him why his 
government had moved against BPA was this: “I had two mothers 
come up to me sometime last year in a grocery store to raise this issue 
with me. You can see that while you have large issues like climate 
change, like smog, this is an in-your-face, frontline environmental 
concern for Canadian families”.83
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Industry groups also had, and continue to have, an important interest in 
ensuring that the issue did not move from condition to problem. In order to 
do so, they employed various methods, including funding political candidates 
who were sympathetic to anti-regulatory efforts, using public relations and 
campaigns to sway public opinion, funding research that led to favourable 
scientific outcomes and manufacturing doubt by criticizing and challenging 
the validity of the peer-reviewed research on chemical substances as well as 
the scientists who conduct the research.84

The Politics Stream
Canada entered into a series of minority governments when the Martin 
Liberals won the 2004 election. A change in administration occurred in the 
2006 election when the Harper Conservatives won a plurality of seats. In 
Canada, a situation of minority government meant that the Conservatives had 
a tenuous grip on power and the political situation was inherently unstable. 
Opposition parties, including the Green Party, Liberals, and New Democrats, 
placed great emphasis on the environment in their platforms. In fact, the 
Liberals fought the 2008 election with the “Green Shift” at the centre of their 
election platform.85 At the same time, Canadians ranked “the environment” as 
the number one political issue; much of the public mood and debate centred 
on climate change and Canada meeting its targets on the Kyoto Protocol, 
which was signed by a Liberal government. The Harper Conservatives were 
on the record as anti-Kyoto because Canada’s targets were not reachable, so 
a change in government brought a major change in environmental policy.86 
With elections always a threat, and the environment listed at the top of 
issues that matter to Canadians, an initiative demonstrating action on the 
environment file was a beneficial opportunity for the Conservatives that 
would allow them to appear as though they were “in touch” with the wishes 
of the electorate. Moreover, the health and environmental effect of chemicals 
in household products was complimentary to the Conservatives’ focus on the 
family in election platforms and rhetoric.87

Kingdon writes that politicians believe that they can sense the “national 
mood” from e-mails, town meetings, visits from constituents, and what they 
hear from other politicians. By 2006, Canadian politicians sensed that the 
national mood was one of concern regarding the unknown chemicals in 
everyday use in the home. The combination of a new party in government, 
the constant threat of elections, the shift in “national mood” regarding the 
environment as Canadians’ number-one issue,88 and public concern regarding 
chemicals in the home influenced the outcome on BPA as an item on the 
Conservatives’ agenda. Kingdon writes that the combination of mood and 
elections is “particularly powerful”:
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The combination of national mood and elections is a more potent 
agenda setter than organized interests. Interest groups are often able 
to block consideration of proposals they do not prefer, or to adapt to 
an item already high on a governmental agenda by adding elements 
a bit more to their liking. …And when organized interests come 
into conflict with the combination of national mood and elected 
politicians, the latter combination is likely to prevail, at least as far 
as setting an agenda is concerned.89

Thus, because elections coincided with a major shift in “national mood” 
regarding both the environment and BPA, there was much less room in 
Canada for industry interest groups to have influence on both the agenda 
and the implementation. Kingdon writes that most of the time, “a balance of 
organized forces mitigates against any change at all. Important interests with 
the requisite resources are often able to block not only the passage of proposals 
inimical to their preferences but even serious consideration”.90 However, 
because of the prevailing confluence of the problem and the political streams, 
there was little opportunity for industry lobbyists to stall either the agenda 
item or the implementation process. As Kingdon writes,

Once the item is on the agenda, the organized forces enter the picture, 
trying as best they can to bend the outcomes to their advantage, 
either by affecting the final compromises over the alternatives to 
be considered or, in some cases, by defeating proposals altogether.91

Industry would eventually be successful in obtaining less restrictive regulatory 
measures for controlling BPA in industrial effluent through consultation 
regarding proposed regulations92 despite the fact that the bottle ban and the 
“toxic” designation remained.

The Policy Stream
The policy stream is characterized by a set of proposals that may be used to 
respond to a given problem. This stream is dominated by the work of specialists, 
including academics, researchers, bureaucrats, and interest group analysts. 
Kingdon writes that proposals in the policy stream are evaluated in terms of 
criteria that include: technical feasibility, congruence with community values, 
the anticipation of future constraints, public acceptability, and politicians’ 
receptivity.93 Kingdon also notes that the chances of a problem rising to the 
agenda are higher if the idea has been proposed before and garnered support 
from the policy community, and if a solution is attached.94

This may explain the relative success of the environmental/health groups’ 
focus on BPA in lieu of all chemicals in the home, and framing the issue as 
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a problem for infants and young children. This made applicable solutions 
narrower in scope and more palatable to decision-makers and the wider 
community. Moreover, while there is yet no feasible substitute for BPA in can 
linings; there were substitutes for baby bottle ingredients.

The Joining of Streams: The Policy Window
Kingdon writes that the policy window is characterized by a short-term 
joining of the problem, politics, and policy streams to make it “the right time 
for policy change”.95 In Canada, a policy window opened between 2006 and 
2008 where the larger issue of potentially harmful effects of chemicals found 
in everyday household products became a “problem”. The issue of BPA, in 
particular, became particularly salient during this time because of the efforts 
of environmental/health group policy entrepreneurs like Environmental 
Defence, which developed its ideas around the unknown and potentially 
harmful effects of BPA on children, “primed” or “softened” policy-makers 
and the general public through information campaigns and the use of 
effective symbols, and prompted the kinds of feedback to governments that 
move problems onto the agenda. Traditional media, and more notably social 
media, magnified these concerns and shaped public opinion.

The “problem” stream merged with the “political” stream in 2006 with the 
emergence of the new Harper government, which made changes in policy 
more likely. Environmental/health interest groups lobbied policy-makers 
intensely on this issue at this time.96 A minority government meant that parties 
had to be perpetually ready to go to the polls with platforms that resonated 
with Canadians. At the same time, through 2007, “the environment” was the 
number one issue for Canadians. While this was typically understood as the 
issues of climate change and how to meet targets under the Kyoto Protocol, 
the Conservatives were not sympathetic to these policy objectives and instead 
sought an environmental pillar for their platform that aligned with their 
focus on families. This made the unknown but potentially harmful effects of 
household chemicals ideal for adoption.97

Because of the change in “national mood” toward protecting infants and 
children from chemicals and BPA in particular, and the ever-present threat of 
elections, there was less room for organized interests in the chemical lobby to 
block or impede alternatives like the baby bottle ban in policy decisions. At 
the same time, actors in the “policy stream”, notably scientific researchers and 
academics, were publishing animal studies that pointed to harmful effects 
of BPA in low doses on fetal and young mice, and epidemiological studies 
pointed to connections between BPA levels and behavioural disorders in 
children. Once the problem became decisively framed in an emotional and 
ethical manner, “protecting infants and children from the effects of BPA”, 
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the precautionary approach became most attractive alternatives to decision-
makers, involving more authoritative policy instruments. For example, in 
response to a comment in consultations that retailers were already pulling 
BPA-containing bottles and sippy cups off store shelves so a ban would be 
useless, Environment Canada responded that the only way to ensure that 
baby bottles and sippy cups did not contain BPA was through a ban.98

Due to the power of the convergence of “national mood” and elections, there 
was little room for the industry lobby to first impede the shift of BPA from a 
“condition” to a “problem”, and to constrain alternatives once BPA emerged 
on the policy-makers’ agenda. Industry lobbyists tried to do so mainly by 
framing the issue solely as a science-based question, and repeating that since 
BPA is safe, no “problem” exists. Once BPA emerged on the agenda, the 
chemical industry attempted to frame the issue as how to achieve certainty 
regarding the effects of BPA, and how to minimize its use. They couched 
their messages in scientific terms, and sought scientific symbols and the 
perfect, pregnant spokesperson to deliver the message of safety. But this was 
not sufficient to prevent the opening of the “policy window”. Even though 
the scientific evidence of the effects of BPA are still in doubt (partly because 
the industry spent a great deal of its efforts creating doubt regarding studies 
showing negative effects), the alternatives in the policy stream that were the 
most salient for decision-makers were more authoritative in nature.

Conclusion:
In an increasingly interconnected and globalized marketplace, convergence 
may often be expected in terms of public policy decision-making based on 
scientific evidence. With Canada’s divergent position on BPA, however, we 
see that there are instances where this does not occur. The case of BPA may 
provide valuable insights into factors influencing Canadian regulators’ choice 
of policy instruments, and the crucial impact of differing policy windows on 
both agenda-setting and the means of implementation. Understanding these 
differences is useful when examining why policy-makers came to differing 
conclusions regarding the need and method by which substances will be 
regulated, despite the meaningful implications of diverging from commonly-
held standards.

One obvious consequence of this divergence in product specifications is that 
manufacturers’ bottles and sippy cups had to meet different specifications 
for Canada as compared to the United States and other nations where there 
was no ban, even though Canada is a much smaller market. The impact 
of this consequence on the North American market is negligible, however, 
since manufacturers and retailers voluntarily limited or stopped using BPA 



Volume VII – Fall 201264

altogether in these applications, and since 11 states along with the federal 
government have now implemented their own bottle bans.99

Another question regarding this divergence is whether Canada and its 
international counterparts will continue to go their separate ways on 
BPA regulation. In many ways, such as supporting research into BPA-free 
alternatives for can linings and funding studies into the health effects of 
BPA on fetuses and young children, the policy instruments employed by 
governments will continue to resemble one another. As time passes, evidence 
thus far indicates that some countries – including those in the European 
Union, Turkey, and the United States – are slowly merging toward Canada’s 
position on the bottle ban, and thus it appears likely that convergence may 
eventually be the result. Perhaps the use of authoritative instruments may 
give “policy entrepreneurs” in other countries further basis for their argument 
that their own governments should take similar actions when policy windows 
open. In any event, it will be too politically unpopular for those countries 
who have implemented bans to rescind them unless there is demonstrable 
scientific evidence that BPA is perfectly safe.

On a broader scale, Environment Canada and Health Canada are assessing 
the risk profiles of about 4,000 chemicals regularly employed in domestic 
settings under the Chemicals Management Program.100 As for the question 
of Canada’s handling of other household chemicals, regulators will generally 
reach for voluntary policy instruments when a precautionary approach is 
desired, reflecting the fact that circumstances have changed (including the 
election of a majority government) and the policy window is no longer 
open. Canada went further in the case of BPA because of a short-lived policy 
window that environmental and health policy entrepreneurs were successfully 
able to use to achieve the use of a more authoritative instrument than would 
otherwise be likely.

Regionally, the “Smart Regulation” report in Canada recommended having 
regulations that are consistent between jurisdictions like the United States 
and United Kingdom, and for Canada to rely on testing and regulatory 
decision-making precedent in those jurisdictions.101 The discrepancy on 
BPA policy seemed to run counter to these objectives. But did this change 
the government’s adherence to these principles? In most cases, including 
pharmaceuticals regulation, it did not. The Smart Regulation approach is still 
relevant, even in areas of controversy. Divergence will likely continue to be 
the exception rather than the norm.102
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Two interesting aspects of the BPA case are worthy of further examination. 
One is the role of social media or social networking in mobilizing mothers 
in response to concerns about BPA. Another is how well-organized interest 
groups (such as the American Chemistry Council and individual companies 
based in the United States) attempt to affect regulatory decisions made in 
other countries.
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Mitigating Short-Lived Climate Forcers in Canada: 
Black Spot or Golden Opportunity?
By: Stephanie Coady

Introduction
In recent decades,1 consensus has grown internationally in scientific communities 
about the veracity of anthropogenic climate change and the need for immediate 
action to mitigate its effects. The environment has also gained salience in the 
public eye, placing pressure on governments to respond to environmental 
concerns. To this end, science and policy communities have examined a 
wide range of methods to curb emissions of carbon dioxide (CO2) and other 
major greenhouse gases (GHG). Mechanisms include carbon taxes, cap-and-
trade systems, binding targets, and pledge-and-report agreements. Despite 
considerable innovation, expenditure on such initiatives is often perceived to be 
at odds with other social priorities such as economic growth and health care, or 
political priorities like re-election. While science, economics and social theory 
have been employed to support differing approaches for addressing climate 
change, these priorities often prevail in determining the policy course of the 
day, to the detriment of climate change mitigation. As a result, those interested 
in driving a climate agenda must do so with an awareness of these social and 
political realities.

A relatively new body of climate literature has emerged in recent years that 
is shifting the focus away from CO2, toward emissions known as short-lived 
climate forcers (SLCFs). This scientific literature suggests that reducing these 
gas and aerosol emissions may present important opportunities for avoiding 
near-term climate tipping points independent of CO2 mitigation. Although 
the science on SLCFs is still being debated, SLCFs offer considerable potential 
for Canada’s climate approach because a strong social and political case can 
be built for action on these emissions. The nature of these emissions are such 
that SLCF reduction initiatives fit neatly with the current social governmental 
priorities and the realities of the Canadian political context. This is significant 
considering the political and economic factors motivating the present climate 
change policy, which lacks concerted action for curbing CO2 emissions. 
Pushing for initiatives on SLCFs may thus be the only course of action on 
climate change that could gain federal traction in the near future.

This paper will begin by introducing the science and primary debates 
surrounding SLCFs. The following section will examine the ways in which 
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SLCFs impacts and mitigation measures align with the governmental priorities 
to bolster the economy and exert sovereignty in the North, along with the 
political realities of a short-term cyclical electoral system. The paper will argue 
that these conditions provide an opportunity for the government to adopt 
SLCF mitigation. In doing so, the Canadian government could potentially 
contribute to climate change mitigation in the short term, despite a lack of 
political will for taking action on CO2 emissions.

The Science
Although a relatively young field of study, SLCFs have gained considerable 
attention in recent years with major international and national science and 
policy bodies. The second component of the SLCF term, “climate forcer,” is 
a descriptor that refers to agents (such as gases or fine particle matter) with a 
‘radiative forcing’ value, measured in watts per square metre (W m-2).2 Working 
Group I for the Fourth Assessment Report of the IPCC defines ‘radiative 
forcing’ as “a measure of the influence that a factor has in altering the balance 
of incoming and outgoing energy in the Earth-atmosphere system,” whereby 
“positive forcing tends to warm the surface while negative forcing tends to 
cool it.”3 Climate forcers are thus agents that have an impact on the climate 
by having either a cooling or warming effect on the Earth’s atmosphere. CO2, 
recognized as the strongest climate forcer, has a radiative forcing value of 
approximately 1.66 W m-2.45 

The other component of the SLCF term, “short-lived,” refers to the atmospheric 
lifetime of the emission agent in question. Compared to CO2, which has an 
atmospheric lifetime upward of 100 years, SLCFs are short-lived. An agent’s 
lifetime can roughly be understood as the amount of time it takes for the agent 
to leave the atmosphere and to no longer exert a forcing effect.6 As such, short-
lived climate forcers are emissions that have a radiative forcing value, generally 
positive, and that have a very short lifetime relative to that of CO2. 

SLCF generally refers to black carbon and tropospheric ozone as described 
further below. However, there is some inconsistency across the literature 
regarding which agents should be listed under the term. Hydrocarbons, and 
methane in particular, are sometimes included under the SLCF umbrella, 
but not universally. Methane has an estimated radiative forcing value of 
approximately 0.48 W m2 and an atmospheric lifetime of approximately 10 
years. It is more often treated as a long-term GHG, or sometimes as both. For 
the purposes of this paper, SLCFs will refer to tropospheric ozone and black 
carbon. As methane is a precursor to tropospheric ozone, methane emission 
mitigation will also be indirectly addressed under discussions of tropospheric 
ozone. The next section will provide a brief profile of ozone and black carbon.
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Tropospheric Ozone
Tropospheric ozone has been discussed in the scientific literature for several 
decades and, compared to black carbon, is relatively well understood. Ozone is 
a blue gas with an atmospheric lifetime ranging from days to weeks in summer 
months and weeks to months during the winter.7 Ozone has two categorizations: 
stratospheric and tropospheric. In the stratosphere, ozone is widely recognized 
as a protective layer against ultraviolet (UV) radiation, while at ground level, 
the troposphere, it is an air pollutant and a primary contributor to smog. 

The radiative forcing of ozone is dependent on the type of ozone being discussed. 
In the stratosphere, ozone gas is beneficial, as it protects the earth’s surface from 
harmful UV radiation,8 and is generally understood to have a low to negligible 
radiative force (~-0.05 W m-2 ).9 By contrast, at the tropospheric level, ozone’s 
radiative force is most likely positive (~0.35 W m-2).10 This makes ozone the 
third strongest contributor to climate change after CO2 and methane,11 and a 
largely uncontested warming agent.

In addition to its climate warming properties, tropospheric ozone poses a 
significant hazard to human health, especially to urban populations. Damaging 
to both plant and human biological tissues and cells,12 prolonged exposure has 
been connected with respiratory conditions such as asthma, chronic respiratory 
diseases such as bronchitis, and the exacerbation of cardiovascular conditions.13 
One study published by the Proceedings of the National Academy of Sciences 
estimated that 1,110 premature deaths could be prevented by 2030 if global 
reductions of tropospheric ozone are undertaken.14 

Ozone is not directly emitted from any source, but instead results from a 
reaction between light and ozone-precursors, which include nitrogen oxides 
(NOx), carbon monoxide (CO), volatile organic compounds (VOCs), and 
hydrocarbons such as methane gas.15 The first three emissions are outputs of 
incomplete biomass and fossil fuel combustion.16 Although on a global scale 
they have many sources, in North America they derive primarily from the 
transportation sector with stationary combustion processes as a secondary 
significant source.17 Methane, while also an output of combustion processes,18 
results from the decomposition of organic material or emissions of natural gas, 
and has sources ranging from landfills and natural gas systems to coal mines 
and agriculture, among others.19
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Black Carbon
A much more recent arrival on the climate change science front, black carbon is 
characterized by considerably less consensus compared to tropospheric ozone, 
both in how it is defined and in its actual climate impact. Black carbon clearly 
fills the “short-lived” component of the SLCF category. With an atmospheric 
lifetime ranging from days to weeks, black carbon is the shortest-lived SLCF. 
As a result, it does not mix globally and instead has a highly localized impact. 
Black carbon is generally understood to be a dark carbonaceous aerosol that 
results from the incomplete combustion of fossil fuels, wood, and other 
biomass.20 It is recognized as the particulate matter that gives soot its black 
colour,21 but because black carbon is determined optically by its absorption of 
solar radiation, it is often interchanged synonymously with ‘elemental carbon,’ 
‘graphitic carbon,’ or ‘soot’ (of which it is only a component). Currently, there 
is a debate in the literature about the errors of equating the various terms, 
through which members of the scientific community have called for the 
standardization of a definition.22 

Assessments of the radiative forcing value of black carbon vary significantly. 
Early studies in the 1990s estimated an almost negligible forcing value for black 
carbon,23 while more recent studies have generally shown a positive value.24 
The IPCC estimates approximately 0.20 W m-2 direct radiative forcing value 
for black carbon, with a possible additional of around 0.10 W m-2 for indirect 
effect on surface albedo when landing on snow.25 

One reason for the difficulty in determining a more consistent value for black 
carbon is that its effect is partially dependent on the surface underneath. 
Particles in the atmosphere over highly reflective surfaces such as clouds or 
snow will have a stronger radiative forcing than those over dark surfaces such 
as oceans or land mass.26 It has even been suggested by the Arctic Monitoring 
and Assessment Programme that if the surface below is darker than the black 
carbon particles, black carbon may actually exert a negative forcing.27 The 
lifetime of black carbon may also be extended to months if it is deposited on 
ice or snow, as it will continue to exert a force by reducing the albedo effect 
of these surfaces.28 This property of black carbon has particular implications 
for areas such as the Arctic, where it is widely understood to exacerbate snow 
and ice melt.29 This reduction in the albedo of snow and ice may also lead to a 
multiplier effect, whereby the melting of ice cover reveals the darker land or sea 
surfaces underneath, which in turn absorb more heat.30 

Further complicating this picture is the fact that black carbon is always co-
emitted with other particulate and gaseous outputs from combustion, including 
organic carbon, sulfates, nitrates, volatile organic compounds (VOCs), and 
carbon monoxide among others. Many aerosols are light-coloured and scatter 
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solar radiation by reflection. As a result, the net-effect of aerosols as a category 
is generally calculated to be negative, exerting a cooling force.31 The proportion 
of black carbon to non-black carbon particles in emissions is dependent on 
both the biomass source and the type of combustion, and may vary even 
across similar technologies.32 Therefore, black carbon from different sources 
may not have the same impact on the climate, depending on the overall 
combination of warming and cooling agents in the emission.33 The difficulty of 
pinpointing the radiative forcing value of black carbon has raised concerns that 
initiatives targeting SLCFs may simultaneously remove cooling agents from the 
atmosphere, negating the climate benefits of action or even resulting in a net 
warming effect.34 

Like tropospheric ozone, small particulate matter is associated with considerable 
health risk to human populations. Although the health impacts of black carbon 
itself are difficult to attribute, particle matter as a category can cause respiratory 
problems and exacerbate conditions like asthma.35 Particulate matter has also 
been connected with increased hospitalization and premature mortality due to 
cardiac and respiratory problems.36

As a product of incomplete combustion of biomass, there are many sources 
of black carbon and its co-emitted particles. At the global level, they include 
diesel engines and fuel; the use of wood and other biofuel in domestic 
cooking and heating; traditional forms of industry, such as brick kilns; and 
energy production.37 In the Canadian context, the majority of industries and 
energy production methods use high-efficiency combustion technologies such 
as pulverized coal and scrubbers, making these sectors comparatively low 
contributors of black carbon.38 Similarly, the prevalent use of electricity and 
natural gas in North America mean that residential biofuel burning is not a 
predominant emission source.39 Rather, as with tropospheric ozone, the primary 
sources for black carbon are the transportation sector, largely due to on- and 
off-road diesel vehicles40 and diesel-fueled ocean vessels; planned burning for 
agriculture; and open biomass burning, such as forest fires.41

Mitigation Strategies and Potential
The multitude of sources of ozone precursors and black carbon mean that 
there are numerous opportunities for their reduction, many of which overlap 
and differ by region. On a global scale, pivotal mitigation strategies for SLCFs 
include improving residential cooking and heating practices, such as replacing 
coal with coal briquettes in stoves; and improving industry through the 
replacement of traditional brick kilns and coke ovens with modern vertical 
shaft kilns and recovery ovens.42 Mitigating open biomass burning emissions 
in many countries requires more stringent regulations for agricultural burning, 
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as well as the development of community fire management programs to reduce 
unintentional fires.43 The emissions balance from open biomass burning is 
heavily dependent on a number of qualities, such as moisture content, type of 
wood,44 as well as agricultural burning practices particular to a given region, 
with the result that mitigation strategies will likely need to be varied and 
narrowly targeted.45 Agricultural, mining, and oil and gas flaring practices 
could all also be improved to better manage methane emissions.46

In North America, the transportation industry has been identified as the 
key source of both tropospheric ozone precursors and black carbon. Thus, 
mitigation strategies in Canada and the United States centre on the regulation 
of diesel emissions through the development and use of high-efficiency diesel 
particulate filters and ultra-low sulfur diesel (ULSD) fuel.47 Many regulations 
have already been put in place to improve air quality, particularly in the United 
States. In fact, a 2004 emissions study found that only about 5% of North 
American vehicles were “super emitters.”48 However, further mitigation is 
possible and will require more rigorous regulations, including the retrofitting 
of older diesel vehicles, and the development of diesel particulate filters and 
ULSD infrastructure for the marine sector.49 

Due to the atmospheric longevity of CO2 and the amount that is already in 
circulation, even if carbon emission mitigation measures are implemented 
immediately, it is unlikely that they will be sufficient to keep global warming 
below 2°C or prevent extensive Arctic melt.50 By contrast, an abatement of 
SLCF emissions could manifest results in days to months, as they have a 
much shorter atmospheric lifespan.51 Furthermore, much of the necessary 
technology for SLCF mitigation in North America already exists, or is under 
development.52 These characteristics suggest that action on SLCFs may be a 
necessary component in efforts to keep global warming below the 2°C target. 
It should be emphasized that SLCFs abatement is likely to effectively curb 
warming trends only in the near-term, until approximately 2070.53 There is 
also considerable evidence suggesting that action on SLCFs without immediate 
and aggressive long-term strategies for CO2 abatement will not be sufficient to 
prevent further global warming.54 Nonetheless, there are arguments to be made 
for supporting action on SLCFs as a complement to CO2 mitigation initiatives, 
as this paper will show. More importantly, in the absence of political will for 
CO2 mitigation in the present economic context, SLCF mitigation is the 
only environmental cause likely to gain traction at a federal level in Canada’s 
foreseeable future. It is to these arguments that we now turn our attention.
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Motivations for Short-Lived Climate Forcer Mitigation
There are several key reasons why pursuing SLCF mitigation strategies makes 
sense for Canada. Firstly, the emission sources and the nature of the impact 
of SLCFs align with two of the current government’s key priorities: bolstering 
the economy and strengthening Canadian sovereignty in the Arctic. Secondly, 
the health impacts of SLCFs make reduction initiatives easy for politicians to 
promote amongst the electorate. Finally, the short lifecycle of SLCF emission 
provides motivation for initiative from politicians vying for their jobs in a four-
year electoral cycle.

The Economy 
The 2011 Speech from the Throne states: “Jobs and growth will remain our 
Government’s top priority,”55 clearly articulating the strong emphasis the 
government places on its role in supporting and maintaining the economy, 
especially in the midst of a global recession. SLCF emissions mitigation aligns 
with this political priority in two ways: first, because it does not necessitate 
action that could disrupt production in the energy sector; and second, because 
Canada’s closest major trade partner is already taking action in this area. 

At the cornerstone of the government’s economic strategy is Canada’s energy 
sector, which is a result of being situated on the third largest proven deposit of 
crude oil in the world and housing a wealth of natural gas resources.56 A report 
produced by National Resources Canada (NRCan) in May 2011 stated that 
petroleum companies account for 5% of the GDP and that petroleum makes 
up 21% of Canada’s total exports. As a result, the oil and gas industry paid 
some $26 billion in taxes in 2008.57 Furthermore, the report argues that the 
revenues brought in by the energy sector benefit Canadians across the country 
via creation of employment, ownership in shares of companies, Registered 
Retirement Savings Plans and mutual funds,58 equalization payments to 
provinces, and increased demand for equipment and services.59 While some 
of these claims have been challenged,60 the government endorses this sector 
both financially and politically, as evidenced by significant annual government 
subsidies to oil production.61 Internationally, the federal government has also 
actively endorsed and promoted the proposed Keystone XL pipeline from 
Canada to the U.S.62 When the project was sidelined by the United States 
administration in November of 2011, the Canadian government expressed its 
determination to pursue oil trade options with Asia, and to participate in free-
trade discussions with Pacific Rim countries as a way to ensure Canada has access 
to secure energy export markets.63 On top of this, government departments like 
NRCan have issued brochures and publications for audiences, both within and 
outside Canada’s borders, detailing the professed benefits of the industry and 
the importance of Canadian oil for American energy security.64
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The energy sector is recognized as the primary source of GHG emissions in 
Canada, accounting for 82% of total emissions.65 Of the total energy sector 
GHGs, CO2 comprises 79% and methane 13%, making the energy sector 
a major contributor to CO2 and methane emissions.66 Yet in this period 
of fiscal uncertainty, calls at a national and an international level to reduce 
GHG emissions from the sector, particularly from oil production,67 have 
been sidelined due to concern that abatement efforts would have a negative 
impact on Canadian jobs and would put Canada at a trade disadvantage in the 
absence of carbon policies in other international jurisdictions.68 It is here that 
SLCFs enter the picture, as the transportation industry is the primary source 
of black carbon and tropospheric ozone precursors in Canada, not the energy 
industry. As an alternative to tackling CO2 emissions in the energy sector, the 
government has adopted a “sector-by-sector” approach to climate change, with 
a considerable focus on the transportation industry.69 

This approach has been bolstered by the policies of the United States, Canada’s 
neighbour and major trading partner. The United States has implemented 
significant regulations in the transportation sector through the Environmental 
Protection Act (EPA) aimed at reducing GHG emissions, particle matter, and 
ozone precursors such as methane gas and nitrogen oxides.70 The involvement 
of the United States in such regulations is important, as the Canadian 
government’s approach reflects the belief that adopting regulations and targets 
to reduce GHG emissions would make Canada less competitive in a global 
economy.71 This concern has led the Canadian federal government to align the 
Canadian Environmental Protection Act (CEPA) with the vehicle manufacturing 
regulations set out in the United States’ EPA. As Environment Minister Peter 
Kent has pointed out, harmonization with American policy trends in the 
transportation portfolio “is grounded in the practicality that, in areas such as 
transportation, we drive the same cars and trucks as the United States.”72 

The United States’ transportation regulations do not currently include measures 
for black carbon, as the EPA states that it is “premature” for inclusion due to 
the remaining uncertainties in the scientific community.73 Nonetheless, SLCFs 
have entered the political dialogue in the United States. This is evidenced by the 
discussion of black carbon in the EPA as well as by two black carbon bills that 
were introduced to Senate and the House of Representatives in 2009, although 
neither was passed into law.74 The 2010 Department of the Interior, Environment 
and Related Agencies Appropriations Act also included a point requiring that the 
EPA provide a report to Congress on black carbon and its climate impacts, a 
draft of which was completed in 2011.75 Given this activity on black carbon, 
it seems likely that stipulations relating to SLCFs will be included in future 
United States regulations as scientific consensus builds. 
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These economic and trade realities create a workable fit between SLCF 
mitigation strategies and the government’s prioritization of economic growth. 
The government can take action on climate change by building on existing policy 
frameworks like CEPA to include SLCFs in regulations in the transportation 
industry, such as particle filters for older diesel engine vehicles, without 
impinging on oil and gas in the near term, or appearing to lag behind the United 
States in adopting initiatives in this emerging science and policy field.

The Arctic
In 2007, Arctic sea ice shrank to its smallest area ever recorded, resulting in the 
first known opening of the Northwest Passage.76 Melting ice cover is opening 
access to previously inaccessible oil and other natural resources in the North, 
and has sparked sovereignty debates amongst Arctic nations, including Canada. 
The 2009 document, Canada’s Northern Strategy: Our North, Our Heritage, Our 
Future, begins by stating that growing interest in the North “underscores the 
importance of Canada to exert effective leadership both at home and abroad in 
order to promote a prosperous and stable region responsive to Canadian interests 
and values.”77 This interest was further reflected in the 2011 Speech from the 
Throne, in which the government identified the Arctic as the “cornerstone of 
its agenda.”78 The government has made efforts to increase its presence in the 
North militarily, in negotiations with other Arctic nations, as well as through 
environmental and social stewardship.79 

SLCF mitigation on the part of the Canadian government can be interpreted 
as a manifestation of this push for a greater northern presence. As mentioned 
above, black carbon is thought to have a magnified impact in the Arctic 
region. Warming in the region is contributing to rising sea levels and the 
destabilization of permafrost, upon which much of northern infrastructure, 
including pipelines and roads to natural resources, is built. Although there 
is an apparent contradiction between Canada’s interest in resources available 
due to Arctic melt, mitigation efforts are a visible way of demonstrating 
sovereignty through investment in the protection of the land and the 
northern inhabitants. Many countries have an active interest in the resources 
and protection of the Arctic, and to ignore action on climate change in the 
region would represent a failure to demonstrate sound stewardship, therefore 
undermining claims to sovereignty. In this context, it is a strategic move for 
Canada to participate actively in studies issued by the Arctic Council, which 
it is already doing, and to place greater emphasis on regulating marine vessels 
as well as older model heavy-duty vehicles that are still used in northern 
natural resource industries.
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The Political Realities
In addition to aligning with the political and economic agenda of the federal 
government, SLCFs have the potential to fit with the realities of the political 
system, both in terms of public opinion, and the challenges of the electoral cycle. 

Although climate change has reached a fairly high level of public salience and 
a certain degree of integration into Canadian values,80 public concern for 
the environment is fickle. The incremental nature of climate change means 
that there is no “inflection point where the distant crisis suddenly becomes 
immediate.”81 This is especially the case in Canada, where we have not yet 
experienced major threats to our livelihoods from rising sea levels, and other 
climate change-linked pressures. Despite general public support for addressing 
the issue, the lack of a crisis point makes it politically difficult to prioritize 
the environment when there are so many more visible and pressing problems, 
particularly during an economic recession. Commitment of resources to 
CO2 mitigation initiatives, deemed to be damaging to the country’s strongest 
industry, do not gain overwhelming popularity with key demographics in the 
electorate, even though international and domestic demands for climate change 
mitigation continue. 

By contrast, health care is consistently rated highly on public opinion polls,82 
and is strongly linked to public interest in environmental protection as 
“concern for the environment has its essential origins in both the experienced 
effects and scientifically established diagnoses of threats to human health, safety 
and well-being,”83 Accordingly, air quality in cities has been a major concern 
in the past decade, as the population increasingly become redistributed to 
major city centres. In 2000, public concern motivated the adoption of the 
Canada-wide Standards for Particulate Matter and Ozone by the Canadian 
Council of Ministers of the Environment (except Quebec). In 2006, it led 
to the implementation of the Clean Air Act, and subsequent amendments to 
CEPA as discussed above, by the federal government. Both initiatives targeted 
smog through promised emissions reductions of particle matter and ozone 
from industry, transportation, and consumer products.84 Measures have been 
underway for a decade, linked to regulations in the transportation industry, 
but opportunities exist for the extension of transportation regulations to older 
model and heavier duty vehicles, and the inclusion of specific regulations 
targeting black carbon. The addition of explicit measures for SLCFs to existing 
smog initiatives may be an opportunity for the government to piggyback 
climate policy on a more politically constant issue, and receive credit for acting 
on both. 

Lastly, SLCFs correspond well with the 4-year political cycle due to their short 
lifetime in the atmosphere. One challenge of global warming policy is that it 
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“demands that governments impose costs on the current electorate while the 
compensating benefits will not accrue for generations to come.”85 The cyclical 
nature of interest in the environment means that even if long-term strategies 
are supported by voters at the time of implementation, unforeseen crises like 
an economic downturn may sour this support by election time.86 The short 
collective memory of the electorate, and the 4-year office term also mean that 
positive results will be attributed to the government of the day, which may not 
even be the same party that implemented the measures.87 These considerations 
provide significant disincentives for politicians to push for long-term strategies 
on climate change. Efforts to limit SLCFs, on the other hand, offer the promise 
of very fast returns in visible health and air quality benefits, and in global 
warming deceleration. This makes action against black carbon and ozone much 
more politically appetizing than action against CO2.

What Canada is Doing
Although a strong consensus has not yet been reached in the scientific 
community on many aspects of SLCFs, the Government of Canada has recently 
demonstrated an interest in SLCFs on both an international and domestic level. 

On the international scale, Canada contributed to reports on SLCFs by The UN 
Economic Commission for Europe’s Long-Range Transboundary Air Pollution 
(LRTAP) and the Arctic Council, published in 2010 and 2011 respectively. 
The government has also been in dialogue on the subject with the governments 
of Mexico and the United States through the Commission for Environmental 
Cooperation. This involvement was highlighted by Environment Minister Kent 
in a speech to the Senate Standing Committee on Energy, the Environment and 
Natural Resources on October 4th, 2011,88 and again a month later in a speech 
to the Toronto Economics Club.89 As a part of this dialogue, the Minister 
signed a Memorandum of Understanding with Mexico to help that country 
with the capture of methane from landfills for use as an energy source.90

SLCFs have also received governmental attention at the domestic level. In 2010, 
Environment Canada (EC) released a literature review on black carbon,91 and 
their 2011-2012 Departmental Sustainable Development Strategy includes an 
implementation strategy that directly references black carbon and SLCFs.92 
The term SLCFs seems not to have been used in earlier publications by the 
department.93

Despite the fact that the environment is currently a lower priority for the 
federal government and that climate-related programs and departments 
are experiencing drastic budget cuts, these actions indicate that the issue of 
SLCFs has made it onto the political radar in Canada.94 Action by the federal 
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government in this field however, is still relatively new and it remains to be seen 
if SLCFs will gain a more central role in Canada’s environmental policy, or if 
the term will prove a temporary rhetorical flourish.

Conclusion
The science surrounding SLCFs is still young and consensus on the climate 
impacts of these emissions has yet to be achieved in the scientific community. 
Nonetheless, the several alignments between the nature of SLCFs and the 
Canadian political and economic context create viable motivations for federal 
government action on these emissions. To begin with, SLCF mitigation efforts 
would fit neatly with the governmental priorities of bolstering the economy and 
reinforcing our northern presence. The health implications of SLCFs also make 
reduction initiatives palatable to the Canadian public, even though concern 
for the environment tends to ebb and flow. Finally, the short lifecycle of SLCF 
emissions means that the benefits of successful initiatives would be witnessed 
within the political cycle, providing motivation for politicians to devote energy 
and resources to the cause. 

On the climate change front, if recent studies prove true, these initiatives may 
be our best bet in the near-term for slowing the advance of climate change and 
avoiding the worst of its impacts, especially in sensitive regions such as the 
Arctic. Canada has already begun to take small steps towards incorporating 
SLCFs into their climate policy portfolio. For significant results to occur, 
however, Canada will need to move beyond research, monitoring, and current 
regulations on new vehicles to more concrete policy development. This should 
include more stringent requirements for the retrofitting of older high-emitting 
vehicles; efforts to address emissions from marine transportation, especially 
for the north; and examination of policy options for contending with the 
problematic issue of open biomass burning.

It must be noted, however, that there is general consensus in the scientific 
literature that reducing SLCFs without long-term abatement strategies will 
not succeed in keeping the globe from passing serious climate tipping points. 
There is thus a disconcerting risk that the political motivations for short-term 
initiatives may also be providing incentive for inaction on long-term mitigation 
efforts. Encouragement for the development of SLCF policies must therefore 
place simultaneous emphasis on long-lived GHG emission mitigation for any 
action on climate change to be considered meaningful. 



ISEMA: Perspectives on Innovation, Science and Environment 83

Notes
1  The author would like to thank Matt Jones, Director, Environment Canada, Air Emissions Priorities, 

and Diane de Kerckhove, Policy Analyst, Environment Canada, Air Emissions Priorities, for helping 
me with the selection of this topic and providing me with valuable resources.

2  IPCC/Forster et al. (2007), “Changes in Atmospheric Constituents and in Radiative Forcing,” p. 136.
3  IPCC. (2007), “Summary for Policymakers.” In: Climate Change 2007: The Physical Science Basis. 

Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel 
on Climate Change. Solomon, S., Qin, D., Manning, M., Chen, Z., et al. (eds). (Cambridge, United 
Kingdom; New York, NY, USA: Cambridge University Press), p. 2.

4  IPCC/Forster et al. (2007), “Changes in Atmospheric Constituents and in Radiative Forcing,” p. 141.
5  The description of the science on SLCFs is presented here to facilitate a policy discussion further 

on in the paper and is not intended to provide a full scientific review. The findings of the IPCC, 
which aggregates results from relevant and contemporary studies, have been cited independently 
in this paper to simplify understanding of debates surrounding the impacts of SLCFs within the 
scientific community. More in depth information can be found in the studies themselves but are 
outside of the purview of this document.

6  IPCC. (2007). “Annex I: Glossary.” Baede, A.P.M (Ed.). In: Climate Change 2007: The Physical 
Science Basis. Contribution of Working Group I to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change. Solomon, S., Qin, D., Manning, M., Chen, Z., et al. 
(eds). (Cambridge, United Kingdom; New York, NY, USA: Cambridge University Press), p. 948.

7  AMAP/P.K. Quinn, T.S. Bates, E. Baum, T. Bond, J.F. Burkhart, A.M. Fiore, M. Flanner, T.J. Garrett, et 
al. (2008), “The Impact of Short-Lived Pollutants on Arctic Climate,” AMAP Technical Report No. 1. 
(Oslo, Norway: Arctic Monitoring and Assessment Programme (AMAP)), p. 6.

8  UNEP & WMO (2011), Integrated Assessment of Black Carbon and Tropospheric Ozone, p. 7.
9  IPCC/Forster et al. (2007), “Changes in Atmospheric Constituents and in Radiative Forcing,” p. 150.
10  IPCC/Forster et al. (2007), “Changes in Atmospheric Constituents and in Radiative Forcing,” p. 

151-152.
11  IPCC (2007), “Summary for Policymakers,” p. 4; UNEP & WMO (2011), Integrated Assessment of 

Black Carbon and Tropospheric Ozone, p. 7.
12  Government of Canada (2006), Government of Canada Five-year Progress Report: Canada-wide 

Standards for Particulate Matter and Ozone (Canada: Government of Canada), p. 5.
13  EMEP Steering Body (2010), p. 4; Sarofim et al. (2011), p. 12; Venkatesh Rao & Joseph H. Somers 

(2010), Black Carbon as a Short-Lived Climate Forcer: A Profile of Emission Sources and Co-
Emitted Pollutants. United States Environmental Protection Agency. Retrieved from www.epa.gov/
ttnchie1/conference/ei19/session5/rao.pdf p. 2; Meinshausen (2009), p 6.

14  J. Jason West, Arlene M. Fiore, Larry W. Horowitz & Denise L. Mauzerall (2006), “Global Health 
Benefits of Mitigating Ozone Pollution with Methane Emission Controls,” PNAS. 103(11), p. 3990.

15  IPCC (2007), “Summary for Policymakers,” p. 4; AMAP/Bluestein, Rackley, & Baum (2008), 
“Sources and Mitigation Opportunities,” p. 1; Environment Canada (2005), An Introduction to 
Climate Change: A Canadian Perspective. Canada: Government of Canada, p. 18.

16  AMAP/Quinn et al. (2008), “The Impact of Short-Lived Pollutants on Arctic Climate,” p. 5; Wallack 
& Ramanathan (2009), p. 106.

17  Environment Canada (2005), An Introduction to Climate Change, p. 18; AMAP/Bluestein, Rackley, & 
Baum (2008), “Sources and Mitigation Opportunities,” p. 3.

18  EMEP Steering Body (2010), p. 5.
19  AMAP/Bluestein, Rackley, & Baum (2008), “Sources and Mitigation Opportunities,” p. 3.
20  United Nations Environment Programme (UNEP), & World Meteorological Organization (WMO) 

(2011), Integrated Assessment of Black Carbon and Tropospheric Ozone: Summary for decision 
makers. (Nairobi: UNON/Publishing Services Section), p. 6.

21  UNEP & WMO (2011), Integrated Assessment of Black Carbon and Tropospheric Ozone, p. 1.



Volume VII – Fall 201284

22  T.C. Bond, D.G. Streets, K.F. Yarber, S.M. Nelson, J.-H. Woo, & Z. Klimont (2004), “A Technology 
based Global Inventory of Black and Organic Carbon Emissions from Combustion.” Journal of 
Geophysical Research, 109, p. 3; M.C. Sarofim, B.J. DeAngelo, D. Grano, D.L. Meitiv, L.W.H. Alnes, 
N. Rive, et al. (2011), Current Policies, Emission Trends and Mitigation Options for Black Carbon in 
the Arctic Region: Draft White Paper by an Ad Hoc Working Group. Unpublished manuscript, p. 16.

23  Bond, T. C., Streets, D. G., Yarber, K. F., Nelson, S. M., Woo, J. H., & Klimont, Z. (2004). A Technology 
based Global Inventory of Black and Organic Carbon Emissions from Combustion. Journal of 
Geophysical Research, 109, Bond, et al. (2004), p. 2.

24  IPCC/P. Forster, V. Ramaswamy, P. Artaxo, T. Berntsen, R. Betts, D.W. Fahey, et al. (2007), “Changes 
in Atmospheric Constituents and in Radiative Forcing,” In: Climate Change 2007: The Physical 
Science Basis. Solomon, S., Qin, D., Manning, M., Chen, Z., et al. (eds). (Cambridge, United 
Kingdom; New York, NY, USA: Cambridge University Press), p. 164-165; EMEP Steering Body 
(2010), Draft Report of the Ad-Hoc Expert Group on Black Carbon. Informal Document No. 2. 
Convention on Long-range Transboundary Air Pollution. Retrieved from http://www.eionet.europa.
eu/events/Expert%20meeting/ p. 2; Bond, et al. (2004), p. 2.

25  IPCC/Forster et al. (2007), “Changes in Atmospheric Constituents and in Radiative Forcing,” p. 
164-165, p. 184.

26  IPCC/Forster et al. (2007), “Changes in Atmospheric Constituents and in Radiative Forcing,” p. 153, 
163.

27  AMAP/Quinn, et al. (2011), The Impact of Black Carbon on Arctic Climate, p. 2.
28  Malte Meinshausen (2009), Short-term Climate Forcings and their Implications for Exceeding 

2°C – A Contribution to the Debate. Bonn, Germany: UNFCCC, p 5; Milind Kandlikar, Conor 
C.O. Reynolds, & Andy P. Grieshop (2009), A perspective paper on black carbon mitigation as a 
response to climate change. (Copenhagen: Copenhagen Consensus Center), p. 6.

29  UNEP & WMO (2011), Integrated Assessment of Black Carbon and Tropospheric Ozone, p. 2.
30  Dennis Clare (2009), A Quick Look at Black Carbon. Bonn, (Germany: Institute for Governance 

and Sustainable Development), p. 9; Quinn, et al. (2011), The Impact of Black Carbon on Arctic 
Climate, p. 1.

31  IPCC (2007), “Summary for Policymakers,” p. 4.
32  Bond, et al. (2004), p. 2; UNEP & WMO (2011), Integrated Assessment of Black Carbon and 

Tropospheric Ozone, p. 6.
33  UNEP & WMO (2011), Integrated Assessment of Black Carbon and Tropospheric Ozone, p. 15.
34  Grieshop et al. (2009), p. 533.
35  Government of Canada (2006), Government of Canada five-year progress report, p. 5.
36  Ibid.
37  Sarofim et al. (2011), p. 13.
38  Bond, et al. (2004), p. 16, 30.
39  Bond, et al. (2004), p. 30.
40  Grieshop et al. (2009), p. 534; Bond, et al. (2004), p. 29.
41  Dennis Clare (2009), “Reducing Black Carbon.” In: 2009 State of the World: Into a Warming World. 

Worldwatch Institute Retrieved from www.worldwatch.org/node/5983, p. 57.
42  UNEP & WMO (2011), p. 13.
43  AMAP/Bluestein, Rackley, & Baum (2008), “Sources and Mitigation Opportunities,” p. 5.
44  Bond, et al. (2004), p. 27.
45  AMAP/Bluestein, Rackley, & Baum (2008), “Sources and Mitigation Opportunities,” p. 5.
46  UNEP & WMO (2011), p. 21.
47  AMAP/J. Bluestein, J. Rackley, E. Baum (2008), “Sources and Mitigation Opportunities to Reduce 

Emissions of Short-term Arctic Climate Forcers.” AMAP Technical Report No. 2. (Oslo, Norway: 
Arctic Monitoring and Assessment Programme (AMAP)), p. 1, 5.

48  Bond, et al. (2004), p. 16.
49  Arctic Council Task Force on Short-Lived Climate Forcers (2011), Progress Report and 

Recommendations for Ministers. (Arctic Council).
50  AMAP/Quinn et al. (2008), “The Impact of Short-Lived Pollutants on Arctic Climate,” p. 1.



ISEMA: Perspectives on Innovation, Science and Environment 85

51  UNEP & WMO (2011), Integrated Assessment of Black Carbon and Tropospheric Ozone, p. 12; 
AMAP/Quinn et al. (2008), “The Impact of Short-Lived Pollutants on Arctic Climate,” p. 1; EMEP 
Steering Body (2010), p. 6; IGSD (2009), “[Review] The Other Climate Changers: Why Black Carbon 
and Ozone Also Matter.” (Washington, D.C.: Institute for Governance & Sustainable Development), 
p. 1; Wallack & Ramanathan (2009), p. 107.

52  Wallack & Ramanathan (2009), p. 107. Cost analysis of these mitigation strategies have been the 
subject of multiple studies, but are out of the scope of this paper. For example, see chapter 4 of 
UNEP (2011), Near-term Climate Protection and Clean Air Benefits.

53  Meinshausen (2009), p 11.
54  UNEP & WMO (2011), Integrated Assessment of Black Carbon and Tropospheric Ozone, p. 11; 

AMAP/Quinn et al. (2008), “The Impact of Short-Lived Pollutants on Arctic Climate,” p. 1; EMEP 
Steering Body (2010), p. 6; IGSD (2009), “[Review] The Other Climate Changers,” p. 1.

55  Government of Canada (2011), Here for all Canadians: Stability. Prosperity. Security: Speech from 
the Throne, June 3, 2011, (Canada: Government of Canada), p. 3.

56  Government of Canada (2011), “Oil Sands: A Strategic Resource for Canada, North America and 
the Global Market,” Brochure, (Canada: Government of Canada), p. 2.

57  Petroleum Resources Branch Energy Sector (2011), Canadian Crude Oil, Natural Gas and 
Petroleum Products: Review of 2009 & Outlook to 2030, (Natural Resources Canada, Government 
of Canada), p. 5. It should be noted that the report sites the Canadian Association of Petroleum 
Producers (CAPP) for the statistic on taxation revenue.

58  Ibid.
59  Robert Paehlke (2008), Some Like it Cold: The Politics of Climate Change in Canada, (Toronto, ON: 

Between the Lines), p. 26.
60  IISD (2010), “Key Findings: Government Support for Upstream Oil Activities in Three Canadian 

Provinces: Alberta, Saskatchewan, and Newfoundland and Labrador.” Fossil Fuels: At What Cost? 
International Institute for Sustainable Development. Retrieved from http://www.iisd.org/media/
press.aspx?id=180, p. 2.

61  IISD (2010), “Key Findings,” p. 1.
62  Barrie McKenna, “Canada’s Trade Vision Shifts Beyond the United States,” The Globe and 

Mail, Published Nov. 13, 2011; Last updated Nov. 15, 2011. Retrieved from http://www.
theglobeandmail.com/news/politics/canadas-trade-vision-shifts-beyond-the-united-states/
article2235094/

63  Ibid.
64  Government of Canada (2011), “Oil Sands: A Strategic Resource for Canada, North America and 

the Global Market: Energy Security and Economic Benefits,” Brochure, (Canada: Government 
of Canada); Government of Canada (2011), “Oil Sands: A Strategic Resource for Canada, North 
America and the Global Market.”

65  Environment Canada (2011), National Inventory Report 1990-2009: Greenhouse Gas Sources and 
Sinks in Canada: Executive Summary, (Government of Canada), p. 2.

66  Ibid.
67  It should be noted that the federal government has recently passed regulations targeting the 

coal industry, although these have been critiqued by various environmental non-governmental 
organizations. See for example: Retrieved from http://www.sierraclub.ca/tell-premier-stelmach-
coal-kills/media/release/reaction-federal-coal-regulations-announcement

68  “Harper’s Letter Dismisses Kyoto as ‘Socialist Scheme’.” (2007) CBC News. Last updated Jan. 30, 
2007. Retrieved from http://www.cbc.ca/news/canada/story/2007/01/30/harper-kyoto.html

69  USEPA (2012), “Transportation and Climate: Regulations & Standards.” United States 
Environmental Protection Agency, last updated Aug. 21, 2012. Retrieved from http://www.epa.gov/
oms/climate/regulations.htm

70  USEPA (2010), “EPA and NHTSA Finalize Historic National Program to Reduce Greenhouse Gases 
and Improve Fuel Economy for Cars and Trucks,” United States Environmental Protection Act. Last 
updated April 5, 2010. <http://www.epa.gov/otaq/climate/regulations/420f10014.htm>



Volume VII – Fall 201286

71  Peter Kent (2010), Speaking Notes for The Honourable Peter Kent, P.C., Q.C., M.P., Minister of the 
Environment at the Canadian Energy Forum, Ottawa, ON, June 15, 2010. Retrieved from http://
www.ec.gc.ca/default.asp?lang=En&n=6F2DE1CA-1&news=28358A9F-7997-4853-90D5-
34CC3074DEEE

72  Peter Kent (2010), Speaking Notes for The Honourable Peter Kent, P.C., Q.C., M.P., Minister of the 
Environment at the Canadian Energy Forum. 

73  USEPA (2011) Greenhouse Gas Emissions Standards and Fuel Efficiency Standards for 
Medium- and Heavy-Duty Engines and Vehicles, 76 Fed. Reg. 57299 (amending 40 CFR Parts 85, 
86, 600, et al. and 49 CFR Parts. 523, 534, and 535), Retrieved from http://www.gpo.gov/fdsys/
pkg/FR-2011-09-15/pdf/2011-20740.pdf

74  Black Carbon and Other Aerosols Research Act of 2009, S.1538.IS, 111th Congress, 1st session 
(2009); Black Carbon Emissions Reduction Act of 2009, H.R.1760.IH, 111th Congress, 1st session 
(2009); Rao & Somers (2010), p. 3.

75  USEPA (2011), “Black Carbon Report to Congress,” United States Environmental Protection Agency, 
Last updated Nov. 29, 2011. Retrieved from http://yosemite.epa.gov/sab/sabproduct.nsf/fedrgstr_
activites/BC%20Report%20to%20Congress!OpenDocument&TableRow=2.0#2.

76  AMAP/Quinn et al. (2008), “The Impact of Short-Lived Pollutants on Arctic Climate,” p. 1.
77  Government of Canada (2009), Canada’s Northern Strategy: Our North, Our Heritage, Our Future, 

(Ottawa: Government of Canada), p. 1.
78  Government of Canada (2011), Speech from the Throne, p. 10.
79  Government of Canada (2009), Canada’s Northern Strategy.
80  Mark S. Winfield (2009), “Polls, Politics, and Sustainability.” In J. Meadowcroft & G. Toner (2009), 

Innovation, Science, Environment, Special Edition: Charting Sustainable Development in Canada, 
1987-2007 (Montréal: Published for The School of Public Policy, Carleton University by McGill-
Queen’s University Press), p. 77; Pal (2009), p. 136.

81  Roger Gibbens (2009), “The Politics of Sustainability in a Complex Federal State,” In J. 
Meadowcroft & G. Toner (2009), Innovation, Science, Environment, Special Edition: Charting 
Sustainable Development in Canada, 1987-2007, (Montréal: Published for The School of Public 
Policy, Carleton University by McGill-Queen’s University Press), p. 97.

82  Pal (2009), p. 135.
83  Winfield (2009), p. 81.
84  Environment Canada (2006), “Canada’s Clean Air Act,” Brochure, Last updated 2006-11-07. 

Retrieved from http://www.ec.gc.ca/air/default.asp?lang=En&xml=6EBBF05D-CEF0-4E40-AE34-
BD07AE56E3DD

85  Gibbens (2009), p. 96.
86  Winfield (2009), p. 73.
87  Ibid.
88  Peter Kent (2011), Speech for The Honourable Peter Kent, P.C., M.P., Minister of the Environment, 

Senate Standing Committee on Energy, the Environment and Natural Resources, Tuesday, 
October 4, 2011. Retrieved from http://www.ec.gc.ca/default.asp?lang=En&n=6F2DE1CA-
1&news=653FEC25-BF42-4048-8FB9-82C4932F5C04

89  Peter Kent (2011), Notes for Remarks by The Honourable Peter Kent, P.C., M.P., Minister of 
the Environment, Announcement on Domestic Climate Change Adaptation, Toronto, Ontario, 
November 8, 2011. Retrieved from http://www.ec.gc.ca/default.asp?lang=En&n=6F2DE1CA-
1&news=412D3E84-714D-41E4-B2EA-53AA9FE871CC

90  Environment Canada (2011), “News Release: Canada’s Environment Minister Takes Another Step 
Towards Reducing Greenhouse Gas Emissions,” (Environment Canada) Retrieved from http://
www.ec.gc.ca/default.asp?lang=En&n=714D9AAE-1&news=8537641F-E275-4196-B6E5-
83FF786749A0

91  Environment Canada (2010), “2010 Literature Review Archives – Radiative Forcing” Government 
of Canada Retrieved from http://www.ec.gc.ca/sc-cs/default.asp?lang=En&n=24E171D1-.



ISEMA: Perspectives on Innovation, Science and Environment 87

92  Environment Canada (2011), Departmental Sustainable Development Strategy: Departmental 
Website Component: Section IV of the 2011–2012 Report on Plans and Priorities, (Government of 
Canada). Retrieved from http://www.ec.gc.ca/dpr/2011/part-partie-3_t1-1-eng.cfm#g1

93  See Environment Canada (2005), “An Introduction to Climate Change: A Canadian Perspective” 
and Government of Canada (2006), Government of Canada five-year progress report.

94  “Infographic: Conservatives’ Deficit Plan,” The Globe and Mail, Published Jun. 13, 2011; Last 
updated Sept. 20, 2011. Retrieved from http://www.theglobeandmail.com/news/politics/
conservatives-deficit-plan/article2059411/?from=2077658 ; Jane Taber (2011), “Tory Axe Hits 
‘Muscle and Bone’ of Climate Science, Elizabeth May Says,” The Globe and Mail, Posted June 22, 
2011. Retrieved from http://www.theglobeandmail.com/news/politics/ottawa-notebook/tory-axe-
hits-muscle-and-bone-of-climate-science-elizabeth-may-says/article2070874/; Margaret Munro 
(2011), “Ozone Watch Faces Tory Axe,” Ottawa Citizen, Published Sept. 15, 2011. Retrieved from 
http://www.ottawacitizen.com/technology/Ozone+watch+faces+Tory/5404651/story.html 





ISEMA: Perspectives on Innovation, Science and Environment 89

The Technology, Politics and Policy of Enhanced 
Geothermal Electricity in Canada: Applying an Energy 
Systems Approach
By Jesse Good

Enhanced geothermal systems (EGS) represent a set of infant, niche technologies 
that have the ability to generate baseload electricity at multiple scales of power 
capacity with minimal environmental impacts relative to other power generation 
technologies.1 EGS are reservoirs that have been created in low permeability 
and/or low porosity subsurface rock to extract economical amounts of heat to 
produce electricity.2 A recent report by the Geological Survey of Canada (GSC) 
suggests that Canada has significant geothermal resources; as few as 100 EGS 
developments would be required to meet Canada’s current energy demand.3 
However, as of 2011, Canada does not produce a single watt of electricity from 
geothermal resources using any type of technology. 

This gap is not due to technical constraints; Germany, the United Kingdom, 
France, Switzerland, Australia, Japan, and the United States (US) all have 
EGS projects at various stages of research, development, demonstration, and 
commercialization, while India and China have signalled that they will begin 
demonstration projects soon.4 Nor is there a lack of research capacity: Canadian 
federal and provincial governments, academia, and industry can tap into 
international research consortia for EGS as well as international government 
partnerships. Similarly, Canada is not lacking industrial capacity; Canada’s 
industrial knowledge, infrastructure, and labour capacity gained through the 
oil sands and mining industries are precisely the resources that will be needed 
to develop EGS. 

This paper argues that a lack of attention to EGS by federal and provincial 
governments is the major constraint facing the development of EGS in 
Canada. It will begin with a discussion of the science and technology of EGS 
from an energy systems perspective, which recognizes the interconnections 
between supply and demand for energy and the infrastructure – both physical 
and institutional – that supports them.5 The potential for EGS in Canada is 
discussed, as are the sustainable development benefits and risks associated with 
the technology. The second part of the paper addresses the politics and policy 
of EGS in Canada. It develops an understanding of the drivers, constraints, 
issues, and ideas affecting perceptions of the technology and its potential role in 
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the domestic energy system by describing the key actors, networks, and policy 
arguments that have shaped the EGS discourse in Canada.

Due to the infant nature of EGS technology, the support of governments 
would improve the chances that EGS will fulfill its potential as an alternative 
energy source in Canada’s energy system. There are many policy instruments 
that federal and provincial governments can employ to support basic research, 
mitigate private and public risk, stimulate investment, and provide legislative and 
regulatory certainty to EGS stakeholders with the goal of spurring development 
for domestic energy production. This has been done with other strategically 
important energy technologies, such as carbon capture and sequestration, which 
has benefitted from active government support. This paper will demonstrate 
that federal and provincial governments have been largely absent from the EGS 
policy discourse. This has left actors in industry and academia struggling to 
develop and sustain interest in EGS research and development in the absence 
of supportive government attention and involvement.

Science and technology of EGS
Geothermal energy
Geothermal energy is thermal energy contained in the Earth’s interior, the 
primordial heat generated during the Earth’s formation and from the decay of 
radioactive isotopes in the material of the Earth.6 Heat radiates out from the 
core of the Earth; temperatures are higher at greater depths, while temperatures 
are lower at the surface. The depth-temperature relationship is expressed in heat 
gradients, typically in degrees Celsius per kilometre. Because heat is distributed 
unevenly around the Earth, some areas have higher heat gradients than others. 
For instance, the Canadian Cordillera and the Western Canadian Sedimentary 
Basin have been identified as regions with high heat gradients, which make 
them attractive for EGS compared with other regions with lower heat gradients 
like most of the Canadian Shield.7

Direct use and conventional geothermal
Geothermal technologies typically have three applications: direct use of 
geothermal heat, conventional geothermal electric generation, and enhanced 
geothermal systems. Canada has the most experience with direct use 
geothermal, which uses heat from the Earth directly for applications such as 
warming a swimming pool or a greenhouse, drying and curing in industrial 
processes, or providing district heating. Direct use of geothermal energy is not 
used to produce electricity. Although direct use geothermal is not the focus 
of this paper, it is worthwhile to note that direct use of geothermal energy in 
Canada is minimal. Canada’s installed power capacity in 2010 of direct use 
geothermal was 1,126 MW of thermal energy, while direct use geothermal 
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energy demand was 8,873 TJ, which accounts for only 0.009% of Canada’s 
total energy consumption.8 It is estimated that 55,000 ground source heat 
pumps (50,000 residential and 5,000 commercial) were installed in Canada by 
2010 at about 13% annual growth.9

Conventional geothermal uses hydrothermal heat resources to produce 
electricity. Fluids and steam, which are concentrated below the Earth’s surface, 
can be harnessed to turn a turbine connected to a generator. For example, high 
temperature steam from wells at The Geysers geothermal field in California 
power the largest conventional geothermal development in the world, with 
1,517 MWe (megawatts of electrical energy) of installed capacity.10 Compared 
to EGS, conventional geothermal technologies are fairly mature, having been 
used commercially since the mid-1950s in New Zealand.11 Conventional 
geothermal energy potential is dependent on geological circumstance – this 
method can only be applied where thermal fluids or steam are in sufficient 
concentrations and temperatures close to the surface of the Earth. Table 1 
shows the estimated supply of geothermal electricity by country in 2010.12 This 
power is produced almost entirely with conventional geothermal technology. 
The US leads the world in terms of capacity with 3,000 MWe installed. Canada 
produces no electricity from conventional geothermal, although Canadian firms 
are engaged in conventional geothermal projects in other countries. Attempts 
to develop conventional geothermal electricity in Canada since the 1980s have 
not progressed past the exploration and testing phases.13

Table 114 Geothermal energy supply by country 2010 (MWe) 

Country MWe Country MWe

United States 3,000 Russia 185

Philippines 1,991 Kenya 164

Indonesia 1,192 Nicaragua 143

Mexico 1,178 Turkey 83

Italy 910 Papua New Guinea 56

New Zealand 590 France 5

Iceland 580 Portugal 35

Japan 535 China 28

El Salvador 204 Germany 8

Costa Rica 197 Ethiopia 7
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Enhanced geothermal systems
Like conventional geothermal, EGS are used to produce electricity. What 
distinguishes EGS from conventional geothermal is that EGS rely on the 
temperature of non-porous rock at depths between 3 to 8 km, rather than the 
heat of subsurface fluids, to produce electricity. In their 2011 report, the GSC 
identified the following stages in an EGS project (see also Box 1):15

1.  Drill an injection well to the 
depth required to reach the 
desired temperature.

2.  Fracture the rock by hydraulic 
stimulation.

3.  Use three-dimensional seismic 
monitoring to create and test 
the storage capacity.

4.  Drill a production well that will 
draw hot water to the power 
generating system, which is 
typically a closed loop doublet 
or triplet well.16

5.  Create fracture connectivity 
in the thermal reservoir 
between the injection and the 
production well(s).

6.  Extract thermal energy from 
the rock by injecting cool 
water through the injection 
well and producing hot 
water and/or steam from the 
production wells.17

1. Drill an injection well

2.–3.  
Inject water and hydraulic fracture; create and test 
storage capacity

4.–5.–6.  
Drill production well; create fracture connectivity; 
extract heat

Box 1 –  EGS drilling and extraction 
process
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The hot operating fluid is used to turn a turbine directly or through a heat 
exchange system, which produces electricity. EGS can also be developed in 
co-generation arrays, where the heat of the thermal fluid in the system is used 
in direct thermal energy applications adding more power capacity to the plant. 
Where EGS plants are located in close geographic proximity to regions with 
thermal energy demand as well as electricity demand, such as an urban centre 
with a district heating system or an industrial park, co-generation may be cost 
competitive with other energy sources.18

Enhanced geothermal power generation technologies
Today EGS technology is mainly in the research and development phase. A 
number of demonstration facilities around the world are experimenting with 
EGS in order to answer fundamental questions about the geoscience and 
engineering of EGS, and one commercial EGS facility is operating in Germany. 
Many of the technical barriers to EGS have been surmounted over 37 years 
of EGS development, particularly the ability to form underground reservoirs 
at depth and connect them to power producing technology.19 However, there 
are several areas of technical uncertainty associated with predicting the long-
term effects of hydraulic fracturing and maintaining sustained pressure of the 
hydraulic fluid under operation.20 A 2008 report by the US Department of 
Energy21 found that the key technological assumptions that will need to be 
evaluated and tested before EGS’ economic viability could be confirmed are the 
demonstration of commercial-scale engineered reservoirs, sustained reservoir 
production equivalent to 5 MWe, and the replication of commercial scales 
across a range of sites with a variety of geologic conditions.22

Ecological benefits and risks
One thing that makes EGS attractive to include in the energy supply mix is its 
“benign” ecological impacts relative to other energy sources, particularly fossil 
fuels.23 EGS provide constant baseload electricity, so it is both a substitute for 
fossil fuel generated electricity and a complement to intermittent renewable 
energy sources, such as solar and wind power. The most important sustainability 
impact that EGS could have would be to replace fossil fuels as the primary 
energy source for generating electricity. According to the Massachusetts 
Institute of Technology (MIT), emissions of CO2, SO2, NOx, and other 
particulates from EGS closed-loop binary systems are practically non-existent. 
As a comparison, coal-fired electricity - which like EGS is used to produce 
baseload electricity - was responsible for 78% of GHG emissions from the 
electricity sector in Canada in 2008, constituting about 12.5% of Canada’s 
overall GHG emissions.24
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EGS pose some risks to the natural environment. Due to the geochemical 
composition of the rock, there is a risk of underground water contamination, 
which could cause pollution of underground aquifers and streams. However, 
unlike the hydraulic fracturing technique used to recover natural gas from shale 
gas deposits, there are no chemicals contained in the injection fluid (water) 
used during EGS reservoir creation and operation. While surface land use 
for EGS is lower than all other power sources (with the exception of nuclear 
energy), water use at different stages of EGS development can be intensive, 
requiring access to a water source and careful management.25 In geothermal 
fields with high porosity, water use could be even more intensive if water escapes 
the reservoir. During construction, the disruption of natural habitat can be 
significant around the site and during the connection of the power plant to 
the electricity grid; however, reforestation and replanting can begin as soon as 
construction is complete, minimizing the impact. Further research is required 
to better understand the nature, probability, and impact of these risks in order 
to prevent or mitigate them. Acknowledging these risks, MIT still ranked EGS 
as the most environmentally benign means of generating baseload electricity.26

With EGS comes one ecological risk whose uniqueness has become a roadblock 
for some EGS projects: the reservoir creation process and subsequent operations 
have been known to sometimes cause minor earthquakes.27 Water injection 
rates and subsurface geological conditions affect the size, rate, and manner 
of seismicity.28 In some cases, these are strong enough to be perceptible, but 
there has been no evidence to date of a damaging earthquake due to hydraulic 
fracturing.29 Seismicity from hydraulic fracturing is not unique to EGS, 
as this technique has been used extensively by the oil and gas industry. This 
knowledge, and particularly the Canadian domestic expertise and capacity 
in hydraulic fracturing and seismic monitoring could perhaps contribute to 
a greater understanding of the seismic potential of EGS development. Majer 
et al. conclude that there are still scientific issues that are unresolved regarding 
EGS, seismicity, and how such systems will perform over the long term. They 
emphasize the need for managing EGS science and research to resolve such 
questions and for a proactive approach to seismic monitoring and reporting.30

Economics of EGS
Monetary costs associated with developing and operating an EGS power 
plant can be considered in terms of development costs, financing charges, 
and operating and maintenance costs (O&M).31 A 2008 report by the US 
Department of Energy’s Geothermal Technology Program estimated the 
typical costs of EGS based on a 20 MW EGS plant to be US$4000/kW in 
development costs for installed power capacity, financing charges to be US$48-
87/MWh power produced, and US$15/MWh power produced for O&M. 
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These numbers should be considered approximations of actual costs, since 
time delay, geology, environmental restrictions, project size, and transmission 
access can have an impact on costs.32 While it is common today in the oil sands 
industry to drill to depths of 5 to 6 km, the cost of exploration and well drilling 
is greatly affected by the depth required to reach a temperature that is practical 
for electricity generation. The business model of EGS is a utility model; high 
capital investment in infrastructure gets paid down over time through revenues 
collected from ongoing electricity sales, so EGS requires long-term strategic 
planning.

Another way of looking at the cost of EGS development is in terms of how much 
investment in research, development, and demonstration would be required to 
widely commercialize the technology. Given the dynamic, multivariate nature 
of complex energy systems and the unavoidable loss in fidelity that occurs 
through modelling the real world, such analyses must be considered with 
scepticism. Despite this critique, MIT and the US Department of Energy have 
estimated the total cost of bringing EGS to commercial viability to be between 
US$300 million to $1 billion.33 

Enhanced geothermal potential in Canada
The 2011 GSC report analyzes the thermal energy potential at different depths 
across Canada. The report measures potential thermal energy at 3.5, 6.5, and 
9.5 km depths across Canada and highlights regions with high geothermal 
energy potential based on the depth required to achieve temperatures of 150 
degrees Celsius. This is considered to be the base temperature required for 
surface electrical generation with binary systems.34 Figure 1 and 2 map the 
thermal energy potential at 6.5 km and the depth required for 150 degrees 
Celsius across Canada. Not all of the potential thermal energy will be able to 
be converted into usable energy, so the report estimates actual accessible and 
usable thermal energy to be 2% of in-place potential thermal energy.35

The GSC report concludes that Canada has significant potential for EGS 
development, especially in the Canadian Cordillera, the Mackenzie Basin 
and areas of the Western Canadian Sedimentary Basin, central Alberta, and 
Saskatchewan. In these areas, heat gradients and other geologic conditions are 
considered favourable for EGS development. The GSC report also highlights 
the potential for geothermal development in key population areas in Canada, 
as well as remote off-grid communities. However, it is noted that higher 
development costs and smaller populations may make EGS developments 
prohibitively expensive in the near- to mid-term.36
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Figure 137 Potential geothermal energy at 6.5 km

Figure 238 Depth in km to reach 150 degrees Celsius 
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Summary
This discussion of the science of geothermal energy and the technology of EGS 
has shown that there are viable geothermal energy technologies for producing 
thermal power and electricity, but that the contribution of geothermal power 
to Canada’s overall energy supply mix has been extremely limited to date. 
EGS are characterized as an infant, niche set of technologies because it is 
still in the research and development phase and it is uncertain whether the 
technology will eventually be commercialized. There remain fundamental 
questions about how EGS perform under different conditions, and significant 
uncertainty about the costs of bringing EGS to market. Predicting how EGS 
will fare against entrenched energy technologies like oil, coal and natural gas, 
or other alternative energy technologies like solar, hydro, wind, and biofuels is 
a gamble, but there is potential for EGS technology to contribute to Canada’s 
energy supply given the thermal energy resources with which the country is 
endowed. Given the potential of EGS to provide large amounts of baseload 
electricity with minimal environmental harms, EGS warrants consideration 
from an energy policy perspective of the role it could occupy as a component 
of a sustainable energy system.

Politics and policy of EGS
The GSC report makes the headline-catching claim that as few as 100 EGS 
developments could supply enough energy to meet Canada’s demand.39 
Numerous assumptions underlie this calculation and the authors are forthright 
in presenting this as an ideal case abstraction. They do not dwell on what 
it would take to make this happen, what the systemic implications may be, 
or how to achieve this objective in the world of Canadian politics. Though 
their expertise is in geothermal science, two co-authors of the report, Alan 
Grasby of the GSC and Michal Moore of the University of Calgary, reveal 
when interviewed upon their report’s release that there are political and policy 
subtexts underlying their report: “Of anywhere in the world, Canada has the 
technology and knowledge to move this forward” ... “Canada should be testing 
advanced geothermal energy systems” ... “It is just silly not to take advantage of 
a heat source like this”.40 This type of policy argumentation contributes to the 
EGS discourse in Canada and reflects a level of exasperation that is also evident 
in the arguments of non-government actors shaping opinion about EGS. 

In a polis model of society, social actors attempt to build support for preferred 
policies through rhetorical argumentation strategically designed to attract 
the interest and loyalty of other social actors.41 How policy goals, problems, 
and solutions are framed shapes how they are perceived. Similarly, discursive 
narratives about technology shape social perceptions of a technology’s 
potential, based on storylines of what a technology is, what a technology may 
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become, and why it is needed and preferable to competing technologies.42 
These narratives are political argumentation; they are strategic constructions of 
reality designed by social actors to influence not only market perceptions of the 
technology, but also how the technology is perceived politically, which policy 
solutions are preferential for its development, and how governments should 
react. During early stage research and development, persuasive discourses and 
sustaining interest are critical as technology and policy entrepreneurs seek to 
accumulate resources and stimulate growth of an actor network to enable the 
continued advancement of the innovation.43 Over time, discourses change as 
technology advances and new policy arguments and issues emerge.

Actor networks are also important for understanding the political dimensions 
of EGS. Actor networks are “a wide range of actors, including government 
from all levels, officials, interest organizations, research groups, journalists, and 
even other countries, who share a belief system about a policy area and over 
time demonstrate some degree of coordinated activities”.44 Actor networks 
mobilize resources and support to create and exploit opportunities related to 
the policy area. The discussion below explores some of the policy ideas, issues, 
and actors that influence the politics of EGS in Canada. The analysis shows 
that government actors have been mostly absent in the EGS discourse, while 
non-government actors and geothermal industry organizations have tried to 
raise public, private, and government awareness of EGS technology and its 
potential.

Government actors
Federal
Beginning with federal MPs, there is almost no recognition or interest in 
EGS technologies with the exception of now-retired Bloc Quebecois MP, 
Christian Ouellet. A Hansard search for the term “geothermal” for all federal 
Parliamentary debates, journals, and committee evidence (for all committees) 
going back to the 39th session of Parliament in 2006 returned 77 results. Of 
these, only a dozen or so were directly related to producing electricity from 
deep geothermal heat. About half of these were submissions of evidence to 
committees from non-governmental organizations and companies, while 
the rest were comments by Mr. Ouellet occurring during the questioning of 
speakers or during discussion among other MPs. In the House of Commons, 
advanced geothermal energy was mentioned only twice in 2008 and 2009, 
again by Mr. Ouellet, and this time in the context of risks to human health 
posed by nuclear power: “This winter in New Zealand, I saw geothermal 
projects that were 50 years old and have not required any renovation costs, 
except for consistent maintenance on a few pipes and valves. They have been 
working day and night for 50 years producing 25 kilowatt hours (sic) the whole 
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time. There are absolutely no health risks involved. However, nuclear energy 
has a whole host of health risks. Think of the danger of radon to those mining 
and extracting uranium. People have problems related to radon, which is quite 
dangerous. Sooner or later, they get lung cancer and die”.45

There is not much evidence of federal government support for EGS. Natural 
Resources Canada (NRCan) houses the Geological Survey of Canada within 
the Earth Sciences Sector of the organization. The GSC’s 2011 report has been 
praised by geothermal industry advocates for providing long sought for data 
about Canada’s geothermal energy potential;46 however, the GSC acknowledges 
that little government-supported research into geothermal energy has been 
conducted in 25 years.47 The most high-profile federal program for geothermal 
energy has been focused on homeowners – an ecoEnergy program credit for 
direct use ground source heat pumps, but this technology is not related to 
EGS. Aside from a few mentions on their websites of producing power from 
geothermal heat, Environment Canada and NRCan provide no substantial 
information on the topic of EGS. While there may be experts on EGS residing 
in the federal bureaucracy, the government does not communicate on the topic. 
Federal funding programs like the Industrial Research Assistance Program 
(IRAP) and the arms-length Sustainable Development Technology Canada 
(SDTC) do not seem to fund any EGS research, development, or demonstration 
projects. IRAP does not share funding data about the technologies that are 
supported by the organization, but SDTC does provide this data on its website. 
Since its creation in 2001, SDTC has funded 73 development stage projects in 
the energy supply sectors, providing over $245 million in funding to Canadian 
industry and research consortia. Categorizing this funding based on the energy 
source that each technology project aims to improve, biomass received 38% 
of funds, hydrocarbons 23%, renewables (comprised of wind, solar, and 
hydro) 23%, hydrogen 8%, and nuclear 6%, with the remainder funding 
various projects related to energy transmission and distribution. SDTC has 
not provided any money to an EGS (or conventional) geothermal technology 
demonstration project. It would be interesting to know if any EGS project has 
applied for funding and been rejected, but this data is not publicly available. 

Provincial
In Canada, each province has jurisdiction over its own natural resources. 
With the exception of British Columbia (BC) and Saskatchewan, provincial 
governments have exhibited a general lack of interest in EGS and conventional 
geothermal. BC and Saskatchewan have both adopted policy instruments that 
allow private sector actors to participate in geothermal development. BC is 
the only province with legislation related to geothermal development, the 
Geothermal Resources Act 1996, which covers issues of resource ownership, 
permits and leases, operation and conservation, royalties, and other regulations 
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that cover exploration and administration. BC also maintains an information 
portal about geothermal on the website of the Ministry of Mines and Energy. 
The BC government issues exploration and development rights by posting 
rights sale notices; the government has conducted six of these overall, three 
between 2002-04 and three since 2010, with the most recent concluding in 
July 2011.48In Saskatchewan, the Department of Environment funded the 
2009 Deep Geothermal Energy Potential Initiative through the goGreen 
Saskatchewan program to better understand the geosciences of the province’s 
subsurface.49 The province’s electric utility SaskPower awarded Deep Earth 
Energy Production Corp. a 5 MW electricity production contract under the 
Green Options Partners Lottery Program in August 2011.50 The corporation 
will be exploring hydrothermal resources (hot water) primarily in the Williston 
Basin in southern Saskatchewan.51

The other provinces and territories have not been as proactive as British 
Columbia and Saskatchewan in providing supportive conditions for EGS 
development. For example, in Ontario the Ministry of Energy forecasts future 
energy supply and demand for the province through the Long Term Energy 
Plan (LTEP). The LTEP does not forecast a demand for any form of geothermal 
power. Furthermore, Ontario’s feed-in-tariff program, which was introduced by 
the provincial electricity regulators to stimulate the renewable electricity sector, 
excludes incentives for geothermal developments – EGS or otherwise.

International
Although this paper is focused on the Canadian context, there are many lessons 
about the politics of EGS that can be drawn out by investigating some of the 
other actor networks that exist internationally. Here actors are conceived of as 
states and the cooperative institutions they form to take action on a policy issue. 

There are a number of countries that have declaratively embraced EGS as 
significant for the future of low-carbon energy. The US Department of Energy 
Geothermal Technologies Program (GTP) has organized much of its research 
and development activities around enhanced geothermal; the GTP maintains a 
database of funded projects that lists 114 EGS component R&D projects and 
15 demonstration projects in the US.52 Together with Australia and Iceland, 
the US launched the International Partnership for Geothermal Technologies 
(IPGT) in 2008, with Switzerland joining in 2010. The organization’s purpose 
is to accelerate the development of geothermal technology through international 
cooperation. IPGT provides the following rationale for its existence: “Given 
global climate change and the world’s current energy security concerns, people 
everywhere need a reliable baseload source of renewable energy. Of the existing 
renewable energies, geothermal is the only one that can fill this role. It is thus 
imperative that geothermal energy be made a viable possibility for societies 
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throughout the world, irrespective of their hydrothermal resources”.53 A similar 
international organization to IPGT is the ENGINE project – the Enhanced 
Geothermal Innovation Network for Europe – with representation from 19 
European and 3 non-European countries. The International Energy Agency 
(IEA) has developed a technology roadmap, a forward-looking “dynamic set of 
technical, policy, legal, financial, market and organizational requirements” for 
EGS technology. The IEA roadmap predicts that in order to reach the goal of 
3.5% of global electricity share to be provided by EGS by 2050, governments, 
research institutes, and the geothermal industry must: immediately begin 
developing EGS plants in different geological environments; standardize 
techniques for reservoir modelling and operations; mitigate risks of health, 
safety and environment issues; and, starting in 2025, scale EGS plants up to 50 
MW and then 200+ MW.54

Based on the experiences of existing EGS developments globally, it is possible 
to infer one of the most common delays or barriers to EGS development: 
public perceptions of the risk of induced seismicity. In their review of induced 
seismicity associated with EGS, Majer et al. highlight how perceptions of 
earthquake risk have slowed EGS development. At the Geysers in California, 
Soultz-sous-Forêts in France, and especially in Basel, Switzerland, public 
concerns over EGS have impeded development at these sites.55 In Basel in 
2006, immediately following hydraulic reservoir stimulation, earthquakes 
measuring up to magnitude 3.4 were observed. The project was immediately 
suspended and following a seismic-hazard evaluation the project was cancelled 
indefinitely. EGS researchers and proponents tend to minimize the risk and 
impact of induced seismicity and argue that through site selection, monitoring, 
and management earthquake risk can be mitigated.56 Even though the risks 
associated with alternative energy technologies are considered to be much 
greater than with EGS, the potent symbolism of an earthquake is enough to 
shake a person’s perception of risk related to EGS development. In the future, 
public concern over earthquakes is likely to be fertile ground for political 
argumentation as EGS develops.

Non-government actors
CanGEA
Alison Thompson, Chair and Founder of the Canadian Geothermal Energy 
Association (CanGEA) and current Vice President of Corporate Relations of 
the publicly-traded geothermal energy company Magma Energy, is arguably 
one of the most prominent voices in the debate for the future of geothermal 
electricity in Canada. In her recent report to the World Geothermal Congress 
2010, an annual international conference on geothermal power attended by 
governments, researchers and industry, she calls Canada a “fallow frontier for the 
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development of geothermal energy, particularly in the field of high-temperature 
thermal resources” blaming “the dearth of supportive government policy” and 
the “25 year hiatus in Federal government funding of geothermal science” as 
barriers to the emergence of a geothermal energy industry.57 Talking about the 
path forward for the geothermal industry and geothermal power generation, 
she argues that it is “largely contingent on the governments’ willingness to 
enact policy that is hospitable towards the exploration and research arms of 
Canada’s geothermal community”, while suggesting that the “political impetus 
for geothermal energy [will] strengthen in the near future”.58

CanGEA is a non-profit industry association that represents the geothermal 
energy industry in Canada. It is associated with the International Geothermal 
Association. Its mission is to “accelerate Canadian exploration and development 
of geothermal resources in order to provide secure, clean and sustainable 
energy”.59 The organization works to frame the advantages and benefits of 
geothermal energy in a positive light, foster cooperation across the industry, 
disseminate information about geothermal energy, and develop relationships 
between governments, the investment community, and the Canadian public.60 
At the time of her report to the World Geothermal Congress, Thompson 
claimed that CanGEA was involved in 33 separate projects aimed at the federal 
and provincial governments to establish a foundation for the development of 
geothermal electric projects (EGS and conventional).61 CanGEA introduced 
the Canadian Geothermal Code for Public Reporting in 2010, a minimum 
set of requirements for the public reporting of exploration results, geothermal 
resources and geothermal reserves. This non-mandatory, industry self-regulated 
code for members of CanGEA involved in public reporting has not yet been 
endorsed by the Canadian Securities Exchange Commission or any other 
securities regulator in Canada,62 but it shows that CanGEA has taken measures 
to improve the legitimacy and transparency of the geothermal energy industry.

CanGEA also hosts events in Canada like the Annual Conference and 
Investment Forum, which brings together the geothermal power industry 
and the investment community. Another large scale event, the Geothermal 
Power Forum and Networking Event, is an annual conference hosted by 
CanGEA. The most recent was held in Calgary in November 2011, with an 
agenda that reflected the theme of the conference of bridging the oil and gas 
industry and the geothermal power industry. Representatives from CanGEA, 
geothermal companies and academia presented the potential of geothermal 
energy in oil and gas operations, as well as how oil and gas could be partners in 
developing geothermal electricity.63 Alison Thompson’s influence on the agenda 
theme is evident – since her days working for the oil and gas industry she has 
championed the application of EGS in the oil sands, through initiatives like 
“Geopositioning the Oil Sands” and “Low Enthalpy Geothermal for the Oil 
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Sands”, two oil sands industry-led projects to explore the potential of EGS. 
Building the conceptual link between the oil sands and EGS as a potential 
driver of development should be seen as a rhetorical frame employed for 
political purposes. In representing the interests of the deep Earth geothermal 
industry in Canada, CanGEA has strategically framed the potential of EGS 
technology in order to attract and sustain the attention of the government, 
industry, and the public. While governments in Canada have not yet paid much 
attention to EGS, they have been very supportive of the oil sands as they are 
an important component of the Canadian economy. As a persuasion strategy, 
it makes sense for EGS advocates to link the technology to the oil sands since 
Canadian governments have shown they will finance and support technologies 
that help the continued development of the oil sands.

Academia
Academic actors have contributed to the EGS discourse in Canada, especially as 
framers of the potential of EGS technology in Canada based on science. Outside 
of the Geological Survey of Canada, there are a few pockets of scholarship 
related to the geosciences and engineering of EGS and a nascent attempt to 
create a new organization to support the geothermal research community. 
The literature review conducted for this paper revealed EGS expertise at the 
University of British Columbia, Simon Fraser University, University of Calgary 
(which recently created a new position, the Innovation Chair of Enhanced 
Geothermal Systems), St. Francis Xavier University, and Laval University.

In August 2011, the Canadian Geothermal Research Council (CGRC) was 
formed. It is a non-profit organization dedicated to serving Canada’s geothermal 
research community, not as a “government lobby group”, nor as the “unified 
voice” of the research community, but to raise awareness of geothermal research 
and to elevate communication in the community.64 CGRC was founded by 
three Canadian graduate students and is governed by a board of directors 
that includes some of the most recognizable names in Canadian geothermal 
research. The EGS-related science and research performed and communicated 
by Canadian academics help shape perceptions of the potential of EGS 
technology in Canada, and whether the technology is viable and desirable. 

Summary
Stephens et al. characterize the EGS actor network as “thinner, newer, and 
less powerful than that of [carbon capture and sequestration]” although recent 
strengthening of the networks is apparent.65 In general, EGS stakeholders 
consider communication to be “quite good” in networks, if lacking in formal 
organization.66 This description is a fair reflection of the international scene, 
but in the Canadian context, actor networks are even weaker.
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Nonetheless, political argumentation and strategic representations of EGS 
technology and policy issues in the Canadian discourse are evident. Proponents 
of EGS build support by comparing it favourably to other technologies and 
energy sources by playing up the benefits and potential of EGS while tending to 
downplay any risks. They build conceptual links between EGS and the oil sands 
and criticize governments for letting the geothermal energy industry lie “fallow.” 
An academic community dedicated to furthering EGS science and research is 
developing, and their conclusions are shaping how EGS potential in Canada is 
perceived. Meanwhile, some government organizations speak of EGS in terms 
of energy security or climate change or innovation (like in British Columbia 
and Saskatchewan), or internationally at the state and intergovernmental 
actor network level. However, the near absence of the federal and provincial 
governments in terms of EGS research, development, and demonstration, and 
from speaking about EGS and conventional geothermal as a desirable future 
technology shows how they are only marginally involved in the EGS discourse.

Conclusion
This paper set out to explore the technology and science of enhanced 
geothermal systems in Canada, their current and potential use in the domestic 
energy system, and how social actors have engaged in political argumentation 
to frame the technology and its potential in the Canadian discourse. EGS was 
described as an infant, niche technology that is currently in the research and 
development stage. Based on its ability to provide baseload electricity with 
minimal environmental impacts, EGS would likely displace fossil-fuel fired 
electricity and aid the ongoing electrification of society. Governments around 
the world are getting engaged in supporting and promoting EGS, but not in 
Canada. While non-governmental actors, in particular the geosciences and 
engineering research communities and the geothermal industry, have been 
trying to convince politicians, bureaucrats, investors, and the public that 
geothermal electricity is a legitimate and viable energy technology, Canadian 
government actors have been slow to respond.

This analysis highlights that the development of new technologies is not 
value neutral, but rather inherently political. Although EGS may seem like 
an ideal technology for producing electricity for many reasons, gaining and 
maintaining support in the polis for a vision of what the technology could 
become (and more importantly, what government should do about it) is critical 
to its advancement. For this reason, actors with a stake in EGS use rhetorical 
argumentation to influence how EGS are perceived, particularly in comparison 
to alternative technologies and even other geothermal technologies. Awareness 
of the potential of EGS seems to be increasing in Canada, and actor networks 
appear to be strengthening, but if the issue of EGS does not capture the attention 
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of federal and provincial governments then it has little chance of advancing. In 
order for EGS development to progress, governments must clarify policy and 
regulatory frameworks related to EGS; fund basic research into EGS science 
and technology that the private sector alone cannot support; provide high 
quality information and data about geothermal resources; mitigate public and 
private risk associated with EGS development; and provide political support by 
considering how EGS can be applied for national and provincial benefit. 
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