CHAPTER 10
Moving Forward on Adaptation
Author:
Ian Burton1, 2

Recommended Citation:
Burton, I. (2008): Moving Forward on Adaptation; in From Impacts to Adaptation: Canada in a Changing Climate
2007, edited by D.S. Lemmen, F.J.Warren, J. Lacroix and E. Bush; Government of Canada, Ottawa, ON, p. x-x.
1

Independent scholar and Emeritus Scientist, Environment Canada, Toronto, Professor Emeritus,
University of Toronto.
2 Input and comments by the following chapter authors and advisory committee members substantially
contributed to shape the structure, content and style of this chapter, and their help is gratefully
acknowledged: Alain Bourque, Jim Bruce, Norm Catto, Don Forbes, Jenny Fraser, Erik Haites, Beth
Lavender, Don Lemmen, Linda Mortsch, David Sauchyn, Robin Sydneysmith, Liette Vasseur, Fiona
Warren, Elaine Wheaton and Leslie Whitby. The research assistance of Yvonne Howard and Thea
Dickinson is also gratefully acknowledged. The scope of this chapter reﬂects the wide range of
reviewer comments received.

CONTENTS
1 INTRODUCTION................................................................................................................................................. 428
1.1 Vision for an Adaptive Society .......................................................................................................... 428
1.2 Scope of is Chapter......................................................................................................................... 429
2 STATUS OF ADAPTATION ................................................................................................................................ 429
2.1 Adaptation Imperative........................................................................................................................ 429
2.2 Establishing the Foundation.............................................................................................................. 430
2.3 Examples of Current Adaptation Activities..................................................................................... 430
2.4 International Dimensions of Impacts and Adaptation .................................................................. 431
3 BUILDING THE MOMENTUM ........................................................................................................................ 433
3.1 Maintaining and Strengthening the Knowledge Base .................................................................... 434
3.2 Synthesizing and Sharing Knowledge .............................................................................................. 435
3.3 Removing Barriers to Action............................................................................................................. 435
3.4 Reviewing and Contributing to International Initiatives .............................................................. 436
4 NEAR-TERM STEPS............................................................................................................................................. 437
4.1 Broadening Engagement and Collaboration ................................................................................... 437
4.2 Leading by Example............................................................................................................................ 437
4.3 Enhancing Institutional Capacity ..................................................................................................... 437
4.4 Promoting and Mandating Adaptation Measures .......................................................................... 437
5 FROM VISION TO ACTION .............................................................................................................................. 438
REFERENCES ........................................................................................................................................................... 438

426 | From Impacts to Adaptation: Canada in a Changing Climate

SUMMARY
e climate change debate has moved from questions about the reality of, and reasons for, change, to
consideration of what can be done to address its causes and consequences. While reduction of
greenhouse gas emissions is essential to reduce the rate and magnitude of climate change, it cannot
prevent signiﬁcant changes in climate. erefore, adaptation is also necessary. Because climate will
continue to change for many decades, adaptation is an ongoing process that involves building the
capacity to undertake continual adjustments in response to changes in climate and other stresses.
Adaptation involves a wide range of actors, including individuals, community groups, civil society, the
private sector and all orders of government.
Canada has the capacity to adapt to the adverse impacts of climate change and to take advantage of the
opportunities that climate change will bring. e eﬀective deployment of this adaptive capacity will be
facilitated by increased knowledge and awareness of the impacts of changing climate, and broader
understanding of the role of adaptation. Some adaptation actions in the context of climate change are
already being undertaken in Canada. Most of these were initiated in response to isolated events or
circumstances, as the need became apparent and where the capacity existed. A more anticipatory and
strategic approach to adaptation would help reduce social and economic costs, increase eﬃciency and
further reduce vulnerability in Canada.
Moving adaptation forward in Canada involves building on the momentum gained through existing
initiatives and considering additional steps to facilitate implementation of adaptation measures and
policies. Building on present activities involves:
• maintaining and strengthening the knowledge base;
• synthesizing and sharing knowledge;
• removing barriers to action; and
• reviewing and contributing to international initiatives.
To achieve these goals, all of the actors involved in climate change adaptation will play a role. Possible
near-term steps include:
• broadening engagement and collaboration;
• leading by example;
• enhancing institutional capacity; and
• promoting and, where appropriate, mandating adaptation measures.

CHAPTER 10: Moving Forward on Adaptation |

427

1

INTRODUCTION

1.1 VISION FOR AN ADAPTIVE SOCIETY
e vision embodied in this chapter is one of an adaptable and
adapting Canadian society that is coping well with climate change
through both reducing greenhouse gas emissions and adapting,
and is proﬁting and thriving in the process. Such a vision cannot
be achieved with only a spontaneous or laissez-faire approach.
Some deliberate and co-ordinated steps forward are necessary. As
Canadians adapt to climate change, they require, as a minimum,
access to the best scientiﬁc information and expert help and
advice regarding the choice of adaptation options (Box 1).
Successful future adaptation will depend upon maintenance and
strengthening of the knowledge base, as well as mechanisms for
sharing information. At the same time, eﬀorts towards
overcoming barriers to action are needed to create an
environment that is more favourable for adaptation. Progress on
these actions requires leadership from the public and private
sectors, as well as changes in public attitudes and behaviour, and a
greater awareness of the potential for adaptation.
ere is every reason to be conﬁdent that Canadians are capable
of achieving this vision. Canada has the wealth, technology, skills,

social organizations and institutions that are necessary for
success, and a strategic approach to adaptation would help to
maximize eﬃciencies and cost-eﬀectiveness. Additionally
Canadians understand that we do not face the challenge of
climate change alone. Although the climate is likely to change
more in Canada, especially in the north, than in many other
regions of the world, our adaptive capacity is great. We are
therefore in a good position to adapt ourselves and to help others
who are less fortunately positioned to cope with climate change.
We also have the resourcefulness to learn from the lessons and
experiences of other countries.
What could stand in our way? As the following text makes clear,
given awareness and the will, existing barriers can be overcome.
As climate change unfolds today, tomorrow and over the coming
decades, a great deal of adaptation will be needed to complement
eﬀorts to reduce the rate of climate change through mitigation. It
is important to recognize, however, that understanding of
adaptation and the will to adapt come ﬁrst. is chapter is an
eﬀort to contribute to the further development of that
understanding and will.

BOX 1

What is adaptation to climate change?
(modified from Chapter 2)
Adaptation to climate change is any activity that reduces the
negative impacts of climate change and/or positions us to take
advantage of new opportunities that may be presented. There are
many different types of adaptation (Table 1). Adaptation includes
activities that are taken before impacts are observed (anticipatory)
and after impacts have been felt (reactive; Smit et al., 1999). Both
anticipatory and reactive adaptation can be planned (i.e. the result
of deliberate policy decisions), while reactive adaptation can also
occur spontaneously (i.e. autonomous, without planning). In most
circumstances, anticipatory planned adaptations will incur lower
long-term costs and be more effective than reactive adaptations.
Other dimensions of adaptation include temporary or permanent
adaptation measures, and reversible or irreversible adaptation.
Adaptation will usually not take place in response to climate change
alone, but in consideration of a range of factors with the potential
for both synergies and conﬂicts. Successful adaptation does not
mean that negative impacts will not occur, only that they will be less
severe than would be experienced had no adaptive action been
taken. In deciding what adaptation option is most appropriate for
a particular situation, attention must be paid to the feasibility and
likelihood of uptake, as well as the mechanisms involved.
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TABLE 1: Different types of adaptation (modified from Smit
et al., 1999).
ADAPTATION
Based on

Type of adaptation

Intent

Autonomous

Planned

In relation to
climatic stimulus

(e.g. unmanaged
natural systems)

(e.g. public agencies)

Action

Reactive
(post)

Concurrent
(during)

(From observed
modification)
Temporal scope

Spatial scope

Anticipatory
(ante)
(Prior
modification)

Short term

Long Term

Adjustments,
instantaneous,
autonomous

Adaptation,
cumulative,
policy

Localized

Widespread

1.2 SCOPE OF THIS CHAPTER
is chapter explores how the developing momentum towards
adaptation in Canada can be built upon and strengthened. It
draws upon the preceding chapters in this assessment, reports
of the Intergovernmental Panel on Climate Change (IPCC) and
the growing body of research on adaptation, as well as steps
being taken elsewhere in the world to move adaptation forward.

2

Section 2 of this chapter provides a brief summary of the current
status and practice of adaptation in Canada; Section 3 focuses on
the momentum towards adaptation and additional eﬀorts
required to support adaptation decision-making over the next
decade or so; and Section 4 identiﬁes some potential next steps.

STATUS OF ADAPTATION

2.1 ADAPTATION IMPERATIVE
Reducing greenhouse gas emissions alone is not enough to
address the challenges associated with climate change. It is also
necessary to adapt. Many impacts of climate change are now
being observed across Canada (see Chapters 3–8) and around the
world (see Chapter 9 and Intergovernmental Panel on Climate
Change, 2007a, b). Moreover, further change is locked into the
climate system — the Earth and its atmosphere are committed to
centuries of changing climate, including associated sea level rise
(Intergovernmental Panel on Climate Change 2007a).

In anticipation of the impacts of climate change, the United
Nations Framework Convention on Climate Change (UNFCCC)
was adopted in 1992 with the fundamental objective of
stabilizing greenhouse gas concentrations in the atmosphere
at a level that avoids dangerous anthropogenic interference
with the climate system. One of the important criteria for
assessing what is ‘dangerous’ is the ability to adapt. The
Convention therefore acknowledges that adaptation is
necessary and provides for assistance to the most vulnerable
countries in meeting costs of adaptation.

e question today is not whether adaptation will occur, but
when and how it will occur. Some adaptation will occur
spontaneously; examples of this are already apparent in Canada
and around the world. In other cases, adaptation requires
eﬀective planning, co-operation and co-ordination. A proactive
approach is likely to improve the success of adaptation initiatives
and reduce the associated costs.
Adaptation and mitigation are complementary responses, and
both are essential in addressing climate change. e role of
adaptation and its relationship to mitigation have received less

attention than mitigation alone (e.g. Klein et al., 2007), but it is
clear that adaptation will be more feasible and eﬀective if the rate
of climate change is slower and the magnitude smaller. Although
little is known about the costs of adaptation (e.g. Churchill et al.
2006; Stern, 2006), it is clear that the more the climate changes,
the more diﬃcult and costly adaptation is likely to become.
Eventually there are limits to adaptation.
Momentum for adaptation to climate change is building among a
few innovators. Individuals, communities, civil society, the
private sector in industry, business, and commerce, and
governments at all levels have roles to play in adaptation. e
wide range of players highlights that adaptation can be complex,
particularly at regional and national scales. Complexity also
results from the unequal distribution of climate change impacts,
costs and beneﬁts by regions and localities, by economic sectors
and by diﬀerent social groups, as well as diﬀerences in the
capacity of these players to undertake adaptive actions.
It is broadly recognized that there is a need to give greater
attention to adaptation, and a positive start is being made.
Understanding of the risks and opportunities arising from climate
change, and the processes of adaptation, has been increasing
signiﬁcantly. For Canada, this progress is evident in the research
results presented in the preceding chapters of this assessment.
Although much of the focus has been on impacts, there are
examples of practical on-the-ground adaptation, both in Canada
and internationally, that are contributing to enhancing the
understanding of adaptation processes.
ere remain knowledge gaps. Examples of questions where
further insights are needed include:
• How much adaptation can be expected to take place
spontaneously by people and industry acting on their own, and
in their own self-interest?
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• What kind and quality of information about climate change
risks is needed, and by whom and how should it be supplied?
• To what extent is guidance and promotion required?
• How can responses be co-ordinated, and how will the
responsibilities and the costs be distributed?
• What level of adaptation is required in the interests of public
safety?
Answers to such questions would help inform the identiﬁcation
of priorities for adaptation action. While the generation of more
knowledge is important, it is also recognized that knowledge
must be eﬀectively communicated. Lack of understanding is
one of the chief barriers to eﬀective adaptation in Canada today.

2.2 ESTABLISHING THE FOUNDATION
e need for adaptation to ‘normal’ climate has always been
present (Burton, 2004) and has a long history of professional
and managerial practice in speciﬁc disciplines or professions. In
the context of climate change, there has been rapid growth in
research and writing on the subject of adaptation since the
UNFCCC was opened for ratiﬁcation in 1992 (e.g. Smit et al.,
1999, 2000). Policy frameworks for adaptation have been
developed (United Nations Development Programme, 2005),
the concept of vulnerability has been elaborated upon (see
Chapter 2), and initial quantitative measures of vulnerability
have been proposed (Adger et al., 2004; Downing and
Patwardhan, 2005). In addition, compendia of tools and
methods for impact and adaptation assessment have been
compiled (Feenstra et al., 1998; United Nations Framework
Convention on Climate Change, 2005), and the need and
potential for technology development and transfer have been
explored (Klein et al., 2006). us, a strong foundation for the
development of adaptation policy and the implementation of
adaptation measures has been created.
Canada’s approach to adaptation to climate change, like that of
virtually every other developed country, remains in its early
stages of development. Canadian experts have contributed
substantially to the development of adaptation theory and
practice through such organizations as the Intergovernmental
Panel on Climate Change. Adaptation actions that make both
the present and the future more sustainable, sometimes referred
to as ‘no-regrets’ measures, are oen cited as the key to moving
forward despite uncertainty. Adaptations in building and
infrastructure design, water and energy conservation,
renewable energy generation, and diversiﬁcation of economies
are win-win strategies that provide useful starting points for
communities to increase their adaptive capacity.
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Professional, expert and management groups working within
sectors are accustomed to using their own institutional
processes and tools to manage risk, timing of capital stock
turnover and business case presentation. ese groups now
share the need to factor climate change into their work, and
face similar challenges in devising the best ways to achieve this.
Past practices (that are still being used in many instances) make
the assumption that climate ‘normals’ of the past will also apply
to the future, and oen rely on empirical analysis of the
historical climate record. is assumption can no longer be
considered correct, and such analysis therefore no longer
provides an adequate basis for decision-making. Increasingly,
eﬀorts are being made to incorporate information on climate
trends and future climate projections. Expert judgement will be
increasingly required, and will be most accepted when trend
analysis and climate scenarios point in the same direction. is
is the case for most, but not all, climate impacts in Canada. For
example, despite historical trends of decreased runoﬀ in much
of northern Quebec, climate models consistently project
increasing runoﬀ in future (see Chapter 5). However, for the
foreseeable future, a combination of trend analysis and
scenarios seems likely to oﬀer the best strategy for
incorporating climate change information into decisionmaking in many professional ﬁelds (Carter et al., 2007).

2.3 EXAMPLES OF CURRENT
ADAPTATION ACTIVITIES
Policies and measures to cope with climate variability and
extremes have long been used eﬀectively in Canada. Indeed,
much of Canadian history can be seen as the successful struggle
to thrive within a harsh and varied climate. Adaptation to
ongoing and future climate change will involve both a
continuation of past initiatives and the introduction of new
approaches. Many of the lessons learned from adapting (either
successfully or poorly) to past climate, including variability and
extremes, will inform future adaptation decisions. What
diﬀerentiates past adaptation to ‘normal’ climate from
adaptation to climate change are the high rate of change that is
projected and the associated uncertainties. It needs to be
understood that there will be no return to the previous ‘normal’.
Instead, we face an ongoing process of change that will continue
for decades to centuries. It is therefore not a case of planning
for a diﬀerent stable future climate, but of building the capacity
and ﬂexibility to cope with whatever evolving climate may
bring in the future.
Both implementation of operational adaptations and the
facilitation of future adaptation by increasing adaptive capacity
are required (Smit and Wandel, 2006). Ideally, climate change
adaptation initiatives will be integrated with other programs

and driven by goals that extend beyond preparing for climate
change. is is just the beginning of a process of integrating
(mainstreaming) climate risks into decision-making, such that
adaptation decisions are based upon understanding of changes in
both climatic and non-climatic factors (Klein et al., 2007).
e capacity to undertake adaptation varies greatly across Canada
— between and within regions, communities and sectors —
owing to a large number of economic, social, institutional and
location factors (e.g. Smit and Wandel, 2006). As such, a range of
motivations drive adaptation — from protecting health and safety
during extreme weather events to making businesses more
competitive, eﬃcient and proﬁtable, as well as sustaining
economic development in the longer term. e examples
presented in Table 2 illustrate that many actors, including
individuals, community groups, the private sector and all orders
of government, are involved in climate change adaptation and
reﬂect ways that Canadians are now starting to adapt.
As noted by the Conference Board of Canada, there is
considerable scope for adaptation in the private sector (Churchill
et al., 2006). However, while there are indications of increasing
awareness, the Conference Board report concluded that more
preparations and precautionary measures are needed (Churchill
et al., 2006). Industry and professional organizations, such as the
Canadian Council of Professional Engineers and the Canadian
Institute of Planners, are working to include climate change
adaptation in their professional curriculum. Professional
organizations, such as the Air and Waste Management
Association and the Canadian Water Resources Association, are
also placing climate change adaptation on their agendas.
Obstacles to adaptation in the private sector include the perceived
costs of innovation and associated competitive disadvantage in
the absence of demands for higher standards from consumers or
stricter codes and standards set by governments.
e role of governments in adaptation oen involves ﬁnding a
balance between protecting the safety of the public and
facilitating and promoting adaptation without discouraging
innovation, initiative and enterprise. Recent government program
initiatives to facilitate adaptation are summarized in Canada’s
Fourth National Report on Climate Change (Environment
Canada, 2006). ere are some circumstances where regulation,
such as revisions in the codes and standards for infrastructure,
may be necessary in the interests of public safety, to ensure that
changing climate risks are factored into design and construction.
At the time of writing, initiatives by the Canadian Council of
Professional Engineers, the Canadian Standards Association and
the National Round Table on Environment and Economy are
investigating various aspects of infrastructure adaptation in
Canada.

e examples provided in Table 2 of adaptation by diﬀerent actors
are indicative of the types of responses that will be needed on a
much larger scale as climate change unfolds. Exactly how such
activities can best be expanded in a timely and eﬀective manner is
yet to be determined. It is clear, however, that co-operation within
and between all levels of government, the private sector and civil
society, as well as the research community, is essential. As in other
public policy areas, serious consequences can ﬂow from failures
of integration and co-operation.

2.4 INTERNATIONAL DIMENSIONS OF
IMPACTS AND ADAPTATION
e impacts of changing climate in Canada will have implications
for other countries and vice versa (see Chapter 9). Some of this is
related to competitive advantages and global trade supplydemand dynamics. For example, with a longer and warmer
growing season, Canada may require less imported fresh fruits
and vegetables. ere are also issues associated with the impacts
of climate change on human health and migration, and
transboundary waters. A detailed discussion of potential direct
and indirect eﬀects on Canada arising from climate changes
elsewhere in the world is presented in Chapter 9, which concludes
that fully understanding the implications of climate change for
Canada requires accounting for the international dimensions.
It is also important to consider international dimensions in
adaptation decisions. For example, adaptation measures and
policies adopted in one country could serve as trade barriers or
subsidies, and thus attract attention under international trade
agreements. Such possibilities lie in the future and are likely to
unfold gradually. It is nevertheless important for policy-makers
and industry in Canada to understand these broader economic
implications of adaptation to climate change.
Many other nations, particularly those in the developing world,
are likely to be more adversely aﬀected by climate change than
Canada. e higher frequency and severity of weather-related
disasters are already signiﬁcant obstacles to development, and
create more demands for humanitarian aid (Red Cross Climate
Centre, 2007). ere is a growing need for technical and ﬁnancial
assistance to developing countries to help them adapt to climate
change and associated extreme events (see Chapter 9). e
increasing losses from weather-related disasters world-wide are
also having impacts on insurance and reinsurance costs
(Linnerooth-Bayer and Mechler, 2006).
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TABLE 2: Selected examples of adaptation initiatives undertaken by individuals, community groups, industry and governments in Canada.

Adaptation example

References and/or chapter

INDIVIDUALS
• Northerners are more frequently using insect repellents, bug nets and window screens to deal with the
increased proliferation of insects.

Nickels et al. (2002)

• Hunters in the Arctic have increased the use of the global positioning systems to assist navigation in
unpredictable or challenging weather.

Ford et al. (2006)

• Homes and cottages are being built farther back from the coast.

Chapters 4, 8

• Residents of remote coastal communities are better prepared for shortages (i.e. power, food, transportation)
due to recent experience with inclement weather conditions.

Chapters 4, 8

Chapter 3

Chapter 3

COMMUNITY GROUPS AND ORGANIZATIONS
• The community of Arctic Bay, NU has shifted a portion of its narwhal quota from spring to summer hunts to
reduce risks associated with ice break-up conditions, and to increase chances of hunting success.

Armitage (2005); Community of Arctic Bay
et al. (2006)
Chapter 3

• Residents of Pointe-du-Chêne, NB organized an emergency shelter in response to increasing flooding risk, and
lobbied elected officials for less vulnerable road access.

Chapter 4

• A community group in Annapolis Royal, NS undertook mapping of potential storm surges that has resulted in
revision of emergency measures.

Medhi et al. (2006)

• The Mississippi Valley Field Naturalists published a report educating residents about the potential impact of
climate change on ice safety conditions from year to year

Egginton et al. (2007)

Chapter 4

Chapter 6

INDUSTRY
• Production barges have been used in the Mackenzie Delta rather than a land-based production facility, in
recognition that higher temperatures and rising sea levels are exacerbating flood risk.

Chapter 3

• Thermosyphons have been used in the construction of several major infrastructure projects in the North to
induce artificial cooling of permafrost under warming conditions.

EBA Engineering Consultants Ltd. (1995)

• Agricultural producers are purchasing crop insurance to offset losses caused by inclement weather.

Wittrock and Koshida (2005)

Chapter 3

Chapters 6, 7, 8
• Some forestry companies have started using high-flotation tires on their vehicles to help navigate wet or
washed-out conditions, allowing them to work in a wider range of weather conditions.

Cline et al. (2006); Mellgren and
Heidersdorf (1984)
Chapter 7

• The forest industry in central BC is seeking to extract as much merchantable timber as possible from forests
affected by the mountain pine beetle epidemic. The industry is also attempting to develop alternative markets
for beetle-killed wood.

Pederson (2004)

• Producers have changed their final product (e.g., from fresh fruit to juice) when the season has not favoured
original intentions.

Risbey et al. (1999); Belliveau et al. (2006)

• Ski resorts are diversifying activities offered to encompass as many seasons as possible.

Scott (2003)
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Adaptation example

References and/or chapter

GOVERNMENTS
• Municipalities along the Quebec eastern North Shore have introduced regulations to limit development in zones Chapter 5
vulnerable to coastal erosion and flooding.
• Westbank, BC has included climate change in the Trepanier Landscape Unit Water Management Plan.

Summit Environmental (2004)
Chapter 8

• The town of Vanderhoof, BC is engaged in a vulnerability assessment pilot project with the Canadian Forest
Service, with a specific goal of being able to plan adaptation to climate change.

Natural Resources Canada (2005)

• Water meters have been installed in the Southeast Kelowna Irrigation District and several Canadian cities (e.g.
Kelowna, BC; Sudbury, ON; Moncton, NB) to reduce water consumption.

Chapters 4, 6, 8

• Regina, SK has increased urban water conservation efforts.

Cecil et al. (2005)

• Smog and heat-health warning systems have been implemented in Toronto, ON and Montréal, QC.

Rainham et al.(2005); Ministère de la Santé
et des Services sociaux (2006)

• New Brunswick’s Coastal Areas Protection Policy establishes set-backs for permanent structures and could
facilitate planned retreat.

New Brunswick Department of the
Environment and Local Government (2002)

• Alberta’s Water for Life Strategy addresses climate change impacts in areas that are currently water-stressed.

Government of Alberta (2003)

• British Columbia’s Future Forests Ecosystem Initiative incorporates climate change adaptation into forest
management.

BC Ministry of Forests and Range (2007)

• Research and networking have been supported through a range of federal, provincial and territorial programs.

Environment Canada (2006)

3

Chapter 8

BUILDING THE MOMENTUM

e role and importance of adaptation are becoming more widely
recognized among scientists and governments (e.g.
Intergovernmental Panel on Climate Change, 2007b; Pielke et al.,
2007), and some media reports have cited the necessity for
adaptation (e.g. CBC News, 2007; Graham, 2007; Harrison, 2007;
Shimo, 2007). is is evident both within Canada and
internationally. Current adaptation initiatives in Canada are
promising indications of the determination of Canadians, from
individuals to community groups, industry and government, to
adapt to the changing climate.
Building on the momentum provided by these existing initiatives
requires envisioning where we want and need to go. Although
speciﬁc goals will vary based on their timeframe (e.g. short,

middle and long term) and the groups involved, one of the
commonly cited objectives is to have climate change integrated,
or ‘mainstreamed’, into relevant decision-making processes (e.g.
Klein et al., 2005, 2007). is means that climate change is not
considered in isolation from the numerous other factors that
inﬂuence decision-making, but rather is considered as one
element of integrative analysis and policy development. One
example of mainstreaming is the manner in which climate change
is addressed in the environmental assessment process for major
projects, such as mines and pipelines in northern Canada (see
Chapter 3). Although this represents important progress, there
are limitations to a project-by-project approach. While such an
approach contributes to reducing the vulnerability of the person
or agency implementing the action, it also has the potential to
CHAPTER 10: Moving Forward on Adaptation |
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inadvertently increase the vulnerability of others. erefore, it is
important to think about adaptation to climate change in a more
collective and strategic way in relation to Canada’s future
development (Oﬃce of the Auditor General of Canada, 2006).
e following four building blocks for strengthening the
momentum to undertake adaptation are addressed in this section:
• maintaining and strengthening the knowledge base
• synthesizing and sharing knowledge
• removing barriers to action
• reviewing and contributing to international initiatives.

3.1 MAINTAINING AND STRENGTHENING THE KNOWLEDGE BASE
To cope eﬀectively with climate change there must be a strong
understanding of the issue. is requires knowledge of potential
impacts and vulnerabilities, of projected changes in climate and
of adaptation processes and decision-making. It is important to
recognize key gaps in present knowledge, as well as the need to
maintain sources of data.
A large component of the climate change impacts and adaptation
literature is devoted to the concept of vulnerability, its assessment
and qualitative or quantitative measurement. Vulnerability is a
function of exposure, sensitivity and adaptive capacity (see
Chapter 2), and is therefore inﬂuenced by both climatic and nonclimatic factors. Vulnerability is generally considered greatest
where adaptive capacity is low (due to limited economic
resources, poor access to information and technology, or weak
social networks; see also Chapter 2); where economic activities are
highly climate sensitive; where present livelihoods are close to the
limits of tolerance or viability; and where ecosystems, social
systems and economies are fragile because they lack diversity or
have limited resilience (e.g. Burton and van Aalst, 1999; Adger et
al., 2004; Downing and Patwardhan 2005). Identifying systems,
activities and populations that are currently vulnerable to climate
impacts provides one basis for determining short-term priorities
for adaptation measures.
Although knowledge of future climate change is based in part
upon historical climate trends, it is primarily dependent on
analysis using Atmosphere-Ocean General Circulation Models
(AOGCMs), Regional Climate Models (RCMs) and statistical
downscaling techniques (see Chapter 2). ere have been
signiﬁcant advances in all of these methods in recent years, which
have led to higher conﬁdence in model projections, particularly
those of mean temperature. ere is, however, less conﬁdence in
projections of precipitation and other variables that are relevant
to the development and selection of speciﬁc adaptation options.
ere is also less knowledge of likely changes in climate
variability and extremes. Uncertainties will always be inherent in
climate projections, as analyses are dependent upon assumptions
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of future development pathways and associated greenhouse gas
emissions (see Chapter 2), as well as the relative strengths of
positive and negative feedback eﬀects and non-linear changes in
biophysical systems. is is not uncertainty regarding whether
climate will change, but rather about the speed and magnitude of
climate change over time. Adaptation is about how to deal with
an uncertain climate as well as a changing climate.
ere is an ongoing need for research on climate impacts. While
considerable progress has been made in modelling impacts, there
remain gaps with respect to the sensitivity of physical, ecological
and human systems to critical parameters and thresholds. An
important recent development in impacts research is the
derivation of probability density functions that capture the
continuous distribution of impacts as a function of a range of
future climate trends and variability (Carter et al., 2007).
With respect to adaptation decision-making, there are generic
reasons to be conﬁdent that Canada can adapt well, although
analysis of the costs associated with such adaptation remains a
major knowledge gap. is conﬁdence stems from the fact that
Canada is comparatively well endowed with respect to the broad
determinants of adaptive capacity: it is a wealthy society with a
highly skilled population and access to technology, and has strong
and eﬀective institutions. However, there is a diﬀerence between
having the capacity to adapt and having the will and motivation
to adapt (Burton, 2003). High adaptive capacity does not
necessarily translate into strong or eﬀective adaptation (e.g. Field
et al., 2007).
In any particular situation, there is a long list of possible adaptive
response options (see Chapter 3, Table 14 for an example in the
forestry sector). Such lists generally include technical,
administrative and behavioural actions that could be
implemented by diﬀerent groups, including governments,
industry and individuals. Which response, or combination of
responses, is chosen depends upon costs, estimates of the risk,
available technology, social and institutional constraints and
opportunities, and expected beneﬁts. For example, adaptation
choices to deal with drought at the farm level are inﬂuenced by
ﬁnancial institutions, producers of farm inputs (seeds, fertilizers,
machinery and equipment) and several kinds of government
programs (e.g. crop insurance). Ultimately, the choices made will
reﬂect the speciﬁc circumstances of the decision-makers,
including how they perceive the risks and the opportunities.
Dealing with uncertainties and non-speciﬁc predictions can
present challenges for gaining consensus on adaptation decisionmaking. Risk management techniques are oen used to address
decisions under uncertainty (Bruce et al., 2005). Generally
speaking, the resolution to these challenges lies in strategies that
will be robust against a range of diﬀerent climate scenarios (e.g.
Risbey, 1998; Cohen and Kulkarni, 2001).

3.2 SYNTHESIZING AND SHARING
KNOWLEDGE
e rapidly evolving nature of the climate change issue and the
large scope and quantity of research on climate change impacts
and adaptation necessitate the undertaking of periodic science
assessments and the eﬀective transfer of knowledge to decisionmakers. is report, From Impacts to Adaptation: Canada in a
Changing Climate 2007, represents the second national-scale
assessment of climate change impacts and adaptation in Canada,
the ﬁrst being the 1998 Canada Country Study (Environment
Canada, 1998). e spatial scale of national assessments allows
demonstration of the breadth and seriousness of the climate
change issue, but limits their application to detailed adaptation
planning. erefore, it is also desirable to have assessments at
local and regional scales, and assessments that focus on speciﬁc
sectors. At present, there are ongoing assessments being
undertaken in Quebec (Ouranos Consortium, 2007) and Alberta
(Sauchyn et al., in press). A sectoral assessment for health
(Seguin, in press) is also underway.
Consideration should be given to undertaking speciﬁc local and
community-based assessments (places, sectors, risks) on a regular
basis, with major integrating assessments more widely spaced in
time. For example, the European Union (EU) has proposed
undertaking semi-decadal syntheses based on results of EU and
national research programs (European Commission, 2007a).
Ongoing updates of relevant science and observational data and
trends are also valuable for monitoring evolving climate and the
ﬁrst-order impacts against the projections that inform adaptation
planning. Assessments can provide a foundation for the
development of government, business and community adaptation
strategies and measures. Assessments also help to direct future
research, by identifying knowledge gaps and stimulating new
ideas.
Although periodic assessments provide a vehicle for integrating
large volumes of scientiﬁc information, the transfer of the
resulting knowledge to a wide range of decision-makers,
including the general public, is also critically important. Raising
awareness of risks and opportunities that climate change presents
to Canadians, and the role that adaptation can play in responding
to climate change, represents the ﬁrst communication task.
ere is also much that can be learned through sharing of
information and experiences outside of formal assessment
processes. Places that are anticipating water stress in the future
can look to places already experiencing such challenges, such as
the Okanagan Valley (Cohen and Neale, 2006) or the Prairies, for
ideas on how to adapt. Although there are relatively few examples
of the eﬀective sharing and transfer of such knowledge, there are
considerable opportunities for improving the use of web-based
interfaces for information dissemination and exchange.

3.3 REMOVING BARRIERS TO ACTION
Many barriers to adaptation have been identiﬁed in the preceding
chapters of this assessment, including lack of awareness,
regulatory or legislative barriers, and societal expectations.
Limitations in access to relevant information, and the lack of
tools to facilitate integration of existing knowledge into decisionmaking, prevent existing information from being used as
eﬀectively as possible. e focus of public and media interest on
the reduction of greenhouse gas emissions has contributed to a
lack of recognition of adaptation and an underestimation of its
potential value.
A great deal of scientiﬁc knowledge about climate change in
Canada is held and advanced by government departments and
agencies, other government-supported centres and programs,
universities, think-tanks, professional organizations and nongovernment organizations. is information could be made more
accessible and user friendly and its use promoted more
vigorously. Speciﬁc information is needed on potential impacts
for localities and sectors, including the timing of expected
changes. Interactive discussions on adaptation measures would
also facilitate eﬀective and timely choices. As with many other
issues, informing key audiences and engaging them in a proactive
way would likely lead to an expansion of adaptation. Ensuring
widespread access to knowledge and experience, facilitated by
diﬀerent levels of government acting together, would be an
eﬀective way of enhancing Canada’s resilience to a changing
climate. Appropriate institutional mechanisms for making
information on climate change available and engaging Canadians
in consideration of their adaptation options could be devised.
Access to decision-support tools and data sets to support such
analytical methods is also important. Climate scenarios, an area
of active research in Canada, represent one important category of
data delivery (Climate Change Scenarios Network, 2007; Ouranos
Consortium, 2007). A recognized need with respect to scenarios
is more detailed information on the probability distribution of
impacts. In addition, although compilations of existing
adaptation methods and tools at the international level are readily
accessible (Feenstra et al., 1998; United Nations Framework
Convention on Climate Change, 2005), the majority of these tools
are directed towards the measurement and assessment of impacts,
rather than facilitating adaptation decision-making.
As noted previously, risk management approaches are the basis
for most current adaptation decision-support tools. Eﬀorts
highlighted in several of the regional chapters of this assessment
(e.g. Chapters 4 and 8) could lead to prototypes for decisionmaking in communities across the country (Mehdi et al., 2006).
Adaptation modelling, a concept that is currently in development
by a number of research groups worldwide (Herrod-Julius and
Scheraga, 2000; Hope, 2006; Burton, 2007; Dickinson, 2007) may
eventually result in formalized, quantitative methods for
evaluating potential adaptations for a particular location.
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3.4 REVIEWING AND CONTRIBUTING
TO INTERNATIONAL INITIATIVES
Much can be gained by reviewing and contributing to
international initiatives, and through a conscious eﬀort to draw
upon such opportunities. Most of the challenges facing Canada
are not unique to our country, and many regions of the world
have experience dealing with climate impacts similar to those
Canada is expected to see in the future. A 2006 review
(Gagnon-Lebrun and Agrawala, 2006) concluded that the
United Kingdom, United States, Australia, New Zealand and
the Netherlands were the most advanced in implementing
adaptation measures.
Workshops and conferences to share research results,
experience and tools, and participation in international
initiatives are all mechanisms for the transfer of knowledge.
Such sharing is one of the primary goals of the Nairobi Work
Program on Impacts, Vulnerability and Adaptation to Climate
Change under the UNFCCC (United Nations Framework
Convention on Climate Change, 2007). In addition, there are
growing opportunities for the Canadian business community
to play active and constructive roles outside our borders on
issues of climate change adaptation (International Institute for
Sustainable Development, 2003; Mitchell and Tanner, 2006).
e same applies to those engaged in research and
development and in technical and social innovation.
Canada also has a responsibility to help other countries
(Gardiner, 2004), especially those most severely impacted by
climate change and least able to adapt (Burton et al., 2006, see
Chapter 9). is can take the form of engagement in
multilateral negotiations and contributions under the
UNFCCC and other forums, as well as direct bilateral
assistance, and would complement eﬀorts of multilateral
agencies that highlight the importance of incorporating climate
change considerations within development policy frameworks
and programming (World Bank, 2006).
In addition to research initiatives and experience with
implementing adaptation measures, Canadians can also learn
from the experiences of other countries as they start to develop
policy frameworks and tools to assist adaptation (Box 2).

BOX 2

Learning from others
European countries have generally been the most active with
respect to adaptation policy initiatives, and a number now
have adaptation plans in place or under development.
The European Union (EU) ‘Climate Change Programme II:
Impacts and Adaptation’ has a mandate of “exploring its role
and the scope for a policy strategy to adapt to the impacts of
unavoidable climate change and how best to assist local,
regional, and national efforts” (European Commission,
2007b). The program published a report entitled Building
National Adaptation Strategies (European Climate Change
Programme, 2006). A green paper examining options for EU
actions emphasizes the need to develop a coherent policy
response to reduce costs and enable complementary actions
based on joint partnerships at the most appropriate level
(European Commission, 2007a).
Within the EU, steps are being taken by several member
countries, including the following:
France passed a national adaptation strategy in November
2006. The strategy takes a crosscutting approach involving
initiatives based on sectors (agriculture, energy and industry,
transport, buildings and habitat, tourism, banking and
insurance), environment (urban, seashore and oceans,
mountain, forest) and resources (water, biodiversity, health,
risks). France is now implementing the recommended actions
in this strategy.
The Netherlands has drafted a ‘National Programme for
Spatial Adaptation to Climate Change’ (ARK) with a strong
emphasis on spatial planning and addressing issues
associated with sea-level rise. It contains several key
elements, including the role of the government, the
integration of adaptation decisions into ﬁnancial processes
and instruments, and the design of physical structures.
Finland completed an adaptation strategy in 2005. The
strategy identiﬁes impacts and adaptation measures for all
key sectors. It identiﬁed six priorities for implementation in
the period 2006–2015: 1) integrating climate change impacts
and adaptation into sectoral planning; 2) improving capacities
to address extreme weather events; 3) including climate
change aspects into long-term investments; 4) enhancing
observation and monitoring systems; 5) strengthening and
focusing research and development; and 6) relating this work
to the international development agenda.
The United Kingdom is developing an ‘Adaptation Policy
Framework’ (APF) that incorporates feedback from public
consultations held between November 2005 and January
2006. The APF will set out a structure for the roles and
activities of different organizations (from central government
to individuals) to ensure a comprehensive and coherent
approach to adaptation and to prevent adaptation in one
sector from having negative impacts upon another sector.
This policy initiative complements work in the United
Kingdom on tools to support adaptation decision-making
(e.g. Willows and Connell, 2003; Shaw et al., 2007).
Spain has established a Climate Change Policies Coordination Commission, which in July 2006 approved a
‘National Plan for the Adaptation to Climate Change’
(PNACC). The plan provides a general reference framework
for evaluation of impacts, vulnerability and adaptation to
climate change.
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NEAR-TERM STEPS

Building on the strong knowledge base summarized in the
preceding chapters of this assessment, there are a number of
potential steps that could help ensure that adaptation continues to
move forward in Canada.

4.1 BROADENING ENGAGEMENT AND
COLLABORATION
All chapters of this assessment conclude that a wide range of
actors are involved in climate change adaptation (see also Table 2).
In addition to implementing adaptation actions, community
groups, industry and professional organizations, and all orders of
government can help strengthen adaptive capacity.
Given the broad range of actors involved, recognition and
articulation of the roles and responsibilities of each would
facilitate co-operation. ere is also likely to be a need for
appropriate mechanisms to facilitate eﬀective co-ordination and
collaboration. Such steps form part of the development of a
strategic approach to adaptation. Where adaptation is built onto
existing activities, it will likely be clear who will carry out the
adaptation measures or policies in question, under what authority
they will act and how the costs will be distributed. Where new
initiatives on adaptation are required, the situation might be more
complex. Clariﬁcation of the responsibilities of individuals,
industries and various orders of government will facilitate new
and planned action on adaptation. Some evolution of
responsibilities may need to occur as the need for adaptation to
climate change becomes more apparent and more urgent.

4.2 LEADING BY EXAMPLE
Leaders, innovators and early adopters exist within all segments
of Canadian society. With respect to climate change adaptation,
federal and provincial governments have provided much of the
leadership with respect to research and networking, while some
industries, municipalities and professional organizations have led
the way in implementation of adaptation measures or at least
preparing to adapt. is leadership conveys to others the
importance of adaptation and the beneﬁts that can be gained
through action.
is leadership could be enhanced through a more strategic
approach to adaptation. Many governments and non-government
organizations would beneﬁt from undertaking reviews of existing

policies and programs to assess their vulnerability to climate
change, and their ability to facilitate adaptation. Such analyses
have been undertaken in the United Kingdom (e.g. Department
of Environment, Food and Rural Aﬀairs, 2003) and could serve as
a model for other governments concerned with climate change
impacts. Similarly, industry and businesses would beneﬁt from a
review of how climate change is likely to inﬂuence their
operations, planning processes and competitiveness in terms of
trade and market share. Such reviews would identify areas for
more detailed examination, and ultimately lead to revision of
climate-sensitive operations, programs and policies that will
enhance their sustainability under a changing climate.

4.3 ENHANCING INSTITUTIONAL
CAPACITY
ere is now a diﬀuse and generally unco-ordinated ﬂow of
information and advice with respect to climate change adaptation
from several government agencies, the scientiﬁc community and
others. Enhancing institutional capacity could help shape a more
coherent and user-friendly process that would allow Canadians to
access the most authoritative information about how climate
change will aﬀect them in their own businesses and localities, and
to engage the appropriate expertise in discussion about
adaptation options. Examples of new institutions developed to
help address this gap in Canada include the Ouranos Consortium
(Quebec), the Prairie Adaptation Research Collaborative and the
Paciﬁc Climate Impacts Consortium. ere is also signiﬁcant
opportunity to enhance the capacity within existing institutions
to provide information and guidance on adaptation. For example,
agricultural extension services, public health authorities, water
management authorities and many other such services could
factor climate change into the guidance they provide.

4.4 PROMOTING AND MANDATING
ADAPTATION MEASURES
In some circumstances, more than information and guidance may
be required to move forward on adaptation action. is may be
especially true where extra costs are involved, or where
institutional or other barriers exist. In such circumstances,
governments and industries may wish to take further action, such
as the provision of incentives or penalties. For example, water
rates could be modiﬁed for diﬀerent users, and improvements in
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water-use eﬃciency could be promoted and rewarded. Insurance
may also have a role to play in facilitating adaptive behaviour. A
range of market-type instruments can be used to promote and
persuade people to move towards eﬀective adaptation within
various sectors. In circumstances where climate change presents
signiﬁcant risks to the security and safety of Canadians, it may

5

be appropriate to mandate or require adaptation actions.
Prominent among these needs is the importance of ensuring that
construction of buildings and other infrastructure is robust to
the changes in climate, including extreme weather risks.

FROM VISION TO ACTION

is chapter has described current and potential adaptation
options, policies and measures in the context of a vision for an
adaptive and adapting society. It is intentionally non-prescriptive
in the sense that no speciﬁc recommendations are directed to
any one place or institution. Because adaptation is such a
multistakeholder and place-speciﬁc process, heavily top-down or
structured approaches would risk inhibiting the diversity of

activities and innovations that are required. It is clear that, as
more climate impacts are experienced, all sections of Canadian
society will need to adapt. Co-operation, co-ordination and
social solidarity will help ensure that this will happen, and that
barriers and obstacles are removed. Moving from vision to
action needs many steps by many motivated actors.
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