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Preface

Sustainable development (SD) is more than ever a major policy issue for countries around the world. Climate
change, the loss of habitat and biodiversity, stresses on freshwater, and severe social and environmental problems
in cities are among the challenges facing most countries. But beyond climate change, to which the Canadian
government has already begun to respond through the ratification of Kyoto, what are the most pressing issues
facing the country? What knowledge gaps remain in our understanding?

To address these questions, the Policy Research Initiative (PRI) and the International Institute for Sustainable
Development (IISD) have drawn on extensive expertise, both domestic and international, to identify the major
SD challenges for Canada.

The PRI is committed to providing the federal government with policy research on major crosscutting issues
facing Canada. Over the past year, the PRI’s policy research work on SD has followed two broad tracks. The first
involves identifying priority SD issues facing Canada, the second is identifying principles, indicators, instruments,
and institutions for achieving SD. This paper, Advancing Sustainable Development in Canada: Policy Issues
and Research Needs, represents the culmination of the first research track.

Since 1990, the IISD has been examining a broad range of SD issues at community, regional, national, and
international levels. Through its track record of innovative projects, the Institute is respected around the world
for its leading-edge SD policy work. In March 2003, the PRI commissioned the IISD to write a paper on the core
SD issues that go beyond climate change.

The seven key SD issues facing Canada explored in this paper are the need to bring about changes in the way
cities are designed and planned, improving the quality and management of Canada’s freshwater resources,
engaging in cross-jurisdictional, eco-region level decision making, understanding the impacts of globalization on
SD in Canada, designing signals and incentives that induce sustainable behaviour among citizens and the private
sector, reducing the ecological burden of current lifestyles, and taking bolder steps in meeting international
commitments related to the alleviation of poverty in the world.

While each issue identified in this paper presents its own unique challenges, some common elements emerge: the
need to develop indicators against which progress can be measured and different policy options and instruments
can be evaluated, the need to identify crosscutting strategies that work, and the need to better understand the
institutional and governance frameworks, which can provide the federal government with the leverage needed
across departments and in society to further Canada’s SD objectives.

We would like to extend our most sincere thanks to all the contributors to this paper: the IISD staff for sustained,
high-quality work, the PRI staff for guidance and comments throughout the process, and the interdepartmental
community for constructive comments. Two individuals deserve special thanks: Pearl Eliadis, Senior Research
Director at the PRI for her intellectual engagement and leadership in this project and Marlene Roy, from the
IISD, for coordinating and drafting this document under challenging circumstances.

We hope this paper will serve as a starting point for, and give structure to, further research and debate on the
issues and research needs facing SD policy-makers in Canada.

Jean-Pierre Voyer David Runnalls
Executive Director President
Policy Research Initiative International Institute

for Sustainable Development







Executive Summary

The World Summit for Sustainable Development held in September 2002 once again focused the world’s
attention on sustainable development and brought about renewed commitments from governments to implement
Agenda 21, the program of action originally agreed to at the Earth Summit in 1992. Sustainable development is
a broad and challenging agenda requiring a long-term vision that is adaptable as well as steadfast in its purpose.
Moreover, governments are being called upon to guide national development and meet their international
commitments in an environment of increasingly complex relationships.

This paper is the result of a Policy Research Initiative/International Institute for Sustainable Development exercise
to identify and clarify issues of sustainable development of particular importance to Canada in the mid to long
term. After much consultation, the seven issues described below were chosen based on their level of significance
to Canadians and degree of importance to Canada in meeting its international sustainable development
commitments. Though important, the issue of climate change was not considered at the request of the PRI. In
recognition of the highly complex and fluctuating environment in which research and policy take place, the
selected issues have been framed so the linkages between them can be readily identified, yet they are discrete
enough to allow priorities to be developed.

A. Urban Redesign

Urban infrastructure is the physical manifestation of cultural and social values. This infrastructure demonstrates
the underlying problems of urban form, which is becoming increasingly mal-adapted to the needs and activities
of today and the future. The challenge is to bring about change in the way cities are designed and planned
so they support the sustainability of the larger-scale systems to which they are linked.

Quick Facts g N

e Seventy-nine percent of Canadians live in urban areas.

e Local decision makers have a great deal of influence on Canada’s economic innovation and social
cohesion.

e Canadian cities appropriate land areas many times their size according to their ecological footprint.

e Canadian cities are challenged by social problems, such as poverty and crime, and health problems
associated with air pollution.

Research Needs EX™

e Determine how to implement sustainable development goals of cities that address a broader range
of quality-of-life issues.

e Jdentify factors that have led to successful change for sustainable development in cities.
¢ [nvestigate the mix of government and economic instruments that can advance urban sustainability.
e Research examples of success in other countries to provide insight into solutions for Canada.

e Review ways to strengthen the federal influence and input to sustainable urban planning.




B. Freshwater Management

Water scarcity and declining water quality is at a crisis point in many areas of the globe, driven by increasing
competition for water resources by a growing population and per capita consumption levels. This issue is not
about dealing with the global commons, but instead is rooted at the regional, national, and sub-national levels,
and deals with supply, demand, and local conflicts. A strong global demand for investment in, and access to, clean
water will have an impact on Canada, which has placed a high priority on water quality and is water rich.

Quick Facts gg& N

e Canada has almost 10 percent of the world’s freshwater, less than one percent of the world’s population
and the second highest per capita consumption of freshwater.

e Many Canadian basins are affected by pollution from industrial and municipal runoff and airborne
pollutants negatively impacting people and ecosystems.

e Water supplies are threatened by inefficient use allowing for unnecessary over-consumption.

e (lobalization has already increased the demand for our agriculture exports, with consequent increased
pressure on our domestic freshwater resources.

¢ Urgent matters include the ongoing drought in Western Canada, intensive livestock production, global
warming melting glaciers, poor farm drainage practices, and overuse of chemical fertilizers.

Research Needs °

e [nvestigate how to implement integrated freshwater management effectively.

e Develop common frameworks and understand how policy decisions taken at various levels of
government are affecting individual watersheds.

e Determine how to leave enough water in ecosystems to provide a full range of ecological services.
e Develop full-cost pricing of water, including analysis of its distributional effects.

e Study the mix of rights, incentives, and administrative structures (e.g., conservation watershed
management in Canada) to develop community capabilities for management of freshwater ecosystems.

e Study the cross-linkages and synergies with other important policy drivers.

e Examine the cumulative impacts of intensive livestock production.




C. Eco-Region Sustainability

Canada’s several large eco-regions are suffering from habitat degradation and loss. This degradation exacts a toll
in loss of ecosystem services and livelihoods. To make better decisions to advance sustainable development,
we need to look at problems and solutions as they interact on the landscape and over time. This type of
“place-based” decision making considers the eco-region and associated human activity in its entirety instead
of taking a more traditional and narrower sectoral and/or jurisdictional approach. It does require, though, a

well-developed set of analytical tools and understanding of how jurisdictional issues will play out.

i rocs

e The quality of life of Canadians depends on the health and wealth of ecosystems.

e Some areas of the country are at high risk (urban, agricultural, and some forest landscapes) and all
habitats are at some risk due to such global issues as climate change, long-range transport of air
pollutants, and the invasion of exotic species.

e Livelihoods are threatened. For example, the collapse of the cod fishery on the Atlantic coast resulted
in 40,000 lost jobs.

e Flora and fauna are also threatened: the number of endangered species in Canada rose from 178 in
1988 to 415 in 2002. It should be noted, however, that this increase in species at risk is more
representative of the capacity of the Committee on the Status of Endangered Wildlife in Canada to
assess species than of the rate at which species are becoming endangered; many hundreds of species
have not yet been examined.

Research Needs 2ZX%

e Carry out a comparative analysis of cases in which eco-region frameworks have been used as the basis
for decision making.

e Advance our understanding of the key ecosystems and ecological structures required to sustain
ecosystem services.

¢ Develop a proper valuation of ecosystem services and the institutions required for mediating conflicts
when different social groups assign different values to these services.

¢ Jdentify new tools for managing at the eco-region level.

e Determine how various levels of government can link visions, goals, and policies at the scale of the
eco-region.

¢ Define the legal, policy, and management arrangements for Aboriginal peoples.




D. Impacts of Globalization on Canada

Canada’s trading status and involvement in various trade agreements is creating opportunities as well as
vulnerabilities for Canada. National economies are becoming more and more integrated in a global economic
structure, where all the elements needed to produce a final good or service — production of inputs, design,
assembly, management, marketing, savings for investment — may be sourced from around the globe in a system
held together by powerful communications, information, and transportation technologies. The trend toward
globalization has been driven, in part, by these new technologies and, in part, by reduced barriers to international
trade and investment flows. The result has been a steady increase in the importance of international trade in the
global economy. The major institutional drivers for globalization have been trade agreements at the multilateral,
regional, and bilateral levels.

The links between globalizing trends and sustainable development are multiple and complex; the major elements
noted in this paper are:

e impacts on a state’s ability to regulate in the interests of public policy objectives, such as a clean environment,
human health and safety, health and education services, and others; and

e impacts of the increased flow of goods and services on the natural environment.

e The trend toward globalization has been driven by new technologies and by reduced barriers to
international trade and investment flows.

e The importance of international trade in the global economy has grown. In the last 50 years, while
the global economy quintupled, world trade grew by a factor of 14.

e Canada, as a small and open economy, is as much a part of this phenomenon as any other developed
country, with exports as a share of gross domestic product (GDP) growing from 26.5 percent in 1988
to 43.1 percent in 2002.

e The major institutional drivers for globalization have been trade agreements at the multilateral,
regional, and bilateral levels.

e Policies that were once considered to be strictly domestic will increasingly have impacts on other
countries.

e Rules of the World Trade Organization (WTO) have been reaching behind national borders to
regulate the myriad domestic processes that can impede trade flows.

Research Needs gaz=

e Study the possible regulatory impacts of liberalization of services trade and investment.

e Analyze the prospect for regionalism to affect sustainable development.




E. Signals and Incentives

Monetary and non-monetary instruments are used to send signals to decision makers and guide their decisions.
Two approaches to implementing sustainable development are using models and associated metrics of sustainable
development, and internalizing externalities. There are questions about how these signals and incentives
are developed, how flexible they are, who verifies them and how to use them to make intelligent decisions. The
challenge is to develop and refine these approaches so they inform each other, thus enabling adaptation while
linking them to overall policy objectives.

e Signals and incentives are tools for advancing sustainable development that are important for moving
forward and ensuring that we are making the right decisions.

e Economic signals are rarely linked to environmental signals in a direct way.

e Miscommunication between signals from the environment and incentives from the market can ignite
dissension and prevent necessary adaptation from taking place in a timely way.

Research Needs °

e Develop a framework that combines monetary and non-monetary instruments.

e Develop appropriate indicator frameworks for Canada at various spatial levels and set priorities for
constructing the necessary data sets.

e Evaluate economic instruments and their applicability in relation to biodiversity and habitat
conservation.

e Determine how to better communicate concepts and frameworks to the public.




F. Unsustainable Lifestyles

In a world of finite resources, Canadians are richly endowed. Indeed, many consider Canadian levels of per capita
consumption unsustainable and inequitable. Shifting behaviours to more sustainable lifestyles, however, are
proving difficult. From among the many instruments available to influence consumer choices, “moral suasion”
is often used by government. Despite 30 years of environmental policy-making, we do not yet understand why
individuals have not made the connection between long-term environmental damage and individual lifestyle — and
have not acted accordingly. We need to learn more about the development of social instruments that will lead
to changes in attitudes and behaviours.

e Environmental impacts from household activities have worsened and are expected to intensify even
more over the next 20 years.

e Canadians have one of the largest ecological footprints, estimated to be 7.7 ha/cap, with only the
United States and Australia being higher.

e High levels of consumption can be linked directly or indirectly to a number of significant “danger signs”
in our ecosystems, such as high levels of emissions and waste that exceed the ability of the earth’s sink
capacities and growing degradation of renewable resources such as water, soil, forests, fish, and
biodiversity, that undermines ecosystem integrity and livelihoods.

Research Needs 2ZX%

e Strengthen evidence-based research on the effectiveness of social instruments in the environment
and sustainable development field.

e [nvestigate how sustainable development policy instruments can be combined more effectively.
e Carry out research on what motivates Canadians to change.

e Investigate communications and engagement approaches that stimulate collective responses.




G. International Engagement: Poverty and Sustainable Development

Poverty alleviation is a fundamental principle of sustainable development and a primary goal of the Millennium
Development Goals and the World Summit on Sustainable Development Plan of Implementation, both having
been endorsed by the United Nations. Canada, as a UN member and as part of its own foreign policy, has made
several commitments to poverty reduction. The consensus is, however, that Agenda 21 and other well-intended
international commitments made by Canada and other developed countries have not resulted in sustainable
development paths in developing countries.

Quick Facts gg& N

e Poverty lies at the heart of resource access and sharing issues, welfare economics, and equity
principles.

e Problems of pollution and resource scarcity elsewhere also affect Canada.
e The paradigm of fast economic growth has failed to alleviate poverty.

e Canada is a strong participant in the United Nations, generally supporting multilateral efforts to
attain security and peace worldwide and at home.

e The first of the Millennium Development Goals aims to eradicate extreme poverty and hunger, with
the initial target of halving, between 1990 and 2015, the proportion of people whose income is less
than $1 a day.

¢ The development agenda has largely evolved separately from the environmental agenda with research
taking place in one sphere, and sometimes giving nominal reference to the other.

Research Needs °

e [dentify the links between poverty and the environment at the local level.

e Jdentify the sustainable development goals of developing countries and assess how Canada can
contribute to an agenda for change that bridges the gap between northern and southern perspectives.

e Assess the effectiveness of programs designed to increase developing country capacity to participate
effectively in the multilateral system.

e Examine how international trade and investment can contribute optimally to the achievement of
sustainable development.

e Assess donor efforts at policy coherence and donor coordination.




Research Needs Clusters

In identifying the research needs outlined above, it became clear that the needs related to each issue could be
clustered, thereby demonstrating the potential for synergies among them. This clustering could prove useful in
considering the next steps in policy development and in achieving efficiencies. Six clusters have been selected.

Adaptation and Change
e [dentify factors that have led to successful change for sustainable development in cities. (Urban Redesign)

e Carry out a comparative analysis of cases in which eco-region frameworks have been used as the basis for
decision making. (Eco-region Sustainability)

e Analyze the prospect for regionalism to impact on sustainable development. (Impacts of Globalization
on Canada)

e Carry out research on what motivates Canadians to change. (Unsustainable Lifestyles)

¢ [nvestigate communications and engagement approaches that stimulate collective responses. (Unsustainable
Lifestyles)

e [dentify the links between poverty and the environment at the local level. (International Engagement: Poverty
and Sustainable Development)

e Eixamine how international trade and investment can contribute optimally to the achievement of sustainable
development. (International Engagement: Poverty and Sustainable Development)

Ecosystems

e Advance our understanding of the key ecosystems and ecological structures required to sustain ecosystem
services. (Eco-region Sustainability)

e Determine how to leave enough water in ecosystems to provide a full range of ecological services. (Freshwater
Management)

Ecology/Economic Integration
e Develop full-cost pricing of water, including analysis of its distributional effects. (Freshwater Management)

e Develop proper valuation of ecosystem services and the institutions required for mediating conflicts when
different social groups assign different values to these services. (Eco-region Sustainability)

¢ Develop a framework that combines monetary and non-monetary instruments. (Signals and Incentives)

e Evaluate economic instruments and their applicability in relation to biodiversity and habitat conservation.
(Signals and Incentives)
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Implementation Strategies

e Determine how to implement sustainable development goals of cities that address a broader range of
quality-of-life goals. (Urban Redesign)

e [nvestigate how to implement integrated freshwater management effectively. (Freshwater Management)
e [dentify new tools for managing at the eco-region level. (Eco-region Sustainability)

e Develop appropriate indicator frameworks for Canada at various spatial levels and set priorities for constructing
the necessary data sets. (Signals and Incentives)

e Identify the sustainable development goals of developing countries and assess how Canada can contribute
to an agenda for change that bridges the gap between northern and southern perspectives. (International
Engagement: Poverty and Sustainable Development)

e Assess the effectiveness of programs to improve developing country capacity to participate effectively in the
multilateral system. (International Engagement: Poverty and Sustainable Development)

e Eixamine the cumulative impacts of intensive livestock production. (Freshwater Management)

e Research examples of success in other countries to provide insight into solutions for Canada. (Urban Redesign)

Institutional Change

e Review ways to strengthen the federal influence and input to sustainable urban planning. (Urban Redesign)

e Develop common frameworks and understand how policy decisions taken at various levels of government are
affecting individual watersheds. (Freshwater Management)

e Determine how various levels of government can link visions, goals, and policies at the scale of the eco-region.
(Eco-region Sustainability)

e Define the legal, policy, and management arrangements for Aboriginal peoples. (Eco-region Sustainability)

Policy Instruments

e [nvestigate the mix of government and economic instruments that can advance urban sustainability. (Urban
Redesign)

e Study the mix of rights, incentives, and administrative structures (e.g., conservation watershed management
in Canada) to develop community capabilities for management of freshwater ecosystems. (Freshwater
Management)

e Study the cross-linkages and synergies with other important policy drivers. (Freshwater Management)

e Study the possible regulatory impacts of liberalization of services trade and investment. (Impacts of
Globalization on Canada)

e Determine how to better communicate concepts and frameworks to the public. (Signals and Incentives)

e Strengthen evidence-based research on the effectiveness of social instruments in the environment and
sustainable development field. (Unsustainable Lifestyles)

e Investigate how sustainable development policy instruments can be combined more effectively. (Unsustainable
Lifestyles)

e Assess donor efforts at policy coherence and donor coordination. (International Engagement: Poverty and
Sustainable Development)
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Introduction

What is Sustainable Development?

The United Nations Conference on the Human Environment (Stockholm Conference) in 1972 brought sustainable
development — the notion that environmental protection and development, particularly poverty alleviation, were
compatible and necessary for a better quality of life — into the lexicon of international politics. At that time,
environmental issues were high on the public agenda in developed countries with the core debate focused
on environmental quality versus economic growth. Concurrently, developing countries were mainly concerned
with the urgent and compelling goal of development, which had been the focus of the international community
for two decades and, more recently, endorsed by proposals set out by the United Nations for the Second
Development Decade.

Since then, sustainable development has been debated and defined at numerous forums and by various
researchers, policy-makers, activists, and others worldwide. A common starting point for most discussion and
analysis is the Brundtland Commission definition of sustainable development from its seminal 1987 report Our
Common Future. This definition of sustainable development — “development that meets the needs of the present
without compromising the ability of future generations to meet their own needs” (p.43) — broadly embodies
two key concepts. First, is the concept of “needs,” particularly the overriding priority of the essential needs of
the world’s poor. And second is the idea of limitations imposed by the state of technology and social organization
on the environment’s ability to meet present and future needs. While not without its critics, this definition has
been widely accepted and has also allowed for diverse interpretations, enabling a rich debate.

The initial divide between those seeking environmental protection and those seeking development still
reverberates in sustainable development discourse today. Even though considerable progress has been made
on integrating environment and development in such fields as ecological economics, integrated assessment,
and complex systems analysis, this integrative endeavour is still in its infancy, and influenced significantly by
political upheaval, growing population pressures, environmental degradation, and human misery in many parts
of the world.

Canada and Sustainable Development

Canada has been involved in the definition and evolution of sustainable development since the concept first came
into active use in international policy-making. Canadians, including Maurice Strong, the Secretary-General
for both the United Nations Conference on the Human Environment (Stockholm Conference) in 1972 and the
United Nations Conference on Environment and Development (Earth Summit) in 1992; and Jim MacNeill, the
Secretary-General for the World Commission on Environment and Development (Brundtland Commission), have
been at the forefront.! Since the release of the Brundtland Commission report Our Common Future in 1987,
there has been a surge of activity and policy-making at various levels of government and in civil society aimed at
advancing sustainable development. This is particularly evident in the international policy arena where several
global conferences on sustainable development have been held and regimes formed around the implementation
of various multilateral environmental agreements, such as the United Nations Convention on Biological Diversity
and the United Nations Framework Convention on Climate Change.
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According to the most recent Yearbook of International Cooperation  Box 1
on Environment and Development, Canada has signed and/or
ratified at least 45 multilateral environmental conventions and

agreements (Schram and Thommessen, 2002: 224-225). In addition, North American Environmental
Canada is signatory to numerous agendas for action such as Agenda 21, Issues Noted in the 2002 GEO-3
the Habitat Agenda, Beijing Declaration and Platform for Action, « Land degradation

and the World Summit on Sustainable Development (WSSD) Plan
of Implementation; various declarations such as the Millennium
Declaration and Universal Declaration of Human Rights; and several
international economic arrangements and trade treaties. The Canadian
Department of Foreign Affairs and International Trade’s Database of
Canada’s International Environmental Commitments, a more extensive

e Pesticides
e Forest health

e Habitat destruction and
degradation

e Bio-invasion

inventory including only environmental agreements, lists 130 bilateral * Groundwater
and multilateral binding and non-binding agreements (DFAIT, 2003). e Great Lakes water quality
. . . o e Conversion of fragile ecosystems
Despite Canada’s many international agreements and contributions, in coastal areas
efforts to implement sustainable development in Canada have

e . . e Overexploitation of marine
been limited. Early post-Brundtland enthusiasm saw the creation of resources

national and provincial round tables on the environment and economy:.
Most folded, however, by 1995 leaving only the National Round
Table on the Environment and Economy, and the Manitoba Round
Table on Sustainable Development. Otherwise, the primary mechanism

e Pollution
e Ozone depletion
e Climate change

for implementing sustainable development in Canada was the creation e Urban sprawl

of the Office of the Commissioner of the Environment and Sustainable ¢ Ecological footprint
Development within the Office of the Auditor General, and the e Floods and climate change
requirement that all federal departments must file sustainable e Forest fires

development strategies showing how they will implement sustainable
development principles in their policies and programs, which the
Commissioner then audits.?

Issue Selection

The seven issues chosen for advancing sustainable development in Canada are not necessarily new, but are
important and not easily resolved. The selection of issues is substantiated by a review of several surveys published
in 2002, 30 years after the Stockholm Conference. From among these surveys the following issues were noted
most frequently: freshwater, poverty, globalization and trade, unsustainable consumption, climate change and
energy, land degradation and deforestation, health and HIV/AIDS, and biodiversity loss (UNV, 2002; Environics,
2002; World Wide Fund, 2002). The United Nations WEHAB agenda (Water, Energy, Health, Agriculture and
Biodiversity) for the WSSD focused on five key areas, namely, water, energy, health, agriculture, and biodiversity/
ecosystem management, for priority action (UN, CSD, 2003). Regionally, the GEO 3 report listed several
North American environmental issues (see Box 1) (UNEP, 2002). In Canada, a December 2000 pilot survey of
18 recognized international and Canadian Environmental Knowledge Centres done for Environment Canada
named water, trade and environment, and climate change as the top emerging environmental issues; climate
change, environmental governance, and resource management as the three issues most needing public policy
research, and climate change, biotechnology, and water as the three issues most needing scientific research
(EC, 2000).
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In addition, the experience was applied from two previous issue scans done by the International Institute for
Sustainable Development (IISD), one in 1999 identifying priority sustainable development issues at the new
millennium,? and another for the WSSD, noting sustainable development successes and failures since the Rio
Conference of 1992 (IISD, 2002).

The issues and research needs defined in this paper were developed within several constraints, which, at times,
limited the ability to describe the full scope of the issue and its importance. These are mentioned here so the
reader understands why certain critical aspects of each issue were not discussed. First, climate change is
causing a sea change in policy and management, as it is extensively increasing uncertainties. While climate change
impacts are alluded to, for the most part, these were not discussed — at the request of the Policy Research
Initiative (PRI) — because of efforts occurring elsewhere in the federal government. And last, in an endeavour to
keep the paper as concise as possible, some issues could only be broadly discussed.

Issues Selected by the IISD

e Urban redesign;

e freshwater management;

e eco-region sustainability;

e impacts of globalization on Canada;

¢ signals and incentives;

unsustainable lifestyles; and

¢ international engagement: poverty and sustainable development.

Organization of the Issues

Sustainable development is increasingly being analyzed by using evolving systems thinking, which is well suited
to the study of complex, ill-defined real situations (Hodge, 1996). This approach helps address problems of
inadequately integrating ecological, economic, and social problems inherent in the development of dynamic
and adaptive policy and management. Social and environmental dimensions can be seen as complex adaptive
systems that are interconnected with, and embedded in, other systems. For example, a city would be nested in
aregional, provincial, federal, and international hierarchy of formal policy systems, or could be viewed as existing
in a bioregional, hemispheric, and global hierarchy of nested ecosystems. The challenges of managing such
complex, dynamic systems are described by Glouberman.

Complex adaptive systems are made up of many individual, self-organizing elements capable
of responding to others and their environment. The entire system can be seen as a network of
relationships and interactions, in which the whole is very much more than the sum of the parts. A
change in any part of the system, even in a single element produces reactions and changes in associated
elements and the environment. Therefore, the effects of any one intervention in the system cannot be
predicted with complete accuracy, because the system is always responding and adapting to changes
and to the actions of individuals. Nevertheless, by making many small-scale changes and selecting those
that produce the desired effects, individuals and groups may succeed in bringing about improvements
in the system as a whole. At the same time, the tendency of elements within the system to organize
themselves offers opportunities to bring about changes that benefit the system (Glouberman
et al., 2003: 1).
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Thus, inter-linked socio-ecological systems are viewed as nested sets at different scales that continually
move through cycles of growth, accumulation, restructuring, and renewal. Here, smaller, faster cycles invent,
experiment, and test, and are found at lower levels of the hierarchy, while systems at larger scales and levels
are slower, but invigorated from below by the faster moving cycles of innovation. These larger, slower levels
of the hierarchy stabilize and conserve accumulated memory of past successful experiments.

The work done on complex adaptive systems* was adopted in organizing the issues in this paper. The use of this
theory and consequent organization of issues is predicated on two assumptions. First, the US National Research
Council’s position that “society and its decision-makers must recognize that agricultural, urban, industrial and
ecosystem processes interact with each other and must be evaluated as an integrated system,” and to achieve this
integrated approach, “location-specific” knowledge and know-how is particularly useful (US, NRC, 1999: 222).
And, second, small-scale change at faster moving lower levels of a system hierarchy can drive change upward,
advancing or hindering sustainable development (Axelrod and Cohen, 2000: 29).

The first four issues each focus on socio-ecological systems found at various spatial scales that are, by definition,
location specific. They are ordered from the smallest to largest with urban systems first (Urban Redesign),
followed by watersheds (Freshwater Management), eco-regions (Eco-region Sustainability) and global
systems (Impacts of Globalization on Canada). The remaining three issues then look at various policy
tools and their application to problems of sustainable development. Once again, they proceed from smaller through
to larger scales. Signals and Incentives on economic instruments and monitoring, assessment and reporting,
relates to individual decision making, Unsustainable Lifestyles on information and education instruments,
relates to individual and group behaviour, and International Engagement on Poverty and Sustainable
Development considers foreign aid for poverty alleviation, a national and international issue.
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Issues

A. Urban Redesign

Urban infrastructure is the physical manifestation of our cultural and social values and, as such, demonstrates
the underlying problems of our current urban form (Smith et al., 1998: 1-2). Established when the primary goal
of city planners was to increase efficiency (Graham et al., 1998: 255), the shape of our urban infrastructure is now
ill suited to newer realities. In the past few decades, population growth and rural-urban migration have created
more and ever-larger cities that have become vibrant centres of culture and commerce (UN, Habitat, 2001a: 3).
There is another side to this trend, however. High levels of consumption have created mountains of waste;
growing population and inequitable distribution of wealth have resulted in more slums and homelessness; and
addiction to automobiles leads to urban sprawl and decaying core areas (UN, Habitat, 2001b). Consequently,
urban sustainable development has become critical and multi-dimensional; it now “relates to energy consumption,
transportation and land use planning, community building, and environmental and social justice issues, as well
as good environmental management” (Portney, 2003: 240).

The challenge is to bring about change in the way cities are designed and planned and reorient current
infrastructure (in which much has been invested already) so it supports the sustainability of the larger-scale
systems to which cities are linked. This problem is exacerbated by the lack of necessary financial support to
cities by the provinces under which they are governed, and their limited authority to raise revenues through
local taxation (Diamant and Carter, 1997: 4).

Rationale for Inclusion

General level of impact on the quality of life of Canadians

Seventy-nine percent of Canadians live in urban areas with a population of more than 10,000 people;” Canadian
cities have become socially diverse and home to the majority of service industries, which now dominate
the national economy (Bradford, 2002). The flow of people, ideas, and capital generated by globalization has
converged in urban centres, bestowing local decision makers with a great deal of influence on Canada’s economic
innovation and social cohesion.® Concurrently, the impact of cities on the environment is increasing. According
to calculations done using the ecological footprint,” Canadian cities appropriate land areas many times their size.
For example, Vancouver, British Columbia, “appropriates the productive output of a land area nearly 174 times
larger than its political area to support its present consumer lifestyle” (Global Vision, Last updated July 2000).
Two recent Canadian reports to the United Nations® also note the following urban problems, among others:

e the lack of provision of affordable housing;

e the lack of sustainable transportation planning;

¢ the need to maintain and extend basic infrastructure;

e the need to protect and restore the environment in and around cities;

¢ the need for more sustainable use of resources through changes in consumption patterns;
e the loss of agricultural land; and

e the increasing income disparity.

Social problems, such as poverty and crime, are mainly located in urban areas, and air pollution is now an immense
health problem in some of Canada’s larger cities — a problem that is expected to worsen.
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Urgency with which the issue needs to be addressed

Urban sustainability is a matter of great urgency. Cities are where the majority of Canadians live and work, and
by undertaking activities that advance sustainable development, a large number of people would be affected.
In addition, improvements in the urban environment would spill over into rural areas improving wildlife habitat
and the rural environment. Even if urban sustainability is tackled in the near future, problems will probably
continue for some time, as it is difficult to change built infrastructure and institutions in the short term.

Probability that lack of resolution will lead to increased conflict and need conflict management

Conflict is already part of urban life fed by problems associated with poverty and urban crime. The large urban
footprint also creates conflicts with rural residents, such as when cities look for places to dump hazardous
waste or when polluted water travels downstream. At a larger scale, the consumptive lifestyle of urban Canadians
contributes to environmental degradation and resource scarcity in other parts of the world.

Scope of social significance

In Canada, urban issues have been part of a public debate that has captured the attention of federal policy-makers.
The recent Prime Minister’s Caucus Task Force on Urban Issues defined an urban strategy for Canada and called
for projects and programs to, among other things, enhance and improve the quality of life for all Canadians, meet
social obligations, contribute to sustainable development in transportation, infrastructure, and housing, adhere
to environmental and land use standards, and assist Canada to comply with international agreements (Canada,
PM, 2002: 7). In addition, a 2003 survey of Canadians living in major cities found urban residents want the federal
and provincial governments to be more involved in addressing city needs, specifically in upgrading infrastructure
and sourcing alternative types of funding beyond user fee increases and property taxes.’

International commitments and obligations

Canada has signed several international agreements and treaties, which directly impact cities. Agenda 21:
Programme of Action for Sustainable Development, agreed to in 1992 at the Earth Summit, lays out eight
program areas for urban sustainable development in Chapter 7. These objectives are expanded upon in the
Habitat II agenda and global plan of action, agreed to in 1996. Specifically, at Habitat II, Canada made a
commitment to “improve living conditions in the world’s cities, towns, and villages” (Canada, 2001a: ii). This global
call to action offers “a positive vision of sustainable human settlements, where all have adequate shelter, a healthy
and safe environment, basic services, and productive and freely chosen employment” (Canada, 2001a: ii). At the
World Summit on Sustainable Development (WSSD), national governments once again pledged to address
sustainable development at local levels and engage the major groups' in the process (ICLEI, 2002b: 5). The
WSSD Plan of Implementation contains several specific recommendations regarding local-level action including
enhancing the role and capacity of local authorities in implementing Agenda 21.

Change potential

Taken together, these documented trends and international commitments indicate a clear priority and opportunity
for urban sustainability, and represent the multiple components of many of the issues addressed later in this
paper. In addition, Canadian cities constitute a dynamic nexus of people, cultures, and ideas where innovation
to advance sustainable development can incubate and take root. It is at this level that smaller, faster cycles of
change provide the environment for diverse pilot projects that can generate innovative solutions to the various
challenges of urban redesign. From the perspective of complex adaptive systems, adaptive cycles occurring at
this level provide information and innovation that will drive adaptive cycles of change at higher levels.

Moreover, urban centres nest in larger socio-political and eco-regional systems making it necessary to
“simultaneously address the particular and the general, the individual and the systemic” (Woollard and Rees, 1999:
29-30), and consider how urban systems can adapt to changing circumstances while retaining their resiliency."
This goal can be accomplished, at least in part, by policies that anticipate change (i.e., are flexible), tap into latent
opportunities embedded in the system, and are strongly connected to ecological systems (Gunderson and
Holling, 2002: 411).
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Research Review

A significant trend in the 1990s was the adoption of sustainable development principles into official plans of most
major Canadian cities. These official plans usually interpret urban sustainability as:

e a more compact urban form;

reduced reliance on cars;

e an adequate supply and mix of housing;

¢ a broad range of employment activities;

e greater opportunities for cultural expression and social and leisure activities;
e conservation and protection of natural systems; and

e communities where diversity is valued and there is equitable access to services and opportunities (Graham
et al., 1998: 260, 261).

Even so, Canadian cities have not yet moved into implementation, but rather are “tinkering at the edges of real
sustainable development.”? Furthermore, sustainable development now appears to be an even more elusive goal
for Canadian cities. In the 1990s, provincial governments decreased financial transfers to their municipalities while
shifting responsibility for the delivery of some services they formerly delivered including vital social welfare
(Diamant and Carter, 1997: 3-4). At the same time, cities are still subject to provincial frameworks and growth
management strategies that may support or work against urban sustainability. Even those cities with well-intended
sustainability initiatives are constrained by several other factors (Graham et al., 1998: 262-263), such as:

e the costs of improved transit accompanied by declining ridership;
e the high costs of redeveloping “brownfields” especially related to cleaning contaminated soils;"

e the difficulty of changing consumer preferences for low-density detached single-family homes with
private yards;

e the vested interests of developers who have amassed large tracts of land on the urban periphery; and

e growing conflicts between regional and metropolitan governments stemming from more intense interaction
between the periphery and core.

Elsewhere, urban sustainability has been advanced largely through local Agenda 21 initiatives. An International
Council for Local Environmental Initiatives (ICLEI) survey (2002a: 3), evaluating progress made in implementing
Local Agenda 21, found an increase in the number of initiatives in all regions of the world during the past five
years, but that the extent of real progress in implementing them has yet to be determined. One interesting
finding was that national campaigns directed at Local Agenda 21 “correlate directly with both high numbers of
Local Agenda 21 processes in a country and the degree of activity of such processes” (ICLEI, 2002a: 12). Obstacles
faced by municipalities in implementing these local initiatives in developed countries were, in order of priority:

e insufficient financial support regardless of gross national product (GNP) or the presence of a national
campaign;

e lack of community interest, interdepartmental coordination and national support; and

e inability to effect change in policy, especially economic policy (ICLEI, 2002a: 20).

One conclusion of the survey was that even though local governments ultimately lead most Local Agenda 21
processes, national governments also have a role to play (ICLEI, 2002a: 21).

Support for a strong role for national governments was also bolstered by an analysis of the annual Sustainable
Community competition held in Canada in 2000 (Parkinson and Roseland, 2002). While stakeholder involvement
was the most important factor, policy at senior levels of government including “technical support and enabling
policies that set benchmarks and guidelines but give municipalities freedom to choose how these will be
implemented, was also extremely important” (Parkinson and Roseland, 2002: 426).
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For the most part, the reasons why some cities pursue sustainable development more seriously than others
are not yet apparent. An investigation into 24 American cities with sustainability approaches did not find any
conclusive reasons, even though several demographic and other variables were analyzed. The only finding was
that cities that need sustainability the most — those reliant on polluting manufacturing industries, with younger
populations and fewer college graduates — tended to take sustainability less seriously (Portney, 2003: 238). This
research did, however, raise many questions about how urban sustainability initiatives start and what they achieve.
That is, what does it take to achieve actual, tangible results (Portney, 2003: 240)?

Policy solutions to urban sustainability range from the very broad to the very specific. Under consideration are
new ways for cities to deliver their services such as privatization, public-private partnerships, and increased
contracting out and revamping intergovernmental transfers and revenue sharing (Diamant and Carter, 1997: 4;
Slack, 2002). The issue of accounting for externalities is also raised, as cities confer benefits beyond their
boundaries; they contribute to the nation’s competitive advantage. In addition, federal policies have an impact
on cities, especially through international commitments, which are met by cities spending their budget money
for implementation (Slack, 2002). A recent report on ecological fiscal reform' in Canada looks specifically at how
taxation and expenditure programs can support cleaner transportation, an issue that is integral to meeting urban
sustainability commitments (NRTEE, 2002). Moreover, work is now underway on fiscal measures specifically
for urban sustainability. A January 2003 progress report from the National Round Table on the Environment and
the Economy (NRTEE) ranked 12 high-priority measures, with the top three being stable funding for transit,
sustainability criteria to govern federal infrastructure program spending, and elimination of the Goods and
Services Tax (GST) on municipal green infrastructure spending.*

One way to determine infrastructure needs and design parameters is to determine energy intensity, which is
high in the built environment: people work and play indoors and vast amounts of energy are used to heat and
cool buildings, construct infrastructure, and to travel to and from these indoor environments. In addition,
many buildings are frequently designed without harnessing local climatic and environmental conditions that could
reduce negative environmental impacts. Not only is much of this energy derived from fossil fuels contributing
to global warming, but it is also undervalued (Smith et al., 1998: 35). The concept of “embodied energy” is
often used in green building and design to determine the level of environmental impact and make design
choices. Embodied energy analysis shows that “materials of lower embodied energy not only consume less
energy in their production, but also that this lower figure is a good indicator that less steps were needed in
manufacture” (Smith et al., 1998: 71). This type of analysis is not applied to any extent in Canada where much
effort has gone into designing energy-efficient'” homes and buildings requiring less energy for heating and
cooling. Currently, green design and redesign, such as that based on embodied energy, is mostly limited to
demonstration projects.*®
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Research Needs ®

¢ Determine how to implement sustainable development goals of cities that address a broader
range of quality-of-life goals.”” Agenda 21 has placed a large responsibility on cities to achieve
sustainable development, as it is the awareness and actions of consumers and voters that will propel
change. The question is how to go about doing this when current urban policy is largely driven by
efficiency goals and the desire for economic growth despite commitments made by municipal
governments to a broader range of quality-of-life goals.

¢ Identify factors that have led to successful change for sustainable development in cities.
Generally, cities seem ready to pursue sustainable development objectives, but are constrained
in their capacity to change. Research is needed on the readiness of individual cities to take
sustainability seriously, as both social capital and built capacity will vary among them, and government
policy will have to be tailored to some extent to their place-specific requirements. The research would
focus on the incentives and disincentives for such action, as well as the socially and economically viable
policy mix to implement them. This potential stream of research can also be applied internationally
(NRTEE, 1999).

¢ Investigate the mix of government and economic instruments that can advance urban
sustainability. The appropriate use of economic instruments along with standards, guidelines,
and regulation is relatively unexplored. For example, there seems to be little information on how
government budgets affect urban sustainable development specifically, and little research has been
done on how taxation measures can stop urban sprawl. In addition, while the ecological footprint
is a useful tool for estimating environmental externalities, the role of cities as implementers of
international sustainable development commitments is not yet calculated. Other potential areas
of research on the mix of government and economic instruments are on the specifics of how to use
zoning and bylaws effectively, especially in conjunction with pricing that considers externalities and
how local efforts can work within regional and provincial frameworks and strategies, and their
connection to federal government commitments to sustainable development.

e Research examples of success in other countries to provide insight into solutions for
Canada.

e Review ways to strengthen the federal influence and input to sustainable urban planning.
Even though cities fall within provincial mandates, the federal government has several ways of
influencing urban sustainability directly by focusing efforts on infrastructure and green procurement.
An example of this is work done by Canada Mortgage and Housing Corporation (CMHC) on more
sustainable urban design and planning.*” Other options that serve as examples are:

- the certification of building materials and developing building codes based on sustainability
criteria;* and

- ensuring that federal guidelines for waste management, water quality, and transportation
infrastructure are based on appropriate sustainability criteria.
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B. Freshwater Management

We may live on a blue planet, but if all the world’s water could fit in a one-litre jug, only about one tablespoon would
be freshwater suitable for our use and less than a drop actually accessible. According to UNESCO’s recently
released report Water for People: Water for Life, we are facing a serious water crisis worldwide, and indicators
suggest a worsening situation unless corrective action is taken (UNESCO, 2002: 4). The report further elaborates
on the need to share water worldwide in an equitable manner. In Canada, we are water wealthy with our vast
network of lakes and rivers that sustains all life: it serves the health of ecosystems and provides ecological services
on which Canadians depend. In addition, close to eight million Canadians rely on groundwater for domestic use
(EC, 2003: 2). The conundrum in Canada is that the availability of these resources varies considerably across
the country, between years and among the seasons (NRCan, 2002: 1). Water is a precious resource and aside
from its life-giving characteristic, it contributes an estimated $7.5 billion to $23 billion annually to the Canadian
economy (NRCan, 2002). Moreover, at regional, national, and global scales “the scope of water-related
environmental issues (ecological impoverishment, water availability, and human health and quality of life)
exceeds the capacity of individual disciplines, institutions, or nations to address them” (Naiman et al., 1995: 3).

Rationale for Inclusion

General level of impact on the quality of life of Canadians

Managing the quality of Canada’s freshwater resources in a sustainable manner is a critical issue due to the
mounting domestic and global pressures on this resource coupled with the effects of climate change. Domestically,
our water quality issues are pressing, as evident from the tragic deaths from contaminated drinking water in
Walkerton, Ontario, to the concerns of a dying Lake Winnipeg due to sewage and agricultural discharges. Canada’s
report to the World Water Forum III in 2003 noted that many basins are affected by pollution from industrial
and municipal runoff, and airborne pollutants negatively impacting people and ecosystems. In addition, water
supplies are threatened by inefficient use allowing for unnecessary over-consumption (EC, 2003: 2). Although
more provinces are now moving toward compliance with Health Canada’s 1996 Guidelines for Canadian
Drinking Water Quality,” by 2001 only Alberta, Nova Scotia, and Quebec had mostly or completely adopted
the guidelines. Not one province or territory has appointed a single agency with the sole responsibility for all
aspects of drinking water; most Canadian jurisdictions have failed to embrace comprehensive watershed
management seriously and, consequently, there is much less emphasis on protecting drinking water at source
than in other countries, including the United States (Sierra, 2001).

Urgency with which the issue needs to be addressed

Our relative complacency with regard to water management probably results from the huge natural endowment
we enjoy. From a global perspective, Canada is a country with almost 10 percent of the world’s freshwater, less
than one percent of the world’s population, and the second highest per capita consumption of freshwater (Canada,
1998: 2). Given our disproportionate share and consumption, there is certain to be increased global demand on
our freshwater resources in many ways. Globalization has already increased the demand for our agriculture
exports, with consequent increased pressure on our domestic freshwater resource. On the Canadian prairies,
which comprise 80 percent of Canada’s agricultural land base, the confluence of climate change and industrial
agricultural intensification poses serious challenges (AAFC, 2000). Agriculture commands 50 percent of water
withdrawals on the prairies, and will likely increase to meet growing export demands. The combined impact of
increased point and non-point source pollution from intensive agricultural operations, with decreased natural
flows due to climate change, irrigation withdrawals, and thermal power cooling demands is a serious threat
to water quality (Conservation Manitoba, 2003). David Schindler, an internationally recognized scientist
known for his work on water quality management, maintains that even though Canada rated second to
Finland for the best quality water worldwide in the 2003 UNESCO report, we are destroying our freshwater
with our current course of action.” He pinpoints urgent problems as being the ongoing drought in Western
Canada, intensive livestock production, global warming melting glaciers, poor farm drainage practices, and
overuse of chemical fertilizers.*
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Probability that lack of resolution will lead to increased conflict and need for conflict management

Water is essential for all life: droughts, floods, and sickness from poor water quality cause calamity and possible
death, for all living species. This type of resource degradation and associated human imperilment causes general
hardship and threatens existence. In addition, the growth of urban populations is creating conflicts between
various types of users, as urban water supply is usually drawn from rural areas beyond city boundaries, and
polluted waters from urban areas can cause problems downstream.

Conflicts over allocation are emerging in various parts of Canada. For example, in Ontario there are water
shortages in some parts of the province each year, which are exacerbated during drought years. Deficiencies
in the water permit program are thought to be one of the main causes of water-related problems. According to
Leadlay and Kreutzwlser (1999), permits are issued free of charge with government paying for administration,
investigation, and enforcement while budget cuts have dramatically reduced departmental ability to undertake
these tasks. A drought in Alberta is also contributing to emerging water allocation conflicts in that province pitting
ranchers against oil companies using freshwater injection processes. The Alberta government also uses a water
permit system, but does not track how much water is used or for what Purpose (Leschart, 2003).

Scope of social significance

Access to clean freshwater has the attention of the international community, as well as Canadians. It is the
first priority of the WEHAB agenda at the WSSD, and is listed as one of the world’s priorities in various
environmental and issue scans: all recognize that water is essential for human development and health of
ecosystems upon which we depend. Furthermore, water issues in Canada have a higher public profile since
the water quality problems at Walkerton, Ontario, and North Battleford, Saskatchewan; drought on the prairies;
and recent epic floods in Manitoba and Quebec.

International commitments and obligations

The Canadian Water Resources Association (CWRA), through a two-year consultation process, developed a set
of sustainability principles for water management in Canada that encompasses the goals of many international
and national initiatives, particularly the Rio Declaration and chapter 18 of Agenda 21, both committed to by
Canada at the 1992 Earth Summit (Leschart, 2003: Mitchell and Shrubsole, 1994: 5). Canada also agreed to
commitments under the World Summit on Sustainable Development Plan of Implementation, in which freshwater
issues are covered in Section IV, articles 24-28. Specifically, the Canadian commitment is to develop a national
integrated water resources management strategy and efficiency plans by 2005, and to provide support to
developing countries in meeting their water needs (WSSD, 2002). Such an integrated water resources
management strategy would necessarily include wetland management, governed by the Ramsar Convention on
Wetlands. This Convention, to which Canada is a signatory, obligates nations to designate and conserve wetlands;
there are presently 35 Ramsar sites in Canada.

The Canadian Perspective prepared for the WSSD (Earth Summit, 2002) included water quality issues and
made specific reference to an important approach called “regional ecosystem initiatives.” Regional ecosystem
initiatives are similar to integrated water resources management (IWRM). These initiatives, such as the
St. Lawrence Action Plan Vision 2000, have “helped Canadians achieve environmental results by generating
a broad local basis of support for shared priorities for research and action, as well as through public-private
partnerships and pooled resources and local capacity enhancement” (Earth Summit, 2002).
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Change potential

Watershed approaches, such as IWRM, operate at larger spatial scales than cities and concretely link human
settlements with rural areas, their larger biophysical environment, and other living species. Cities obtain their
water supply from areas outside their borders, and urban runoff is a significant environmental detriment,
discharging physical, chemical, and biological pollutants into waterways, which impair beneficial water uses
downstream (EC, 2001: 47). Thus, urban areas, which operate at smaller and faster scales, communicate
information and material to this next larger scale — often a watershed — that sets some of the conditions within
which urban systems function. Similarly, accumulated ecological and social knowledge, and information of
watershed systems are communicated to the next larger scale, that of the eco-region. This communication
between system scales is critical to the sustainability of the system, which requires both change and persistence
(Holling, 2001).

In this context, local knowledge about water and watersheds, if tapped and disseminated, can greatly influence
management strategies at various system scales. In Sweden, for example, crayfish watershed management
self-organized institutionally “from a few individuals to a nested set of organizations, facilitated by rules and
incentives at the national level,” resulting in reshaped institutions that are more responsive to environmental
signals and a better transfer of knowledge between local resource managers and scientists (Berkes et al., 2003:
379). Such local participation in water management makes sense in Canada given our poorer record of protection
of source water, in particular. By building on Canadian experience with watershed projects such as the Fraser
Basin Initiative and the St. Lawrence Action Plan, there appears to be a higher probability of improving freshwater
resources generally.

Research Review

The central challenge for freshwater quality is to manage it in a more integrated way, both domestically and
internationally. More specifically, it is about how Canada can advance the implementation of integrated water
resource management across the country, defined by the Global Water Partnership® as a process “which
promotes the coordinated development of water, land and related resources, in order to maximize the resultant
economic and social welfare in an equitable manner without compromising the sustainability of vital ecosystems”.
This process is viewed as the cornerstone for maintaining ecosystem health and sustainable land and water
management, and ultimately, for global water security — many want it, but few have a good idea how to make it
happen (Hanson, 2001: 13). One main obstacle is the multidisciplinary nature of INRM. For example, the physical,
biological, and chemical sciences comprising aquatic research still tend to work separately (Parks, 2003: 218).

The institutional arrangements for freshwater management in Canada have evolved from a period of water
development in the 1970s, to water management through the 1980s, to a current focus on sustainable water
management (Mitchell and Shrubsole, 1994: 61). The CWRA 1994 Vision for Sustainability adopted principles,
which embody 10 prevailing concepts identified during a two-year consultation (Mitchell and Shrubsole,
1994: 5). These are:

¢ sustainable development;

stewardship;

ecosystem approach;

effectiveness and efficiency;

information, understanding and education;
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partnerships and stakeholders;

e impact assessment;

e adaptive management;

e anticipation and prevention; and

e alternative dispute resolutions.

The resulting water management principles that were adopted are organized into three clusters: integrated
resource management, water conservation and protection of water quality, and techniques for resolving
water management issues (see Box 2). In 1997, the CWRA published a review of sustainable water management
practices in Canada to assess what the federal, provincial, territorial, First Nations, and municipal water
managers had accomplished in terms of sustainable water management (CWRA, 1997). The report concluded
that some progress was indeed being made toward sustainable water management in Canada — primarily
through an emerging ecosystem approach to watershed governance at various scales. Initiatives that serve
as examples include:

e the rise of conservation authorities in Ontario and other provinces, and their watershed planning approaches
to integrated land use, water management, and environmental conservation (CWRA, 1997); and

e the regional ecosystem initiatives such as the Atlantic Coastal Action Program, the St. Lawrence Action
Plan Vision 2000, Great Lakes 2000, the Northern River Basins Study/Northern Rivers Ecosystem Initiative,
and the Fraser River Action Plan/Georgia Basin Ecosystem Initiative (CWRA, 1997).

Box 2

CWRA Sustainability Principles for Water Management in Canada

1. Practise integrated resource management by:

¢ linking water quality, quantity, and the management of other resources;
® recognizing hydrological, ecological, social, and institutional systems; and
* recognizing the importance of watershed and aquifer boundaries.

2. Encourage water conservation and the protection of water quality by:
e recognizing the value and limits of water resources, and the cost of providing it in adequate quantity
and quality;
e acknowledging its consumptive and non-consumptive values to both humans and other species; and

¢ balancing education, market forces, and regulatory systems to promote choice and recognition
of responsibility of beneficiaries to pay for the use of the resource.

3. Resolve water management issues by:

e employing planning, monitoring, and research;

e providing multidisciplinary information for decision making;

e encouraging active consultation and participation among all members of the public;

e using negotiation and mediation to seek consensus; and

e ensuring accountability through open communication, education, and public access to information.

Source: After Mitchell and Shrubsole (1994: 5).
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The CWRA report concluded that although some progress was indeed being made, implementation of the
concept was uneven across the country, and “has become a challenge in the face of significant reductions in
government spending in many jurisdictions, federal and provincial” (CWRA, 1997: 21). The Commissioner of
the Environment and Sustainable Development reviewed the Great Lakes 2000 program and concluded that even
though there has been some improvement in the Great Lakes and the St. Lawrence River basin, there is still
concern based on recent indicators. Specifically, budget cuts have reduced the ability of various departments to
attend meetings and their capacity to achieve goals. There is a lack of basic information to establish priorities,
develop action plans, and perform assessments (Canada, 2001b: 1-5). Another assessment of the state of
integrated water resources management in the Slave and Athabasca River basins concluded that despite many
government statements over the past three decades supporting integrated watershed planning, this strategy
had not yet been implemented there (Kennett, 2001).

Currently, there is a vigorous public debate on whether water supply and treatment should be managed by
private or public operators with strong advocates on both sides. While the discipline of the market is not a panacea
for improved water resources management, clearly Canada, with the lowest average water prices in the OECD
(UNESCO, 2002: 27), could improve the efficiency of its water resource allocation if prices reflected real costs —
particularly the value of ecosystem services based on the hydrologic cycle.

The economic literature on allocation usually advocates correct pricing of water and internalization of
externalities; this has not, however, solved problems of misallocation. The argument is that the market should
be used for water allocation by transferring responsibility for the provision of water services to the private sector,
with regulation substituting for the market where competition is not feasible (UNESCO, 2002: 185, 187). The
trend toward decentralization and privatization of water management, however, pays little attention to the
environmental impacts of water use and misuse, and the conundrum is how to ensure that such environmental
and social considerations are factored into this new reality. An economic analysis of how to allocate and use
water efficiently, concluded that the “failure to understand what the objective of water management should
be [has] led to an over commitment to attempts to use water control works as a foundation for economic and social
development” (Lee, 1999: 184). In addition, there has been more concern with the efficiency of management
activities (a micro issue) rather than allocation among users (a macro issue) (Lee, 1999: 185). To offset this
problem, public participation and new institutional decision-making and management systems are advocated
(Lee, 1999: 197). Similar research on financing water management by the World Water Council and Global
Water Partnership concluded that private operators can increase efficiency, but public sector oversight is
required. Private operators need to be governed by appropriate regulation and contractual obligations so
both environmental and social needs are met (Winpenny, 2003: 7).

In its recent report, Water for People, Water for Life, the UN makes some general observations that are salient
in Canada as well; control of water resource assets — a fundamental public good — “should remain in the hands
of governments and users” (UNESCO, 2002: 28). Private sector involvement should be regarded as a potential
catalyst for water resource project development — not a precondition.

In Canada, government permitting or licensing has been the primary means of managing freshwater. Research
on industrial water use shows that mining, manufacturing, and power generation facilities withdraw, on a yearly
basis, over 70 percent of freshwater in Canada (Dupont and Renzetti, 2001: 413) and that it is mainly self-supplied
and often unmetered, resulting in the degradation of water quality. In addition, the non-tradable permits used
by government are usually given with little analysis of relative costs and benefits, and permit holders face no
external price, creating inefficiencies in water use. Economic or market-based instruments are relatively
unexplored as a policy option to manage freshwater use (Dupont and Renzetti, 2001: 426).
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Research Needs ®

¢ Investigate how to implement integrated freshwater management effectively. While the
concept is now widely accepted and the principles are in place, the “know-how” still needs to be
generated. Several related factors require further research: improved methods of measuring change
in key areas, how to incorporate climate change uncertainties into IWRM initiatives, and how to
integrate adaptive management approaches into current practices.

¢ Develop common frameworks and understand how policy decisions taken at various levels
of government are affecting individual watersheds. Freshwater management is a cross-boundary
issue and involves a range of government agencies and departments at various levels of government.
As yet, no clear federal policy exists on how to promote the creation of IWRM initiatives across Canada.

e Determine how to leave enough water in ecosystems to provide a full range of ecological
services. The World Water Vision, produced by the IUCN (2000) pres