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Foreword

The launch of the first edition of ISEMA: Perspectives on
Innovation, Science & Environment in 2006 was a testament to
what a small group of visionary students could do. As we
undertook work to publish this second edition, our challenge was
to replicate the high-quality standards established by the first
Editorial Board while finding ways to innovate and strengthen the
role of ISEMA as an important component of the Innovation,
Science and Environment (ISE) community at the School of
Public Policy and Administration.

Fortunately, this challenge was met with great enthusiasm by
students, faculty, and alumni. Fourteen eager ISE students and
alumni volunteered countless hours on the 2007 Editorial Board.
Eighteen papers were nominated by ISE professors, each of
which was reviewed by two external reviewers and three or more
board members in a double-blinded peer-review process. Five
papers were chosen for publication and went through a rigorous
editorial process.

A great deal of work also took place in parallel to the editorial
process. We increased our range of funding sources, adding
resources from two successful fundraising events to those
generously provided by our sponsors. We developed a new cover
that symbolizes our three pillars-innovation, science and
environment-while reflecting the high level of professionalism and
dedication that goes into all aspects of our publication. We
created policies, developed stylistic guidelines, and made great
strides in information management to ensure future Boards will
be able to build upon the experience of their predecessors. We
also launched an ISEMA website, www.carleton.ca/isema, as a
useful resource for authors, reviewers and members of the public
interested in learning more about our publication. We are very
proud of all of these achievements, and feel the contribution of
the 2007 Editorial Board will be a lasting one.
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None of this would have been possible without the talent and
hard work of all of our nominated authors, the generosity of our
alumni who shared their expertise by reviewing the papers, the
support and encouragement from our faculty, sponsors and fellow
students, and the creativity, leadership and commitment of our
Editorial Board members. We hope next year's Editorial Board
will be able to count on the same level of support so that ISEMA:
Perspectives on Innovation, Science & Environment can continue
to showcase the talent and accomplishments of many ISE
cohorts to come.

The 2007 Editorial Board

ABOUT THIS EDITION

Of the hundreds of papers written this year by graduate students
taking ISE courses at the School of Public Policy and
Administration, only five were selected for publication in the
second edition of ISEMA: Perspectives on Innovation, Science
and Environment.

These five papers cover a range of ISE topics: from the
implications of using different types of discount rates in natural
resource management to the need for Canada to develop a
federal sustainable development strategy; from the problems
facing the Great Lakes ecosystem and the impacts of forestry
practices on biodiversity to the success of policies to halt urban
sprawl in Toronto and the Greater Golden Horseshoe area.

Like these topics, the authors of these papers come from a range
of backgrounds. Some are full-time ISE students, some are part-
time ISE students with well-established careers already
underway, and some come from other SPPA streams or even
other departments. All share two things: they are talented
students with a strong interest in ISE issues, and they have
agreed to spend the time and energy required to satisfy ISEMA's
rigorous editorial process. We hope they will have been as
enriched by this process as we have been by coordinating it.

Jordan Brydon Elodie L. Mantha
Editor-in-Chief Managing Editor
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Position Paper in Support of a Federal Sustainable
Development Strategy

Betty Ann Chung

While blessed with a number of natural resources, Canada is
guilty of being a poor steward, recently ranking 28th out of

30 OECD countries in terms of environmental health and
sustainability.1 Canada has also failed to develop a federal
sustainable development strategy (FSDS), despite commitments
made at the Rio Earth Summit in 2002 and at the 2005 World
Summit in Johannesburg.2 The need for a Canadian FSDS is
very real - the drivers for change, both direct and indirect, make
this an undeniable reality and priority.3 This report will support
this thesis by first examining the drivers for change and providing
an overview of Canadian efforts to promote sustainable
development to date. Potential barriers will then be examined
along with mitigation measures and key themes to support the
successful development and implementation of a Canadian
FSDS. Lastly practical applications of the proposed FSDS will be
examined, with special emphasis on making greater use of
economic and regulatory instruments.

ESTABLISHING THE NEED FOR ACTION - EXAMINING THE DRIVERS FOR
CHANGE

Despite differing messages in the media, there is strong
scientific agreement on the damaging effects human activities
have had on the world's ecosystems. As recognized in the 2005
report of the Commissioner of the Environment and Sustainable
Development (CESD), environmental limits are real and will soon
be reached worldwide, including in Canada.4 Compounding this
problem is the fact that Canada is guilty of using its natural
resources in an unsustainable manner. More water is used per
capita in Canada than in almost any country on earth.5 Canada
"recently finished 28th out of 30 OECD nations in a study based
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on 29 key indicators in eight categories including air, water,
energy, waste, climate change, ozone depletion, agriculture,
transportation, and biodiversity."6 The time has come to do better.

Quite simply, Canadians need to redefine their relationship
with nature in order to align with sustainable development. The
direct drivers, such as climate change and the introduction of
foreign species, are visibly impacting Canadian communities and
economic sectors. For example, tied to warming temperatures is
the resurgence and spread of the mountain pine beetle.
Previously thought to have been eradicated by long winter cold
spells, this beetle is spreading eastward from British Colombia to
Alberta, destroying forests in its wake.7 Johanne Gélinas, in her
role as the Canadian CESD, warned that climate change impacts
are expected to worsen, including, but not limited to "drought in
the prairies, melting permafrost and destabilized infrastructure in
the North, rising sea levels, stronger storms and more extreme
heat and increased smog in cities."8

Internationally, Canada's reputation has suffered. During the
November 2006 UN Climate Change Conference in Nairobi,
Canada was awarded multiple Fossil Awards from the Climate
Action Network. These awards are given to countries viewed as
having contributed the least to the fight against climate change.
Canada's lack of activity on climate change goes beyond the
environmental realm, giving rise to political consequences of
significant importance. For instance, the European Union is
considering imposing penalties on countries that snub the Kyoto
Protocol. Also, as noted by the United Nations Environment
Program (UNEP) Executive Director, Achimn Steiner: "Were
Canada to become the first country not to fulfill its commitments
under Kyoto, it would certainly be a first building block that falls
out of the wall of building a global climate coalition."9 Whereas
Canada was once regarded as an international leader on
environmental issues, it has now fallen behind.
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Over the last 18 months, environment has permeated the
Canadian political discourse and emerged as a wedge issue that
all political parties are under pressure to address. According to
public opinion polls, "the environment now rivals health care as a
leading concern among Canadians."10 The public is anxious and
calling for action. The Conservative government is aware that its
minority government is tenuous and that it must also develop an
acceptable approach to environmental and sustainable
development issues to stay in power. While the environment was
not one of the five original priorities under which the
Conservatives campaigned, it has become one. Environmental
issues are now featured prominently on the Prime Minister of
Canada's website. Also significant is the Conservative
Government's decision in January 2007 to replace Minister of
Environment, Rona Ambrose, with John Baird, who is regarded
as a more experienced minister with a reputation for achieving
results. Since then, the Conservative government has committed
funds in the 2007 budget to support cleaner transportation,
including a rebate of up to $2,000 to encourage the purchase of
fuel efficient vehicles, and cleaner, more efficient use of energy.
In April 2007, Minister Baird announced an action plan to reduce
greenhouse gases and air pollution. Notably, the proposed plan
will impose mandatory targets on industry to achieve an absolute
reduction of 150 megatonnes in greenhouse gas emissions by
2020. It will also impose targets on industry with the goal of
cutting industrial air pollution by 50% by 2015. Whether or not
this plan will be endorsed and come into effect is another issue,
as competing political parties and environmental NGOs are
voicing strong opposition to the plan. Among the key points of
contention are the use of 2006 as a baseline for greenhouse gas
reductions and the fact that the medium-term targets being
proposed would put Canada 11% above its legally binding
commitments under the Kyoto Protocol.

The pressure being placed on the current Conservative
government to deliver on environmental outcomes is promising.
Similar circumstances unfolded the last time the Conservatives
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were in power. The environment was not a priority for the
Mulroney government either, but public pressure, both domestic
and international, led that government to undertake significant
action on ozone protection and the mitigation of acid rain. It is
foreseeable that the scrutiny being placed on the Conservatives
today will facilitate significant action on sustainable development.

OVERVIEW OF PREVIOUS CANADIAN EFFORTS

Canada has an institutional/parliamentary framework in place
for sustainable development that consists of Departmental
Sustainable Development Strategies (SDSs), which must be
updated every three years; and a Commissioner of Environment
and Sustainable Development (CESD) who reports annually to
Parliament on the sustainable development progress made by
the federal government.

Implementation of the SDSs has been weak. The Pembina
institute argues that efforts to date have been "almost entirely
symbolic."11 The CESD notes that the SDSs often serve as
communications pieces, which repackage existing initiatives as
sustainable development activities. Clear and measurable goals
are often lacking and most policy measures are voluntary and
thus unenforceable. The federal government has not offered
incentives to support implementation nor has it signaled that
sustainable development is a priority.12 As noted by Toner and
Frey, the departmental SDSs do not conform to any overarching
plan - they function as individual pieces of a puzzle, developed in
isolation and unable to join up because the picture box or frame
is non-existent.13 What is missing is a chapeau, a federal
sustainable development strategy (FSDS), which could
coordinate and guide departmental sustainable development
efforts, assign clear roles and responsibilities, and set
enforceable standards, timelines and targets.14 A legislated
FSDS, endorsed by the Prime Minister, would signal to
Canadians that the federal government is finally taking
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sustainable development seriously and is ready to commit the
necessary time, effort and resources to support its
implementation.

POTENTIAL BARRIERS TO ESTABLISHING AND IMPLEMENTING A FSDS
AND MITIGATING MEASURES

There are a number of potential barriers to establishing and
implementing a FSDS. This section will examine these in greater
depth, along with proposed mitigation strategies.

Division of Powers in Canada

Sustainable development solutions will need to transcend
federal, provincial and municipal jurisdictions. The federal
government can encourage the provincial and municipal
governments to facilitate the implementation of various
sustainable development measures by offering monetary
incentives. The federal government already makes a number of
transfer payments to support education and health, so this should
not be too much of a departure.

Sustainable Development Issues are Horizontal in Nature

The federal government is increasingly required to address
horizontal issues. This is a reality of the complex cross-cutting
nature of the issues we face today. However, experience to date
demonstrates that horizontal negotiations and consultations are
subject to turf wars, clashes of personalities, and organizational
silos.15 The Prime Minister, Cabinet Ministers, and Deputy
Ministers will need to show a united front and signal that the
success of our sustainable development initiatives is a priority
that cannot be derailed by in-fighting. The identification of clear
roles and responsibilities should facilitate this process. Toward
this end, legal mandate changes or departmental reorganizations
may be necessary.
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Lack of Political Will and Leadership

How can momentum for sustainable development be
sustained despite changes in leadership? At the moment, the
Canadian public is highly concerned about the environment.
To sustain this momentum, steps must be taken to build
"Sustainable Development Literacy."16 A sustainable development
savvy public will continue to hold our public officials accountable
for delivering sustainable development results. A strategy to
support this is discussed later in this paper.

The CESD's Powers are Limited

The CESD is not mandated to participate in policy
development but can bring forward best practices and examples
of how various sustainable development initiatives have been
successfully implemented, both domestically and abroad. The
CESD can also shame departments into action but this is not
enough. For example, the CESD has been pushing the federal
government to establish a green procurement strategy since
1994, yet there is no such strategy in place.17 Being situated in
the Office of the Auditor General (OAG) is problematic in that it is
a backwards-looking function. Further, the CESD currently lacks
the powers to penalize departments that fail to deliver on their
SDS commitments. Ideally, the CESD should have a more
proactive advocacy role and greater participation in the shaping
of government-wide sustainable development policy. For these
reasons, the CESD's function would be better served if it were
situated within the Privy Council Office, so that the Clerk would
be held to account if federal departments did not uphold their
SDS commitments.

The Audit Function Makes Departments Wary of Innovative Approaches

According to Neil Maxwell of the CESD's office, the fear of
being audited can stymie more elaborate or forward-thinking
sustainable development commitments. The OAG understands
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that risk is part of the equation and that results may not appear
overnight. However, if the planning is sound, if considered efforts
have been made to implement the initiative, and departments can
demonstrate that risk mitigating measures have been taken, the
OAG will not come down hard on departments as they fear.18
This needs to be better communicated.

Weak Implementation and Competing Priorities

As cited in the CESD's 2006 Report to Parliament, the
Canadian government's spending on climate change activities
totals $6.36 billion (1997-2005); yet, there is little to show for this
investment.19 To improve upon implementation and the
achievement of results, the FSDS should support better program
design, broad-based consultation with stakeholders, a more
diverse mix of policy instruments, and results-based monitoring
and evaluation, including the measurement of baseline data to
allow for comparison over time.

There is also a need to send clear and consistent messages.
Green procurement is a case in point. Program managers pay for
goods out of their own budgets and are under pressure to spend
less. How then, can they justify spending on green options if they
tend to cost more? A FSDS should provide clear guidance and
make it easier for managers to make green decisions. For
example, the FSDS could include a provision that all civil
servants dealing with procurement be trained in sustainable
development, and kept up to date about existing and emerging
green goods and services that are proven and cost-effective.

Nature of the Canadian Economy

Canada's economy is heavily based on energy consumption
and production; it also features a significant forestry industry that
results in deforestation and the release of greenhouse gases.
Canadians do not need to choose between protecting the planet
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and promoting economic growth. New and emerging technologies
provide alternatives to decouple growth from GHG emissions.
The oil and gas sector is not currently in financial need.
Subsidies to this sector should be diverted to research and
development for renewable energy options. As stated in the 2005
CESD Report: "The countries that adapt the fastest to
sustainable development will seize the opportunities."20

Interesting developments are taking place in Alberta. The
province recognizes that oil will one day be tapped out. To secure
the future of the province, Alberta is investing heavily in social
infrastructure, such as universities and other institutions of
learning. Investing in sustainable development technologies
should be viewed as an extension of their current social
investments. Furthermore, there is recognition of the fact that the
glacier feeding the Athabasca River is drying up, and that oil
extraction is water-intensive. These factors have spurred Alberta
to develop one of the strongest water policies in Canada,
demonstrating that necessity and commitment to the needs of
future generations can be used to leverage innovation.21

In Quebec, the forestry industry is experiencing plant closures
because it is no longer economically viable - years of logging
activity mean that the forests are now too far from the plants to
support the ever rising transport costs. To secure its future,
Canada needs to diversify and support more sustainable forms of
industry. Globally, deforestation expels more GHG emissions than
the transport sector.22 The production of paper from more
renewable fibres and the emergence of bamboo as a more
renewable alternative to traditional lumber may present
investment opportunities for Canada. In response, a FSDS
should include provisions to facilitate the transitioning of
traditional sectors, toward more sustainable practices and
alternatives.
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Changing the Behaviour of the Population and Industry

Advocacy and education to support sustainable development
literacy alone will not ensure behaviour change. Education is part
of the process, but should be coupled with the introduction of
innovative policy levers or instruments such as fiscal incentives.

Canada is a Relatively Small Power

Canada represents a comparatively small market, which
arguably limits our influence in terms of setting trends in
sustainable production etc. However, Canada is a member of
significant international bodies where it can leverage its influence
in coordination with other like-minded countries. This should not
be taken for granted. For example, Canada is part of the G13,
formerly known as the Utstein group of like-minded donors, along
with Sweden, Norway and Germany - visible leaders in
sustainable development. Canada can learn from these countries
and couple its efforts with theirs for greater impact.

Proposed Reforms

Canada should adopt a legislated FSDS. This would provide a
legal framework for sustainable development efforts and fulfill
long overdue commitments.23 In contrast to the floundering,
decentralized system of individual departmental SDSs, the FSDS
would "provide a clear picture of the government's broad goals
and directions, communicate the government's sustainable
development plan to Canadians and parliamentarians, allow
reporting on Canada's environmental performance, allow
departments to align their strategies with other departments, and
help departments develop meaningful commitments and action
plans for their strategies."24

To facilitate successful implementation, the FSDS should
address the weaknesses of the existing departmental SDSs.
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Toward this end, clear timelines, targets, and roles and
responsibilities should be established. Moreover, it is not enough
to simply set sustainability targets; rather, sustainable
development initiatives should quantifiably demonstrate how
goals and targets would be met. The FSDS should include a
balanced mix of short, medium and long-term plans, objectives
and initiatives, supported by adequate resources, both human
and financial.

Underpinning these efforts should be strong sustained
leadership from the highest levels and from the central agencies
as the coordinators and architects of overarching government
policy. In the past, ad hoc cabinet and deputy minister
committees have been established to examine environmental and
sustainable development issues, but these committees were not
formalized and were eventually disbanded. The FSDS should
legislate the creation of a permanent cabinet committee and
committee of deputy ministers, accountable for the development,
oversight and implementation of the FSDS. This would facilitate
ongoing political and administrative support and accountability for
sustainable development. The Privy Council Office, given its
existing mandate for inter-departmental policy coordination and
the provision of support to cabinet committees, should support
these committees. Accountability for the implementation of
sustainable development initiatives would also be strengthened if
the FSDS legislated a requirement for federal leaders, from the
Clerk of the Privy Council down to line managers, to have
concrete departmental sustainable development targets built into
their performance contracts.

Lastly, the federal government's purview includes taxation and
the allocation of resources. It also has the power to pass
legislation and enforce regulation. The FSDS should be legislated
to contain the necessary authorities and powers to make the
most of these strengths.
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FOUR THEMES TO GUIDE THE FSDS

To support the proposed reforms, the FSDS should be guided
by the following themes25:

Information

Comprehensive and reliable data and information are musts.
Efforts to develop our science and research capacity and share
information with national and international stakeholders will be
key. We manage what we can measure. The federal government
"needs to measure environmental performance, particularly as a
function of economic outcomes."26 A good starting point would be
the adoption of the National Round Table on the Environment
and the Economy's (NRTEE) environmental sustainable
development indicators which examine forest cover, freshwater
quality, air quality, greenhouse gas emissions, and extent of the
wetlands. Three of these have been adopted to date.27

The NRTEE also developed an indicator to examine
educational attainment. Measuring this is useful as the education
of the Canadian public, and the building of Canada's sustainable
development literacy (or awareness of sustainable development
issues) in particular, will influence whether sustainable
development goals are championed regardless of who is in
power. This can be accomplished by integrating sustainable
development education into all levels of school curricula. This
would extend into post-secondary studies, especially programs
oriented at the decision-makers of the future, in both the private
and public realm. We can draw on the success of the Blue Box
awareness building campaign by disseminating public service
announcements in multiple languages to include all segments of
Canada's diverse population. The Canada School of Public
Service can be used as a vehicle to offer sustainable
development training and awareness sessions to existing civil
servants at the federal level. Informing society of sustainable
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development challenges is critical for it will be up to present and
future generations of Canadians to pressure existing leaders for
follow-up on FSDS promises.

Instruments

The federal government has the capacity and powers to
develop and utilize innovative policy levers, but has tended to
rely on voluntary standards or codes and exhortation. Moving
forward, greater use should be made of regulation and market-
based instruments. Market-based instruments vary widely and
hold a lot of promise, and a wealth of expertise exists to draw
upon. This expertise includes the NRTEE's Ecological Fiscal
Reform efforts, carbon taxes, and the Smart Regulation agenda.
Such instruments, coupled with sustainable development literacy,
will go far in influencing the behaviour of industry and the
Canadian public.

Innovation

Environmental policy can promote productivity and innovation.
A good example is California's efforts to cut smog and decrease
air pollution, which has forced car makers to stretch the bounds
of design to develop hybrids and other green vehicle
technologies. Innovation also extends to the types of policy we
pursue. Going forward, Canada should embrace "new
environmental regulations that focus less on a narrow, legalistic,
compliance mentality and more on flexible and adaptive
approaches that are focused on outcomes rather than
processes."28

International

Given the complexity of sustainable development issues,
governance challenges have and will continue to emerge as a
result of the horizontal nature of this file. Canada has solid
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institutions in place but "has struggled to find creative machinery
of government approaches to horizontal decision making."29 To
go forward, we will need to tap into international experience and
expertise and leverage our international position at sustainable
development related fora.

PRACTICAL APPLICATIONS OF THE FSDS

The following two examples speak to the four themes
discussed above and represent feasible initiatives that can be
adapted and implemented in support of the FSDS. They serve as
good starting points because they illustrate the need in Canada
to cooperate with municipal and provincial levels of government
on environmental issues, and build upon existing infrastructure to
enhance the likelihood of successful implementation. They also
implicate and place an onus on the private sector to engage in
innovative design to maintain their market share. If implemented
successfully, they will incur limited costs while securing long-term
sustainable development outcomes. Other sustainable
development initiatives pursued by Canada should also try to
integrate these features and be guided by these considerations
whenever possible.

1) In Hong Kong, the government has implemented a
graduated vehicle licensing fee based on engine displacement
and use of petrol vs. diesel. It applies to both personal and
commercial vehicles, but at different rates. In essence, the more
fuel-efficient the vehicle, the lower the fee. Fees are aligned to
engine cylinder capacity (c.c.), which is standardized, obviating
the need to utilize complex calculations to assess fuel efficiency.
The differential in pricing is high enough to encourage drivers to
choose more fuel efficient options i.e. $560 for cars not
exceeding 1500 c.c. and up to $1620 for cars exceeding 4500
c.c. In Canada, the provincial government is responsible for the
administration of licensing fees and has the existing infrastructure
to implement such a policy. To encourage the provinces to
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implement this program, the federal government could offer the
provinces a small percentage of the GST (i.e. an eight of one
percent of GST revenue) to cover administrative costs.

2) In 1990, the German government introduced a ground-
breaking piece of legislation designed to promote recycling and
source reduction of packaging waste. Known as the Ordinance
on the Avoidance of Packaging Waste, this legislation
encouraged private industry to reduce packaging waste by
holding businesses producing or utilizing packaging waste
financially responsible for taking back the packaging waste and
recycling, reusing or disposing of it as appropriate. This shift in
waste management responsibility from the public to the private
sector is in keeping with the "polluter pays" principle. This
legislation is an example of a command-and-control approach
which also had the flexibility to reward industry for innovation -
particularly for better design and consideration of "cradle to
cradle"30 analysis of production chains. The government set the
overall goals in calling for a significant reduction in packaging
waste requiring disposal and the development of a sound
materials policy. It mandated recycling rates and refilling rates for
beverage containers, assigned roles and responsibilities,
timelines and targets, but left it to private business to be
innovative and design the systems and processes that would
support this change. Obstacles were encountered, requiring
rethinking and new approaches, but ultimately companies
adopted a number of packaging innovations that also reduced
their costs.31

This example could be adapted for implementation within
Canada. Landfill space is increasingly difficult to come by, making
waste reduction and recycling a priority. Municipalities currently
bear the cost of waste management and would welcome some
relief from this financial burden. The province of Ontario already
has in place an organization know as Stewardship Ontario (SO),
which is responsible for setting fees for items collected as part of
the blue box program. It is also responsible for calculating and
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collecting these fees from the "stewards", which include all major
firms that generate blue box waste, such as grocery chains and
the beverage industry. Unfortunately, the collection system is
weak, and there are loopholes for payment evasion. SO is
mandated to perform audits to ensure compliance but does not
have the resources to audit all stewards. Also, the fee system is
not structured to encourage the use of more easily recyclable
packaging. Retailers are actually favoring styrofoam and non-
recyclable plastics - these substances are not collected in the
blue box and have no fees associated with them - in order to
evade fees.32

As evidenced by the SO example, municipalities and
provinces have struggled to implement the polluter pays principle.
The rules for waste management vary by province. In contrast, a
federal regulation, similar to the German ordinance, would be
easier for the private sector to adhere to, as it would be dealing
with one standard. Also as part of the FSDS, greater support for
the polluter pays principle could be achieved by offering a tariff
reduction on imported goods and a tax break for domestic firms
that make use of environmentally sustainable packaging and
production processes.

CONCLUSION

Canada should develop, legislate and implement a FSDS. As
evidenced by the growing degradation of Canada's natural
resources and ecosystems, the need is clear and urgent. As
shown in the analysis above, existing efforts in sustainable
development have been piecemeal and lacking in accountability
for results. The proposed reforms, including legislated
accountability measures, and guiding themes - information,
instruments, innovation and leveraging of international
experience - discussed in this paper should guide the elaboration
of a Canadian FSDS, with a view to overcoming existing
weaknesses. Rather than dwelling on potential barriers, Canada
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should embrace the momentum and interest in sustainable
development issues currently permeating the political discourse.

Canada stands to benefit by being a sustainable development
innovator rather than a laggard. Already, we are finding that
traditional industries like forestry and pulp and paper are
suffering, given environmental constraints and rising costs. The
FSDS could assist these communities with transitioning towards
more viable eco-friendly alternatives, especially with the advent
of new technologies, such as vegetable-based paper. A wealth of
feasible applications for the proposed FSDS exists, particularly in
terms of making greater use of economic and regulatory
instruments, as demonstrated in the Hong Kong and German
examples. Furthermore, a number of institutions have already
made great strides in articulating a national sustainable
development strategy for Canada. David Boyd, author of the
Suzuki Foundation's Sustainability Within a Generation: A New
Vision for Canada33, would be able to offer valuable insight to
guide Canada's efforts. In conclusion, the tools and knowledge
are within our means, and political circumstances favor greater
action on sustainable development. Canadians share a
responsibility for securing a future that treads an environmentally
sustainable path. The time has come for Canada to fulfill its
promises to develop and implement a legislated FSDS.
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Nowhere to sprawl: The Greater Golden
Horseshoe's Ongoing Experiment with Smart
Growth

Hilary Hove

Automobiles are often conveniently tagged as the villains
responsible for the ills of cities and the disappointments
and futilities of city planning. But the destructive effects of
automobiles are much less a cause than a symptom of our
incompetence at city building.1

Eighty percent of Canadians live their entire lives within urban
areas. While these places are familiar to many of us, the

specific impacts arising from the form of our cities are seldom
fully appreciated. In Canada, cities have become increasingly
characterized by "sprawl": a pattern of urban land-use that is
unplanned and low in density, occurring at the city periphery
where access to public transit is scarce and different types of
land uses (residential, commercial, etc.) rarely coexist. As a result
of this pattern, the majority of Canadian families have come to
regard the automobile as a basic necessity of life. While some
may attest that consumer demand drove these trends, sprawl is
largely the outcome of specific policy decisions made by
municipal, provincial, and federal governments.

The adverse effects of sprawling urban growth have become
increasingly evident, and demand has emerged for policy
interventions to address its environmental, economic, and social
impacts. Central to these concerns is energy use; sprawl is an
immensely wasteful mode of urban growth that speeds the
consumption of precious energy resources and accelerates
greenhouse gas (GHG) emissions. To address these concerns,
an anti-sprawl policy framework entitled "Smart Growth" has
emerged in North America. This paper investigates the
circumstances surrounding the smart growth policy of the Greater
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Golden Horseshoe region in Ontario, and examines the extent to
which it adequately addresses the energy implications of the
region's urban growth dilemma. The paper first provides an
overview of sprawl-energy linkages, followed by an introduction
of the Greater Golden Horseshoe and why it is an excellent case
study. Next, the theoretical underpinnings of smart growth are
addressed, highlighting the importance of the transportation land-
use connection in countering the energy-intensiveness of sprawl.
Finally, the Ontario Government's Places to Grow policy is
presented and analyzed. Overall, it is argued that the status-quo
development patterns of Canada's largest urban centre are
fundamentally unsustainable. Rethinking and challenging them
must form a key component of a comprehensive sustainable
urban and energy policy for Canada, recognizing that action at
the local level will be necessary in the transition to sustainability.

THE SPRAWL-ENERGY NEXUS

Sprawl refers to urban development that is land-intensive, low-
density, and encourages the geographical separation of different
types of land uses. While there is no easy definition, sprawl is
often described as "scattered, untimely, poorly planned urban
development that occurs in urban fringe and rural areas and
frequently invades lands important for environmental and natural
resource protection."2 This pattern of city planning became
popular in North America during the postwar era, and a wide
array of socio-economic and political factors accounts for its
overwhelming impact on the urban form of Canadian and
American cities. Sprawl has encouraged the separation of
residential areas from commercial and employment districts,
connecting them via networks of roads and arterial highways.
The low population density of suburban areas renders public
transportation unfeasible, creating a dependence on automobiles
for mobility. The rise of "car-culture" - whereby automobiles are
the dominant mode of transportation - is intimately linked to the
built environment of the city.
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The environmental and energy implications of these trends
cannot be overemphasized. Per capita consumption of fossil
fuels for automobile use increases as cities sprawl outwards, and
the pollution generated has tangible impacts upon the health of
city residents. In addition to burning more oil and gas, sprawling
cities require water, sewage, and electricity systems to be
expanded over longer distances, each consuming more energy
than a more compact built environment would.3 The
transportation patterns of urban centres are thus a major
contributor to greenhouse gas (GHG) emissions and global
climate change. It is estimated that cities account for 75% of total
global GHG emissions.4 In Canada, the fastest growing source of
GHG emissions is the transportation sector, responsible for
around one-third of our total GHG emissions, 70% of which are
generated within urban areas.5

Automobile dependence and expanding urban centres are
also blamed for a loss in economic productivity through time-
consuming daily commutes,6 as well as the paving of prime
agricultural land and the hollowing out of vibrant communities.7
The David Suzuki Foundation estimates that, once all costs are
considered (including building roads, tracks, etc.), automobile use
consumes three to ten times as many resources as public
transit.8 The costs of expanding and maintaining this vast
infrastructure are a constant drain on public finances.9

WHY FOCUS ON THE GREATER GOLDEN HORSESHOE

Given our vast geographic landscape, Canadians seem to be
under the false impression that our cities may grow forever
outward. As the fastest growing urban area in Canada, the
Greater Toronto Area (GTA) and the surrounding Greater Golden
Horseshoe (GGH) region is an excellent case study of the energy
implications of sprawl. More than 90% of Ontario's population
growth between 1996 and 2001 occurred in the GGH region, with
70% of this growth concentrated in low-density areas.10 It is
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estimated that the region has received an influx of 40,000 new
residents over the past five years, with urban area growth rates
outpacing population growth rates.11 Energy-intensity has
likewise skyrocketed: since 1990, emissions from road transport
in Ontario increased by 42%, making this sector responsible for
the greatest proportion of GHG growth in the province.12 The
region's infamous 401 highway is one of the busiest in the world
and the busiest in North America, receiving approximately
350,000 vehicles daily.13 It is no wonder: not only is the GTA a
major trade corridor, but in 2001, 81% of individual weekly trips
made in the GGH were by car.14

A "Toronto-Related Region Futures Study" launched by the
Neptis Foundation and IBI Group in 2002 provides a glimpse of
what the GTA would look like in 2031 if current development
trends continue.15 The findings of the study are startling. Barring
substantial policy shifts, between 2000 and 2031 car trips are
expected to increase by 51%, with 10% of increases coming from
the City of Toronto, 67% from the "inner area" of the GGH, and
23% from "outer areas." While traffic congestion on inner city
arterial roads currently stands at 30%, the study predicts that by
2031 congestion will reach 51%; on inner-city highways,
congestion is expected to rise from 48% to 67%.16 17 The study
also predicts the number of kilometres travelled per vehicle in the
area to increase by 64% between 2000 and 2031, an increase
that could cause GHG emissions to rise by 44%.18

The unsustainability of this trajectory is already evident in
Toronto's gridlock, persistent summer smog-alerts, and
consequent decline in urban standards of living. Local politicians
are waking up to this reality, as congestion becomes a "full-blown
issue" in many GTA municipalities.19 20 As a result, policymakers
have begun to seek ways to counter sprawl with high-density
growth in urban areas.21 If misguided policies were a fundamental
driver of sprawl in the first place, then surely the right policy mix
can halt and reverse the process now?
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NEW URBANISM AND SMART GROWTH

Such is the central assumption of New Urbanism, a city
planning and architectural movement that took hold in the early
1990s, proposing a planning framework that would counter the
negative effects of sprawl and return cities to their denser and
more vibrant forms. This approach calls for city planning that
favours compact, walkable, mixed-use, and transit-friendly cities,
and suggests that the way to achieve this vision is by altering the
physical form of cities.22

During the same period, the concept of Smart Growth
emerged. While similar in aim and intent to new urbanism, smart
growth is more specifically concerned with the public policy angle
of sustainable urban development. West Coast Environmental
Law defines the concept in the following way: "Smart growth
refers to urban development approaches that are fiscally, socially,
and environmentally responsible. Smart growth is development
that enhances the quality of life in communities, complements
ecosystem functioning, and uses tax revenue wisely."23 24
Generally speaking, the following major principles are associated
with smart growth:

• Ensuring mixed land-uses;
• Encouraging compact and walkable neighbourhoods;
• Concentrating growth in existing areas;
• Enhancing the range of housing options;
• Linking new development to public transport;
• Building distinctive communities with a stronger sense of place;
• Taking development decisions that are fair and cost-effective;
• Encouraging community and stakeholder collaboration.25

When translated into effective policy measures, each of these
principles provides a number of positive environmental, social
and economic benefits, changing the urban form from one that is
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diffuse and polluting to one that is vibrant and healthy.

While there are thus a myriad of small policy changes
recommended by smart growth advocates, a few stand out.
Among the most important principles are those that pertain to the
land-use and transportation dimensions. Smart growth
approaches purport that transportation and land-use planning
happen concurrently and coherently, rather than occurring in an
uncoordinated and retroactive manner. Transportation and land-
use patterns form a symbiotic relationship: a city that chooses to
invest in highway development at the expense of public transit
will also enable a pattern of sprawl to develop. According to the
Neptis Foundation, "Once the land use pattern (…) is
established, and once households and businesses make location
choices within this built environment, then travel plans tend to
follow in a reasonably logical and predictable manner."26
Ensuring that land-use and transportation decisions happen
jointly is thus a major component of any effective smart growth
policy.

While a coordinated transportation and land-use policy is a
key component of smart growth, various other measures are
crucial for the success of this strategy. Density and intensification
policies are two such measures. Density and intensification refer
to the need to centralize more jobs, people, and uses in a smaller
area. This type of urban design-common in the prewar era-
naturally lends itself to transit networks, as we see in Toronto's
city centre.

In turn, accessibility to public transportation is an important
component of smart growth. Public transportation networks must
be accessible to citizens, offering a viable, convenient and cost-
competitive alternative to automobile use. The policies used to
achieve these aims include the following: the integration of
density and urban boundary targets in development legislation,
the development of comprehensive transit plans that emphasize
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increasing ridership and decreasing car use, and the
establishment of a strong governance framework to implement,
monitor and evaluate the policy.27 Finally, creating mixed-use
neighbourhoods - where residential, business, and shopping
areas are merged - allows for greater transportation options, and
provides for more dynamic communities in contrast to isolated
suburban developments.

A number of cities in North America have been successful in
instituting comprehensive smart growth plans, the most famous
of which may be Portland, Oregon. In the 1980s, Portland
succeeded in creating a growth boundary around itself and 23
neighbouring towns. Slowly but surely, the city began to make its
downtown less car-friendly, removing parking areas, creating
pedestrian zones, cutting back highway development and
creating a transit plan. Despite these successes, Portland and
other smart growth cities have recently come under a storm of
criticism. Rising property values have been linked to the shrinking
land available for urban development, a reality that has
disadvantaged low-income residents and is blamed on smart
growth urban boundary targets.28 A recent academic study
examined several assumptions inherent in smart growth
strategies:

• building more highways will cause more sprawl;
• more extensive highways lead to more driving;
• investing in light rail systems will increase density;
• adopting new urbanism designs reduces car use.29

The study found countervailing information to attest to the
truth and fallacy of each claim. For example, it was found that
expanded public transportation networks will only shift travel
demand if they clearly provide a cheaper and more convenient
alternative to automobile use, a fact corroborated by various
Neptis Foundation reports.30 Additionally, the study established
that while highway construction is certainly an enabler of sprawl,
it is not the only cause.31 As a relatively recent movement, smart



growth can learn much from these criticisms.

SMART GROWTH IN THE GGH: MOVING FORWARD OR DEAD IN ITS
TRACKS?

When Dalton McGuinty became Ontario's Premier in 2003,
one of his primary campaign commitments was to address the
evident dangers posed by continued urban sprawl in the GGH.
Since that time, the Ontario government has made considerable
progress regarding smart growth and land-use issues, developing
a Greenbelt area surrounding the GTA among other
achievements. The Ministry of Public Infrastructure Renewal
(PIR) was also created, with a mandate to spearhead a GGH-
wide smart growth policy. Consultations and preliminary reports
trickled in over the years, finally culminating in the smart growth
Places to Grow plan on June 16, 2006. Places to Grow - and its
accompanying legislative framework, the Places to Grow Act -
represent a victory for the Premier in developing a smart growth
strategy for the most populous area in Ontario. This regional
growth plan certainly has the potential to halt sprawling
development patterns, but an important question remains: is the
plan ambitious enough to truly achieve smart growth in the GGH?
This section will consider whether or not the PIR has achieved its
aim of providing a comprehensive smart growth framework for
the GGH. In the analysis, the Places to Grow plan will be
compared with the aforementioned smart growth characteristics.

The Places to Grow plan should be praised on a number of
counts. First of all, it delegates effective oversight and power over
the entire GGH growth plan to the PIR, a strategic centralization
that may prove efficient given the numerous layers of government
involved. The plan rightly identifies a number of priorities that will
be important for Toronto to effectively achieve smart growth,
including intensification targets, transportation policy, and mixed-
use neighbourhoods. Other strengths include the fact it is
forward-looking, entails a framework that is flexible enough to
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make changes, and encourages consultation with a wide variety
of stakeholders. As a unified growth plan for the GGH, Places to
Grow represents a crucial step forward.

However, on a number of counts the plan has failed to fully
flesh out a strategy that will create lasting change in the region.
Many of the policies and targets in the plan are stated in
imprecise and noncommittal terms. Rather than a planning
framework, the smart growth plan reads more like a policy
statement. Nearly all of the specifics are left to future
consultations between the PIR and neighbouring municipalities,
and the concrete statements and targets that do exist are weak.
The following is a list of the only specific targets and
commitments made in the growth plan:

• The Minister of Public Infrastructure Renewal will review
population projections every five years, in order to ensure the
growth plan is adequately addressing growth constraints;

• By 2015, 40% of all residential development occurring annually
will be within built-up areas. Up to 60% will thus be in
Greenfield areas;

• The "built boundary" will be delineated with the consultation of
municipalities;

• Urban growth centres, depending upon initial size, will attempt
to achieve either: (a) 400 residents and jobs per hectare (in the
City of Toronto); (b) 200 residents and jobs per hectare; or (c)
150 residents and jobs per hectare;

• No designated Greenfield areas shall have less than 50
residents and jobs per hectare (averaged throughout all GGH
Greenfield developments).

While the above are examples of tangible targets, many of
these commitments are inherently flawed. For example, the 40 %
intensification target lacks ambition - it is merely a reflection of
business-as-usual (BAU) practices. According to the Neptis
Foundation, between 1991 and 2001, 36% of development in the
GGH was in the form of intensification.32 A 4% increase is clearly
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not ambitious enough to avert continued sprawl. Furthermore, the
50 residents and jobs per hectare densification target in
Greenfield developments will not be sufficient to ensure transit
accessibility. Commentators have also taken issue with the lack
of specification as to what type of intensification will take place.
As the Neptis Foundation observes, "The 40% residential
intensification target does not distinguish between effective and
ineffective intensification with respect to the Plan's goals…"33 The
Neptis publication goes on to distinguish that intensification
targets must be carefully planned around transportation
commitments, a synergy that does not occur in Places to Grow.

In many ways, the land-use transportation connection in
Toronto's smart growth plan falls far short of the mark. The
intensification and development targets included in the plan are
not conducive to public transit development, as it will be nearly
impossible to service the 60% of new communities developing in
low-density areas. Furthermore, a coherent transportation policy
has not emerged from the plan given the notable absence of a
phased transportation investment framework.34 In fact, the
Southern Ontario Highways Program for 2006-2010, released at
the same time as Places to Grow, indicates that road and
highway expansion will continue unabated, with more funds
directed towards these efforts than towards public transit.35 As
one observer notes, "investments in transit can certainly be
undermined by concurrent investments in roads."36 Many
commentators have pointed to this investment as evidence that
transportation plans continue to happen in isolation from land-use
goals.37 Ontario's 2006 budget does, however, include
commitments for non-automobile-based modes of transportation.
A one-time "Move Ontario" commitment of $838 million was
announced for transit projects in the GTA; however this was
counterbalanced by a budget of $5.2 billion for highway
expansion and improvements over the next five years.38 Many of
these proposed highway expansions pass through conservation
areas such as the Oak Ridges Moraine and the Niagara
Escarpment, exposing the fact that former commitments to
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establish these conservation zones as Greenbelt areas are
slowly being eroded. Furthermore, the current plans reflect the
same levels of highway investment that have occurred over the
past five years. Either the smart growth plan has failed to de-
emphasize highway expansion, or highway planning is occurring
in isolation of Places to Grow. Neither scenario bodes well for
land-use and transportation policy.

One promising policy shift in policy in Ontario is the recent
creation of the Greater Toronto Transportation Authority (GTTA).
For years, the GTA decision-makers have been criticized for
being unable to plan and coordinate transit investments with
neighbouring municipalities. As an umbrella organization
representing all the major public transportation services in the
area, the creation of the GTTA is seen as a crucial development
in streamlining transit planning. While its authority does not
encompass all of the municipalities in the GGH, this is certainly a
step in the right direction. However, initial signs point to continued
infighting and disagreement between different regions and transit
bodies.39 Even the director of the GTTA has gone on record
saying the organization needs "more teeth" in order to effectively
implement transit plans.40 However, the director has hinted at a
few promising policies that the GTTA may attempt to implement,
including toll roads, a "smart card" system (i.e. a standardized
pass to the region's transit services), and a more aggressive
approach to reduce congestion on high-occupancy highway
lanes.41 While the GTTA holds promise, it may take a while
before it becomes an effective instrument of a coordinated transit
system.

A common criticism of failed smart growth strategies is that
they do not effectively remove the systemic incentive structures
that favour automobile-centric suburban sprawl. Such incentives
are embedded in the very governance and regulatory frameworks
that oversee urban development, and must be addressed. For
example, rethinking and redesigning fiscal and taxation
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instruments could allow provincial and local governments to
create an environment in which it is in the best interest of the
development community to build in high-density areas that allow
access to public transit options. These tacit enablers must form a
central component of smart growth strategies, and yet they are
conspicuously absent from Places to Grow.

PLACES TO GROW: GOING NOWHERE… FOR NOW

As the above criticisms indicate, the GGH's smart growth plan
must be overhauled if it is to be effective in addressing the
transportation and land-use dimensions of sprawl. A number of
policy recommendations emerge from this discussion. First of all,
a major improvement in the GGH's smart growth governance
framework is required if any strategy is to be effectively
implemented. Consultations with stakeholders surrounding urban
built boundaries, regional transportation plans, and more
ambitious density targets must happen now, not later. These
should form the basis of the growth plan, and be integrated into
its key policy initiatives.

In addition, the PIR's first priority must be to develop a
performance-based monitoring and evaluation framework, to
ensure that whatever version of the growth plan emerges is
actually enforceable. As it stands, Places to Grow is merely a
voluntary document, with penalties for non-compliance
overlooked. It will also be important to develop clearer hierarchies
regarding decision-making for growth plans; with a history of
stalemates and municipal infighting, the proposed consultations
with local political leaders may interfere with any improvements.

It is also imperative that a comprehensive mix of fiscal policy,
tax policy, and legislative changes be created to address the
remaining incentives for continued sprawl. It is crucial that all
levels of government be involved in this process to ensure that
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conflicting policies do not continue to support sprawl. There is a
plethora of fiscal and tax policies that could be employed to
discourage car use and encourage public transportation, none of
which have been properly utilized in the current version of the
growth plan.

Furthermore, much more aggressive policies are required for
public transportation, density and intensification in urban growth
centres of the GGH. A public transportation policy that is trumped
by highway spending, combined with a density target that
enables BAU sprawl patterns to continue, is simply not good
enough. In its current form, the PIR's smart growth plan has
largely failed to integrate and focus on the importance of each of
the above land-use and transportation strategies for curbing
sprawl. Density targets must go beyond a perpetuation of the
status quo to enable the development of cost-effective, efficient
public transit options. These targets will only be achieved with
close collaboration between the development industry and
government, and with effective enforcement mechanisms. Finally,
while a certain degree of highway expansion may be necessary
to avoid undue congestion, investments in public transit must be
the central priority of a transportation plan for the GGH. The PIR
must address each of the above shortcomings in a strengthened
version of Places to Grow.

CONCLUSION

Ultimately, what happens in our cities will largely determine
what happens to our planet.42

While the quote above may seem overstated, it bears truth.
Most of the world's population lives in cities and urbanization is
accelerating. The type of automobile-dependent urban growth
observed in Toronto and the surrounding GGH is not unique; it is
being replicated in countries in both rich and poor regions of the
world. The extent to which policymakers can create a more
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sustainable future for cities will thus ultimately determine our
sustainability at large. This paper has demonstrated that the
urban form of cities can have a substantial impact upon the
transportation options available to their citizens, a relationship
that in turn influences the energy consumption patterns of city
residents. Addressing these land-use and transportation issues
must be a central component of any smart growth plan, a goal
that Places to Grow has thus far failed to fully meet. It is critical
that the Ontario government and associated local governments
within the GGH continue to improve their smart growth plan. The
Greater Golden Horseshoe still holds the potential to become a
positive example for regions grappling with similar growth issues
and a model of sustainable urban policy for the rest of Canada
and the world.
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Coping With Intergenerational Equity in Forestry
Management: The Case for Declining Discount
Rates

M. André Arbour

INTRODUCTION

Akey component of debate over long-term sustainability is the
role of the discount rate. Traditional, constant discounting is

widely accepted in economic decision-making and yet, it can
yield dramatically perverse results when applied to
multigenerational time horizons, and choosing the appropriate
rate can be very controversial. Seminal economist Frank Ramsey
went so far as to describe conventional discounting as "a practice
which is ethically indefensible" because it attaches a lower weight
to future generations relative to those living in the present.1 More
recently, a protracted debate arose in response to the Stern
Review on the Economics of Climate Change commissioned by
the British government. The Review received strong criticism over
its use of unconventionally low discount rates in analyzing the
costs of climate change.2 Climate change is perhaps the most
visible public policy issue where the social discount rate has
taken centre stage and there is extensive literature on the
subject. This paper examines discounting practice within the
context of forestry management, another important issue with
intergenerational implications. In particular, it will focus on
declining discount rates - an intriguing new development in
discounting practice.

The primary concern with conventional discounting is that
benefits in the distant future dwindle to practically nothing. Even
using relatively small rates, benefits (or costs) that occur far in
the future have little weight. T his has profound implications for
intergenerational equity and sustainable natural resource
management. Managed sustainably, a resource can theoretically
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exist indefinitely, thereby providing benefits to future generations
for centuries to come. Benefit streams are particularly sensitive to
the discount rate in areas with long time horizons. Even a
relatively low discount rate can make future costs and benefits
appear trivial. Forestry management is quite sensitive to these
issues given the long life cycle and optimal rotation length for a
given stand of trees - some trees (such as Scotch pine) have an
optimal rotation length of over 120 years.3 However, there are
several rationales for using a declining discount rate in evaluating
long-term projects instead of the conventional fixed-rate
approach. For example, the use of declining rates is defended on
ethical grounds, though this defense may be problematic. More
compellingly, there is strong evidence that declining rates better
reflect real human preferences and are necessary to account for
future economic uncertainty. These findings are promising, but a
declining discount rate is not a perfect solution and may raise a
new issue - that of dynamic inconsistency. Furthermore, the use
of a declining rate for public decision-making widens the gap
between private and social economic appraisal as private firms
are bound by economic logic to employ a fixed discount rate
based on average returns to capital. This problem is acute in the
forestry sector as the profit motive of timber harvesters is often at
odds with long-term societal benefits.4 This paper makes the
case for declining discount rates, while attempting to
accommodate the two problems mentioned above, within the
context of forestry management. The discussion begins with a
brief introduction of conventional discounting using a constant
rate, followed by some alternative approaches and the rationales
for declining discount rates. It will then turn to address potential
problems involved with using declining rates and suggest
possible solutions.

CONVENTIONAL DISCOUNTING

Since Samuelson's groundbreaking work in the 1930s, most
economic models have employed a constant, exponential
discount rate to evaluate intertemporal benefit flows.5 Benefits in
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the future are discounted to present value using a discount factor
(D) for period (t) at a particular rate (r):

This function reflects the fact that human beings value current
benefits more than future benefits. Essentially, the discount rate
accounts for human impatience and the degree one is willing to
forgo current consumption for future consumption. Current
benefits are worth more than future benefits because they can be
enjoyed immediately or be invested and earn a rate of return. For
example, private firms evaluate particular projects by discounting
future benefits at the market return on investment (ROI, also
known as the return on capital). Imagine a firm evaluating a
hypothetical project that costs $5,000 initially and will yield a
return or benefit of $10,000 in ten years (for the sake of
simplicity, taxes and other considerations are ignored). This might
seem like an attractive proposition. However, suppose the firm
could alternatively invest the $5,000 in the stock market and earn
a going rate of 10%. A proper judgment cannot be made without
accounting for the time value of money. This can be done by
converting the (future) benefit to present value terms (i.e., to
discount it).

Discounted at 10%, the present value of the return is only
$3,855.43. Thus, the project is actually not attractive as it would
yield a net loss of $1,144.57 ($3,855.43 - $5,000). This implies
that the firm would earn a greater return if it simply invested the
$5,000 in the stock market.6

Individuals explicitly or implicitly make similar decisions in
trading off present consumption for future returns. Economic
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theory claims that they will discount at their marginal rate of time
preference, also known as the consumption rate of interest (CRI).
The after-tax return on savings is a common proxy for the CRI.
If markets operated under perfect theoretical assumptions
(e.g., complete information, zero taxes or transaction costs) the
CRI would be identical to the ROI. However, in the real world
taxes, risk, and transaction costs drive a wedge between the two
and the ROI must necessarily be higher.7 For example, suppose
a person is contemplating whether to invest $100 for one year.
To give up this $100, they must be compensated with at least $5.
This is akin to saying that the person has a 5% discount rate.
Theoretically, they could simply invest in any project that earned
a 5% return, but this will not occur in the real world of imperfect
markets. If there are transaction fees and government taxes that
amount to $2 or 2%, this person will only accept an investment
that earns at least 7% (7% - 2% = 5%). Anything less would not
earn the desired 5% return. One can imagine this example writ
large. If individuals on average demand a 5% return and market
imperfections consume two percentage points, market returns to
capital must average at least 7%.

Government activities will displace some mix of individual
consumption and market investment. Economic theory implies
that government discounting procedure should account for
displacing societal resources that earn different rates of return.
Some analysts argue that governments should employ a social
discount rate (SDR) based on a weighted average of the CRI and
the ROI. Alternatively, the government could use the CRI as the
SDR and adjust for any investment that may be crowded out.
Investment is worth more than consumption because it will yield
a stream of future consumption benefits. Investment enlarges the
overall pool of resources available to be consumed. Foregone
investment can be converted to consumption equivalents using a
conversion factor called the 'shadow price of capital.'8

Using a constant discount rate works reasonably well for
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relatively short time frames, but is quite problematic when
extended over multiple generations. It is reasonable to expect an
individual to value benefits in one hundred years at practically
zero. However, this raises concerns of intergenerational equity as
it prejudices society against acting now to secure benefits in the
distant future. A hypothetical catastrophic event that wipes out the
entire Canadian economy in four hundred years provides a
particularly stark example. Canada's GDP in 2005 was estimated
to be $1.035 trillion.9 Even allowing for 2.2% growth per year
over the next four hundred years, the entirety of the Canadian
economy is not worth very much relatively, when discounted at
5%.

When discounted at 5%, the present value of the entire
Canadian market economy is worth less than $21 million. This
implies that it would not be worthwhile to spend $21 million now
to prevent a catastrophe that eliminates the entire Canadian
economy in four hundred years. This sensational example is
unrepresentative of real world decisions, but the implications for
intergenerational equity are the same for any project with
relatively large upfront costs and long-term, diffuse benefits. If a
single generation is conceived to be 30 years, over 95% of future
values are eliminated in only two generations at a 5% discount
rate. At a rate of 10%, over 95% of the future values are
eliminated after only one generation.10 This issue has led
Weitzman to comment:

To think about the distant future in terms of standard
discounting is to have an uneasy intuitive feeling that something
is wrong, somewhere. … Few are the economists who have not
sensed in their heart of hearts that something is amiss about
treating a distant future event as just another term to be
discounted away at the same constant exponential rate gotten
from extrapolating past rates of return to capital.11
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This problem is particularly acute in forestry management.
Harvesters tend to have a discount rate that is higher than the
long-term growth rate of the timber. Under a single rotation model
of the forest, the optimal economic decision rule is to harvest
when the average growth rate of the timber is equal to the
discount rate. A harvester will not allow the timber to grow an
extra year if the value of the tree growth is less than the market
interest rate.12 Higher discount rates imply shorter rotation
lengths. This creates a tension between harvesting at the
biologically optimal tree age according to mean annual
incremental growth, and economically optimal harvests according
to maximizing net present value.13 The problem is compounded
by the various non-timber values society derives from forests.
Some of these alternative values are listed below:

These benefits are often difficult to quantify. Furthermore, in
the case of biodiversity/genetic extraction and carbon storage,
their value will only be realized in the future. The benefits from
carbon storage in particular are expected to be much larger in
subsequent generations. It can be difficult to quantify these
diffuse benefits and given traditional discounting, they may be
swamped by the large, concrete upfront costs (i.e., the foregone
revenue).

ALTERNATIVE APPROACHES

There are three main approaches in attempting to ameliorate
the problems with conventional discounting placing negligible

Benefits From Forest Conservation14

Direct Use Values Indirect Use Values Passive Use Values

• Tourism
• Biodiversity and
genetic extraction

• Watershed
management

• Ecosystem support
• Carbon storage

• Existence values
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weight on benefits occurring in the distant future. The first
approach is to use a zero or near-zero discount rate. A near-zero
rate magnifies the importance of future benefits by effectively
minimizing the role of discounting in cost-benefit analysis. As
Philibert explains, there are several common lines of argument in
favour of employing a near-zero rate.15 The first is to claim that
only the social marginal rate of time preference should be
considered (and not the market return on capital). The second,
that concern for future generations is a public good and will be
undersupplied by the market - people will insufficiently bequest
resources to future generations because of free rider concerns,
etc. Finally, there are appeals for a minimal discount rate based
on ethical grounds. Philibert ably deconstructs these arguments
by noting inter alia, that the market return on capital is an
inescapable consideration in public deliberation due to the effects
of crowding out and that any market failure with regard to
bequests for future generations will be compensated by overall
economic growth.16

Ethical arguments may be slightly more defensible in the case
of extreme situations like climate change where the effects are
potentially cataclysmic. A precautionary approach could be
warranted even if economic considerations advise against action
in the present. However, this claim smacks of arbitrariness and
prejudices investment in some issues over others. It becomes
difficult to evaluate climate change expenditures against rival
uses. How can one compare the value of a project evaluated with
a zero discount rate to that of a project discounted using
conventional means? Furthermore, it is an untenable argument
for forestry management and all the other more mundane public
policy decisions that comprise the bulk of day-to-day governing.
There is no decision rule for applying a near-zero rate to one set
of projects and a conventional rate to others. Consequently,
arguments for negligible discount rates are difficult to justify and
are not credible in many, if not most circles.17

ISEMA: Perspectives on Innovation, Science & Environment 41



The second alternative approach to conventional discounting
is to use distributional weights that specifically account for
intergenerational equity. Distributional weights are used in cost-
benefit analysis when some of the affected parties may be
severely and/or disproportionally disadvantaged. For our
purposes, weights could be applied to different generations.
This could be done by making explicit adjustments to the benefit
streams or to the discount rate itself. The latter seems to be a
more common approach.18 Although intergenerational weighting
schemes are often justified on ethical grounds, they too face the
criticism that they are arbitrary. Fearnside attempts to correct this
problem by proposing that weights be collectively determined
through public consultations and other democratic mechanisms.19
Such an experiment would not be impossible, but it seems
unlikely. It is not at all clear whether the citizenry can accurately
express their preferences for future versus current consumption
in a meaningful way.

Finally, the most credible alternative to conventional
exponential discounting is the use of a declining discount rate. A
declining rate gives greater value to benefits that occur in the
future. Furthermore, the arguments for such an approach have a
strong basis in observed human behaviour or economic theory.
This approach is discussed in the next section.

THE CASE FOR A DECLINING SOCIAL DISCOUNT RATE

One common rationale for declining discount rates is that they
more closely approximate human preferences. Constant,
exponential discounting was widely adopted as both a normative
and descriptive principle. However, Samuelson, who is credited
with popularizing traditional discounting, noted that his
formulation was somewhat arbitrary and not verified empirically.20
Since Samuelson's writing in the 1930's, empirical evidence has
shown repeatedly that individuals use a hyperbolic (that is,
declining) discount function in weighing intertemporal choices
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(see Groom et al, 2005 for a good overview). The evidence
comes from a variety of sources including survey data, lab
experiments, and observed real world behaviour. Attempts to
model this observed behaviour have produced a variety of
hyperbolic or quasi-hyperbolic discount functions.21 One generic
example multiplies the discount rates by the increasing function
h(t), as follows:

People generally have relatively high discount rates for benefits that
occur in the near future, but they decline over time. This gives
greater weight to benefits that occur farther into the future. In a
democratic society, it is natural to expect government decisions to
reflect the preferences of the electorate.

Individual preferences should not be cavalierly dismissed, but
they can also be problematic and may not be the best basis for
public policy. For example, individuals use multiple discount rates
simultaneously. They may save and earn the consumption rate of
interest while paying down a mortgage at a different rate, while
borrowing on their credit cards at yet another rate. People can
also succumb to a variety of framing fallacies that are not strictly
rational.22 Finally, hyperbolic discounting explains a wide range
of negative behaviours such as procrastination23 and drug
addiction.24 Hepburn even argues that hyperbolic discounting
may have played a role in the collapse of the Atlantic cod and
Peruvian anchovy.25

A second (and perhaps more compelling) argument for a
declining discount rate is premised on considerations regarding
economic uncertainty. It is not uncontroversial to note that future
rates of economic growth are uncertain - as are rates of return on
investment and the discount rate. This uncertainty becomes is
more pronounced in the distant future. Potentially, an unforeseen
technological development could spur unheralded growth. On the
other hand, rapid population growth and resource depletion could

ISEMA: Perspectives on Innovation, Science & Environment 43



bring economic growth to a virtual standstill. Consequently,
choosing a rate based on current economic conditions and
extrapolating it decades into the future is problematic. One must
account for the risk of fluctuations in the overall economy.
Weitzman successfully addresses the issue of risk by arguing for
a certainty-equivalent discount factor based on a weighted
average of all possible discount factors. Weitzman demonstrates
that over long periods this certainty-equivalent factor will be
declining.26 Naturally, the extrapolated discount rates from these
possible discount factors will also be declining.

Christian Gollier has also derived declining discount rates
based on the optimal growth rate (OGR) approach to traditional
discounting.27 The OGR discount rate is based on societal
preferences for current over future consumption and the
consideration that future generations will generally be better off
than the present due to economic growth.28 It is given by the
equation , where g is the growth rate of per capita
consumption, e reflects societal elasticity of utility for current
versus future consumption with respect to per capita income,
and is the pure rate of time preference. Using the per capita
growth rate of consumption as the basis for the discount rate
helps avoid the pitfalls described above when considering
individual preferences. Gollier's innovation was to introduce
Kimball's conception of prudence into the traditional OGR
function.29 In this context, prudence refers to precautionary
savings in the face of income volatility. People often prefer to
smooth their income growth so that their quality of life does not
fluctuate dramatically. Prudent individuals will save more as
future growth in consumption becomes more uncertain.
Uncertainty grows as the time horizon lengthens and the effect is
that the discount rate declines. Consequently, there is a strong
implication that declining discount functions are warranted
whether one employs the interest rate or the OGR.

Based on these insights, concrete discount functions based on
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the certainty-equivalent approach have been developed using
complex econometric analysis of historical economic
performance. Newell and Pizer are notable for pioneering this
approach using the past 200 years of U.S. bond rates. They
observed a secular decline throughout the nineteenth and
twentieth centuries and derived a future schedule of declining
rates.30 Generally, this type of approach is seen as credible and
garnered considerable acclaim.31 In fact, Her Majesty's Royal
Treasury in the United Kingdom has recommended that all
national departments use a declining discount rate. An initial rate
is derived using British data and the rate of decline is based on
Newell and Pizer. However, HM Treasury uses a simplified step-
decline function to roughly approximate the econometric data.32

As seen in the figure below, the use of a declining rate has a
clear effect on the viability of long-term forestry. This chart is
approximated from data in Hepburn and Koundouri describing the
net present value of three timber stands and how they are
affected by various discount rates.33 Only the net price of the
timber is considered and other use values are ignored for the
sake of simplicity. The first two stands are Ugandan pine and
have rotation lengths of 22 and 60 years respectively. The third
stand is Scotch oak and has a rotation length of 120 years. Three
discount rates are displayed: constant rates of 6%, 3.5% and the
HM Treasury step function which begins at 3.5% and declines
incrementally after 30 years. The function declines to 3.0% for
years 30-75, then to 2.5% for years 76-125, then to 2.0% for
years 126-200, then to 1.5% for years 201-300, and then rests at
1.0% for every year beyond 300.34
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As seen above, the 6% rate sharply diverges more from the
other two in each case. The difference between the constant
3.5% rate and the declining rate grows as the time horizon
lengthens. In the third case of the Scotch pine, the HM Treasury
rate gives the stand a positive net present value while the
constant 3.5% rate does not. As a result, the declining discount
rate approach has the benefit of having a sound theoretical
economics foundation while also giving weight to benefits in the
far distant future.

That being said, there is a problem with applying a step-
declining discount rate to forestry management. Specifically, the
problem regards the calculations involved in determining
the optimal rotation length of the stand. The economically efficient
decision rule is to harvest a stand when net present value is
maximized.35 A step declining discount rate is problematic
because it creates lurching shifts in the value of the stand at the
year the discount rate declines. This issue is illustrated below
using a hypothetical stand growth function of
Q(t) = 10t + t2 - 0.01t3 where (Q) is the volume of the timber at
time (t). For simplicity's sake, the net price of the timber is $1.
A step function is used that begins at 5% and declines 0.5%
every thirty years subsequently.
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This presents a dilemma as the net present value initially
peaks in the twenty-ninth year and then declines briefly. The
dilemma occurs because the NPV then spikes significantly as the
discount rate declines at the end of year thirty. When would it be
appropriate to harvest the stand? These artificial spikes from the
declining discount rate distort the true benefit flows derived from
the timber. Consequently, step-decline functions should be used
with caution and perhaps eschewed altogether in these types of
considerations. Granted, a more detailed discount function that
employed the econometric results directly instead of the
simplified step function would avoid this problem altogether. This
added complexity may be daunting for some practitioners but the
process could be automated without too much difficulty.

PROBLEM OF DYNAMIC INCONSISTENCY

A particular problem with declining discount rates more
generally is dynamic time-inconsistency. Constant rates have the
benefit of being stationary. Given constant information and
preferences, a decision made about a benefit flow that takes
place in the future will never be reevaluated. Unfortunately, this
will occur with declining discount rates. A decision that is
determined to be optimal ex ante may be later found to be
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suboptimal, even with perfect information and constant
preferences.36 All that has changed is the passage of time.
For example, a declining discount rate implies a relatively high
initial rate that eventually tapers off. One might choose a
particular consumption path based on this preference distribution
whereby there is an expectation that consumption will be
relatively high in the present and decline in the distant future.
The lower discount rate for future benefit flows makes the lower
consumption more palatable. However, as the future approaches,
the decision-maker may reconsider. As the distant future is now
much closer, the higher initial discount rate is applied causing a
higher preference for consumption, thereby contravening the
original plan. Preferences and available information have
remained constant; all that has changed is the passage of time.
Consequently, a "naïve planner" may delay certain costs under
the expectation that they will be borne in the future. However,
future planners may reevaluate the original planner's decision.
As their perspective is in the present, they could determine that
the costs are not worthwhile given the relatively high discount
rate they employ. This is a central concern among many
economists.37

Using a discount rate that depends on the period over which
the analysis is being conducted is not without problems. For
one thing, it leads to time-inconsistent decisions: plans that
people will not follow if given the opportunity to reconsider their
actions. This property of hyperbolic discounting functions makes
many people uneasy about their use in benefit-cost analysis.38

COMMITMENT MECHANISMS

The problem of dynamic inconsistency is important, but hardly
insurmountable. As Strotz recounts, the use of commitment
mechanisms to prevent inconsistent decision reevaluation is at
least as old as Homer's Odyssey, in which Odysseus asks his
crew to bind his limbs so that he can resist the lure of the
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Sirens.39 Commitment mechanisms can fix a particular
consumption path and make it difficult to change course.
Individuals use commitment mechanisms to deal with dynamic
inconsistency in their daily lives.40 Governments do the same out
of concern that future regimes operating under different political
considerations will undo their legacy. However, the use of
commitment mechanisms requires decision-makers to grapple
with certain ethical considerations. Declining discount rates help
ameliorate intergenerational equity concerns while improving the
overall accuracy and theoretical basis of the analysis.
Nevertheless, there must still be a "tyranny of the present" over
the future to some extent. This may be troubling for some
observers but it is an inescapable function of long-term decision-
making in general. The current generation is constantly
compelled to make decisions for those that are not yet born.

There are a variety of mechanisms that can help ensure the
appropriate forestry consumption path - one that maintains the
desired level of conservation balanced with sustainable resource
appropriation. Abrego and Perroni find that subsidies are one of
the most effective tools in dealing with commitment issues.41
Firms or individuals may not want to engage in an
environmentally beneficial activity due to the high cost. However,
government subsidies can reduce the marginal costs enough to
make that activity viable and investment in sustainable tree
harvesting tools can help ensure their widespread use. A firm
may be reluctant to invest in these approaches because the
private costs exceed the benefits. Public investment can help
ensure that sustainable approaches are more widely employed
and the public benefits are not lost. An example of a successful
public subsidy is the development of the Harvest with
Regeneration Protection (HARP) approach used for managing
black spruce stands in Canada. HARP techniques provide useful
models for more economically efficient sustainable harvesting.
Stands cultivated with HARP have a much greater spatial and
height distribution. This ensures that stands better approximate
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the natural environment and help maintain the broader
ecosystem.42 However, the development of HARP has required
nontrivial investments in research, field trials and light and crown
architecture modeling by the Canadian Forestry Service (CFS) in
conjunction with the Lake Abitibi Model Forest (LAMF) - a non-
profit organization that seeks to build partnerships and promote
sustainable forestry. These investments have developed HARP
into viable tools that are attractive to business. Abitibi
Consolidated Inc. has adopted HARP throughout most of its
black spruce operations.43

Other mechanisms are reversible but impose various
transaction costs that can be difficult to surmount. For example,
the dedication of the Arctic Natural Wildlife Refuge (ANWR) in
Alaska as federal nature preserve has successfully prevented it
from being opened for oil extraction for over two decades. A
majority vote in Congress is needed to overturn the initial
conservation decision. Spurred to a large extent by the powerful
petroleum lobby, many vigorous attempts have been made but
they have all failed.44 Tax earmarks (taxes dedicated to a
particular program or purpose) have also been found to serve as
effective commitment mechanisms. Set funding arrangements
with a dedicated revenue stream seem to have their own inertia
and are politically difficult to overturn.45 This type of mechanism
could be implemented in the forestry sector as a tax on lumber
with all revenues dedicated towards maintaining old-growth
forests.

RECONCILING SOCIETAL PREFERENCES WITH PRIVATE FIRMS

An additional concern with the use of a declining social
discount rate is that it further broadens the gap between societal
preferences and private firms. As noted above, taxes, risk, and
transaction costs drive a wedge between the market return on
investment and the social marginal rate of time preference.
Consequently, the ROI is necessarily higher than the rate that
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broadly represents societal preferences. Competitive firms are
bound by the logic of the market to weigh future benefits with a
higher, fixed discount rate based on the returns to capital. This
can conflict with preferences for sustainable forestry as investing
in replanting and long-term silviculture is frequently unviable
economically. Finding a way to reconcile the need for a healthy
forestry sector with the need for sustainable forestry practices is
a key challenge for Canadian resource managers. This challenge
has always existed, but the use of a declining discount rate only
exacerbates it as the gap between public and private valuations
of the distant future are even wider. Some consideration of how
to reconcile social and firm preferences is warranted.

As private ownership may be incompatible with long-term
societal interests, public ownership of forested land may be the
easiest way for to apply the appropriate declining social discount
rate and better address sustainability. Without explicitly
discussing discount rates, Ward outlines how public ownership is
best for a sustainable approach.46 It ensures that relatively
modest harvesting is balanced with consideration for the many
public goods that forests provide. Fortunately, much of Canada's
forests are on public land. Furthermore, given the abundant
positive externalities of forests it is unsurprising that the market
underinvests in them. Public subsidies for replanting can help
prevent this. However, Ward also argues that subsidies should be
coupled with legal requirement to replant. This reduces the
incentives for loggers to harvest in an overly destructive fashion
as a smaller share of the subsidy is eaten up by replanting costs.

Privately-owned land presents managers with a more difficult
situation. As Tietenberg notes, raised harvesting costs (through a
tax, for example) will increase harvesters' optimal rotation lengths
as the marginal opportunity cost of delaying the next planting
cycle is reduced47 - the tax raises harvest costs and postponing
those costs will effectively reduce them through greater
discounting. However, this assumes an infinite planning horizon,
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and that the land owner expects to replant when in fact the land
owner may decide that forestry does not maximize her revenue
and convert the land to alternative uses. Another approach would
be to develop mechanisms that allow the private land-owner to
derive revenue from the public goods of their forest cover and
sustainable management practices. Inroads have been made in
this regard as private firms are recognizing that there are at least
public relations benefits in acting sustainably.48 Current
investments in long-term sustainability are modest but there is
hope that through the efforts of the Forest Stewardship Council
(FSC) and others, a market premium can be developed for timber
that is harvested with societal goals in mind. Carbon permit
markets created to address climate change provide another
possible avenue. Private land owners could conceivably earn
tradable permits with a real market value by maintaining and or
developing forests to sequester carbon.

CONCLUSION

The application of declining discount rates to the forestry
represents one step in improving economic analysis to better
account for issues of long-term sustainability. Other important
advancements include the growing efforts to quantify hitherto
unquantifiable benefits of forests, such as ecosystem services
and existence value. Some critics point to past instances where
economic appraisal has undervalued natural resources and argue
that it should therefore be disavowed entirely. This frustration is
understandable, but voluntary disengagement from economic
discussions ultimately hamstrings proponents of environmental
sustainability. The solution is to improve economic analysis, as
avoiding it cedes the field to those who fail to appreciate the
need to bequeath a healthy natural resource base to future
generations.

Some see the merit in economic analysis but prefer to avoid
discounting because it is problematic when applied to decisions
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with long time horizons. Benefits that occur in the distant future
are rendered inconsequential, raising profound implications for
intergenerational equity. However, the discount rate is not easily
ignored and serves as an essential tool in economic decision-
making as it reflects the reality that resources are worth less in
the future relative to the present. Discounting merely makes
human preferences explicit. Fortunately, there is a strong case for
the use of declining discount rates as they better account for
economic uncertainty and individual preferences. Declining rates
also help ensure that benefits and costs that exist in the distant
future are not trivialized and unlike other proposals, such as
near-zero discounting, they are well grounded in economic
theory. That being said, declining rates are not without
complication and their use prompts concerns regarding dynamic
inconsistency and a divergence from discounting practices of the
private sector. While not immaterial, these concerns are also not
overwhelming and can be addressed through the use of
commitment mechanisms and sound public policy.
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Managing Biodiversity in Temperate Rainforests
within Canada

Serena Boutros

To ensure that diversity among life forms persists is to ensure
the very survival of the human species. The sustainability of

our planet depends on maintaining a natural assortment of
species, ecosystems, genes, and landscapes. The forest is a
particular area of the Earth where a plethora of diverse
organisms exist. Throughout Canadian forests, hundreds of
thousands of different life forms are currently threatened, even to
the point of extinction, by industrial logging practices. Beginning
with a brief clarification of some key concepts of biodiversity, this
paper will emphasize the importance of maintaining biological
diversity within the forest. The second purpose of this paper is to
illustrate, through a brief case study of Clayoquot Sound, how the
regulation of forestry practices is affected when the conservation
of biodiversity is taken into account. The recommendations
espoused by the Clayoquot Sound Scientific Panel regarding
logging practices to preserve biodiversity will be discussed. This
will be followed by an assessment of whether these
recommendations should be generalized to other forest areas
within Canada.

I. CONCEPTS OF BIODIVERSITY

As outlined above, this discussion intends to explore the
importance of preserving biodiversity within the forests and the
ways in which the conservation of biodiversity can affect forestry
practices. Therefore, a definition of biodiversity and its various
concepts must first be developed. According to the United
Nations Conference on Environmet and Development (UNCED)
Convention on Biological Diversity, biodiversity is the variability
among living organisms from all sources, including terrestrial,
marine and other aquatic ecosystems. Biodiversity further
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encompasses the ecological complexes of which they are a part,
including diversity within species, between species and of
ecosystems.1 This section will explicitly focus on the various
meanings of biodiversity in the context of forestry.

Biodiversity in the context of forestry can be understood in
terms of genetic diversity, species diversity, ecosystem diversity,
and landscape diversity. Genetic diversity refers to the variability
of the genetic composition of individuals within or among species
and populations.2 It is the basis of an organism's evolutionary
and adaptive responses and is the foundation of species and
ecosystem diversity. The diversity of genes is essential to the
survival of any species under change. Maintaining the assortment
of genes is ever more urgent in light of the dramatic ecosystem
changes taking place such as global warming, the introduction of
foreign pests and pathogens, heavier pollution, et cetera.
Furthermore, commercial forestry in Canada heavily depends on
the genetic diversity which occurs naturally in forests. Since
timber species take years to reach sexual maturity, genetic
variety is imperative to promote the persistent growth of tree
stands under variable conditions.

Species diversity can essentially be described as the variety of
species found within a forested area. The diversity of species
within forest ecosystems is germane to the survival of trees and
plants. For example, plants rely on beneficial fungi attached to
their roots for nutrient uptake, on birds and mammals for
pollination and seed dispersal, and on decomposer communities
to maintain soil productivity.3 All species depend upon other
species for their survival, thus maintaining an assortment of
species within forest ecosystems will ensure the viability of
Canadian forests.

An ecosystem is a dynamic complex of plants, animals and
microbial communities and their non-living environment
interacting as a functional unit.4 Ecosystem diversity refers to the
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variety of ecosystems found within a region. Canada is home to
uniquely different forest types; forests are intermixed with
wetlands, lakes, glaciers and rocks. Ecosystem diversity provides
a plethora of valuable direct and indirect functions such as, waste
assimilation, carbon storage, soil conservation, soil productivity
and nutrient cycling, flood control, water storage and supply,
climate moderation and stabilization, supply of oxygen, et cetera.
Conserving ecosystem diversity is essential to ensuring the
continuous flow of ecological services and ultimately the
sustainability of our natural forests.

All levels of biodiversity are integrated into landscapes.
Landscape diversity represents the relationships and variations
among spatial interactions between organisms, air, water, soil,
nutrients and ecological processes. Landscape diversity is
measured through studying the structure of forested landscapes
in terms of patch sizes, the amount of edge, the distance
between habitat areas as well as the connectedness of habitat
patches.5 Considering landscape diversity is important in the
context of forestry because land use and forest management
planning with the purpose of conserving biodiversity is most
effective at a landscape rather than a stand-by-stand scale.6
Furthermore, landscape diversity is essential to preserving gene,
species, and ecosystem diversity.

The study of biological diversity and its many concepts formed
its roots in conservation biology. Recently, as the issue of
biodiversity has become a global concern, many academics
beyond biologists have claimed standing in this field. Gaining a
perspective of biodiversity from an Aboriginal standpoint is
particularly necessary in the context of Canadian forestry for
many reasons. More and more, the ownership of forests in
Canada is being awarded to Aboriginals due to the settling of
land treaty claims. Furthermore, over the past twenty-five years
Canadian courts have affirmed and recognized Aboriginal and
treaty rights, mandating that officials consult with Aboriginal
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communities in situations where these rights may be infringed
upon through forestry practices. Since over 80% of all Aboriginal
communities are located in forested areas,7 it is imperative that
forest management practices reflect this legislated protection and
include the perspectives of Aboriginals in forest planning and
decision-making, a point that will be elaborated on further through
the case study of Clayoquot Sound.

For the purposes of this discussion, the Aboriginal perspective
of biodiversity and ecosystems will be taken from the Nuu-chah-
nulth First Nations (to which the Central Region First Nations of
Hesquiaht, Ahousaht, Tla-o-qui-aht, Ucluelet, Toquaht also
belong). The Nuu-chah-nulth First Nation's philosophy on
biodiversity and land management is "Hishuk ish ts'awalk," or
"everything is one." This philosophical outlook stresses the
importance of recognizing and learning about the
interconnections within and between all living things and
ecosystems. Furthermore, it reflects the Nuu-chah-nulth's belief
that recognizing the interwoven relationship among all living
organisms is the first step to achieving truly sustainable local
communities and economies, while preserving the environment
for future generations.

II. IMPORTANCE OF PRESERVING BIODIVERSITY WITHIN THE FOREST

The loss of biodiversity is a major environmental concern for a
number of reasons. First and foremost, biodiversity is essential to
support the ecosystem services that the forest provides. These
vital ecosystem services include climate regulation through
carbon sequestration, and food security for some indigenous
communities. Ecosystem services also include storm protection,
since forests act as buffers protecting coastal communities in
times of natural disasters. Thus the loss or reduction of forests
can increase the severity of flooding in coastal communities when
natural disasters occur. Provision of clean water is another
service provided by forests, meaning that the continued loss of
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forests and the destruction of watersheds threatens the quality
and availability of water.8 Furthermore, biodiversity in the forest
provides spiritual services for cultures that attach spiritual and
religious values to various aspects of the forest.

Moreover, scientific progress in the area of genetically
modified organisms has dramatically changed the value of
maintaining a variety of genes found within species. Genes that
were previously considered useless now have important uses
and values in terms of research and genetic engineering. The
preservation of biodiversity within the forest can also bring about
the numerous benefits associated with ecotourism. Ecotourism is
a growing form of recreation generating millions of dollars in
revenue annually. Thus, maintaining biological diversity cannot be
seen only as a potential cost to the forestry sector, but also as a
potential benefit in terms of ecotourism opportunities. Additionally,
preserving biodiversity within forests would quell concerns
relating to intergenerational equity. Once a species is extinct, it
can never be recovered. Therefore, the onus is on the current
generation to maintain the diversity of our biological organisms
and ecosystems so that future generations can benefit from the
same ecological services that are we are currently afforded.

Apart from the benefits and values of biodiversity described
above, there are also legal commitments which oblige
governments to consider the preservation of biodiversity when
engaging in forestry planning. Canada is a signatory to the
UNCED Convention on Biological Diversity. This international
treaty legally requires the government of Canada to formulate
policies with the intention of managing our natural resources in
a manner that does not lead to the decline of biological diversity.
Since the forest is home to the most diverse fora of organisms,9
it is of paramount importance that biodiversity conservation
strategies are carefully included in the regulation of forestry
practices.
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The importance of maintaining biological diversity within forest
ecosystems extends far beyond the forestry sector. The effects of
biodiversity on other natural resources such as fisheries must
also be considered. The biodiversity found within forest
ecosystems play a central support role for fish, as fish depend on
the biodiversity and ecological functions found in stream systems
and riparian areas. Stream systems and fish habitats are directly
and indirectly affected by the forest ecosystems which surround
them. The root systems of streamside trees serve to stabilize
streambanks, the woody debris creates a diversity of stream
habitats for fish and when the leaf litter from trees decompose in
streams it forms the basis for aquatic food chains.10 Also, stream
and lakeside forests provide cover, food, water quantity and
quality for fish. The interconnectedness of fish and forest
ecosystems is significant. The complex food chains that sustain
salmon and other fish depend on a vast array of physical and
biological factors which are adversely affected by forestry
practices.11 Consider the fact that the condition of forest-
associated fish at risk has increased considerably over the past
five years due to the deterioration of forest ecosystems. Of the 53
forest-associated fish species at risk, 32% are now considered
endangered.12

The need to include biodiversity considerations into forestry
practices must be underscored. The preservation of biodiversity
within forest ecosystems is critical to the sustainability of our
forests. If forest management does indeed take into account the
need to conserve biodiversity, how will forestry practices be
affected? The impacts on forest planning and practices, when the
conservation of biodiversity is taken into account, will be
illustrated through a case study of Clayoquot Sound.
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III. CASE STUDY: CLAYOQUOT SOUND

Why Clayoquot Sound?

"Clayoquot Sound is a place of wonder, one whose beauty
takes the breath away. It fills you with a sense of our sacred
responsibility as stewards of this very special place. Small
wonder that its preservation has prompted such passion here
and around the world."13

Clayoquot Sound is an area of land and water, stretching from
the communities of Tofino and Esowista, on Vancouver Island.
Clayoquot Sound covers approximately 8% of Vancouver Island,
around 265,000 hectares. The heart of this region is covered by
several large valleys of pristine and ancient temperate forests.
Globally, temperate coastal rainforests are an ecological rarity,
covering only 0.02 percent of Earth's land area.14 Presently, over
half of all temperate rainforests around the world have
disappeared due to logging. One quarter of the remaining
temperate rainforests worldwide is found in British Columbia, but
is vanishing at an accelerating rate.15 It is therefore no surprise
that temperate rainforests are the most endangered forest-types
in the world, more so than tropical rainforests.

Scientists world-wide have called Clayoquot Sound the most
magnificent expression of temperate rainforest in North
America.16 Furthermore, Clayoquot Sound retains one of the
largest contiguous tracts of ancient temperate rainforest left on
the planet17 and in areas where logging has not taken place, the
forests are almost entirely old-growth. Characteristically, old-
growth forests have an abundance of structural diversity, such as
large logs, uneven canopies, a broad mix of tree ages, an
abundance of epiphytes (plants that live on surfaces of other
plants), dense shrubbery, et cetera. This structural diversity is not
only integral to the functioning of various ecosystem services, but
has provided a habitat for a countless number of species of
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plants, animals, and microorganisms. For example, in Clayoquot
Sound, where the ancient forest meets the ocean, the estuaries
and tidal zones contain some of the world's greatest coastal
marine-life diversity. Consequently, old-growth forests play a
crucial role in the maintenance of biodiversity as they are the
most hospitable terrain for diverse life forms to exist.

Clayoquot Sound makes for an intriguing case study not just
because of its pristine old-growth forests, but also because of
recent controversial events. In the summer of 2006, the
Clayoquot Sound Central Region Board endorsed plans to log
eight of the area's wild watersheds constituting over a third of the
region, or approximately 90,000 hectares. To contextualize the
discussion, a brief historical overview of logging practices in
Clayoquot Sound will be provided. This will be followed by an
explanation of how this new logging decision was arrived at,
which interests were represented, and the impacts that the
conservation of biodiversity will have on forestry practices in
Clayoquot Sound.

Clayoquot Sound: Historical Background

On April 13, 1993 the provincial government of British
Columbia announced that two-thirds (approximately 62%) of
Clayoquot Sound would be clear-cut logged as part of the 1993
Clayoquot Sound Land Use Decision. This announcement
invoked enormous public outrage, not only throughout the
province of British Columbia, but throughout Canada and around
the world. Groups such as Friends of Clayoquot Sound, the
Sierra Club, the Western Wilderness Committee and local native
bands organized the largest act of peaceful civil disobedience in
Canadian history. Over 12,000 people from all around the world
formed several logging blockades and protested the clear-cutting
of Clayoquot Sound's unspoiled watersheds. Over 850 people
were arrested and charged with peaceful civil disobedience
throughout the massive protestations. The large-scale protest at
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Clayoquot Sound - the first Canadian forest campaign to garner
international attention - led several European and American
companies to cancel their contracts for timber with MacMillan
Bloedel Ltd, the logging company responsible for clear-cutting
Clayoquot Sound.

The national and international backlash the government of
British Columbia received from the controversial 1993 Clayoquot
Sound Land Use Decision led it to enter into negotiations with the
Nuu-chah-nulth Central Region Tribes (which include the Central
Region First Nations of Hesquiaht, Ahousaht, Tla-o-qui-aht,
Ucluelet, Toquaht) concerning the adoption of a co-management
regime for Clayoquot Sound. As per the negotiations, an Interim
Measures Agreement (IMA) was signed on March 1994 until a
treaty settlement could be reached. The IMA expired two years
after its signing and consequently was extended in 1996 and
2000, to become the Interim Measures Extension Agreement: A
Bridge to a Treaty (IMEA). The purpose of both the IMA and
IMEA was to serve as a bridging mechanism, and to protect the
rights of the Nuu-chah-nulth Tribal Council until a treaty is settled
with the governments of British Columbia and Canada. An
Agreement-in-Principle has been recently struck and is in the
process of being ratified by the Nuu-chah-nulth, with the final
treaty to be reached in approximately three years.18 The central
focus of the IMAE and treaty negotiations in the context of this
discussion is the milestone it has achieved, namely the creation
of the Clayoquot Sound Central Region Board, a successful co-
management regime.

The Clayoquot Sound Central Region Board (CRB hereafter)
is co-managed by the government of British Columbia and the
Nuu-chah-nulth Central Region Tribe. The government of British
Columbia and the Nuu-chah-nulth Central Region Tribe receive
equal representation by each appointing five members and one
co-chair to serve on the board. The CRB is charged with
reviewing and approving plans proposed by any agency or
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ministry authorized to make resource management and land use
decisions. The primary function of the CRB is to ensure that the
perspectives of First Nations and local communities are included
in all decisions regarding the land development of Clayoquot
Sound. This is achieved through the Board's power to review and
make recommendations on all resource and land use plans.
Before the CRB formulates its recommendations, it will typically
seek public input and consult with local communities regarding
proposals for land use planning. The Board will then recommend
either acceptance, modification, or outright rejection of the
proposal. This process ensures that all decisions and
recommendations made by the Board are attained through
consensus.

A second noteworthy aspect of the IMEA was the stipulation
that the company owning the rights to log Clayoquot Sound,
MacMillan Bloedel Ltd, negotiate with the First Nations of
Clayoquot Sound with the intent of forming a joint venture.19
This led to the founding of Ma-Mook Natural Resources Ltd,
a corporation representing the interests of the five
Nuu-chah-nulth Central Region First Nations. MacMillan Bloedel
and Ma-Mook Development signed a shareholders agreement
solidifying and detailing the terms of their partnership (namely
that Ma-Mook Natural Resources Ltd would receive 51% of the
shares and MacMillan Bloedel 49%) and renamed their new
company Iisaak Natural Resources Ltd (Iisaak means 'respect' in
the Nuu-chah-nulth language). In addition to the accommodations
made in the IMEA, and in a further attempt by the government of
British Columbia to remedy the political backlash of its 1993
Clayoquot Sound Land Use Decision, an independent panel of
blue-ribbon scientists was formed and charged with establishing
sustainable forestry practices for Clayoquot Sound. The scientific
panel was ultimately responsible for determining how to log
Clayoquot Sound rather than determining whether it should be
logged at all, a fundamental flaw that environmentalists are quick
to point out.20 Nevertheless, the recommendations made by the
scientific panel and their implications will be explored in terms of
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their efficacy in conserving biodiversity and whether they should
be generalized to other forested areas in Canada.

Scientific Panel for Sustainable Forestry Practices in Clayoquot Sound

Before discussing the recommendations of Scientific Panel for
Sustainable Forestry Practices in Clayoquot Sound (the Panel), it
is necessary to examine the various interests that are
represented. The Panel consists of scientists who are experts in
various fields ranging from regional ecology to forest engineering
and the criteria that all scientists working on the Panel were to be
independent from government, industry and environmental
organizations was strictly adhered to.21 First Nations also
received representation on the Scientific Panel. It was mandated
that one chief and three elders from the Nuu-chah-nulth nation,
who were authorities on traditional land and resource use, be
chosen to play an active role on the panel. This representation
was well received, as the coordinator of Clayoquot Sound issues
for the Central Region Tribes of the Nuu-chah-nulth Tribal Council
was quoted as saying, "First Nations are encouraged by the
creation of the Panel and are grateful for the opportunity to
participate. First Nations see it as an opportunity to begin the
process of changing how we manage and harvest the forests and
providing an awareness that forests need to be viewed more in a
holistic sense."22

The recommendations put forth by the Scientific Panel are
numerous and comprehensive. The panel delivered over 125
recommendations, all of which were accepted by the government
of British Columbia. A few key recommendations have the
greatest potential to enhance the conservation of biodiversity
and move forestry practices toward sustainability. These will be
explored below with a view to generalizing the results to other
forested areas beyond Clayoquot Sound.

One of the Panel's overall objectives is to prevent the loss of
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biodiversity and ecosystem degradation. The Panel began its
assessment of sustainable forestry practices by first isolating the
many faults within the current forest practices pervading
Clayoquot Sound. The most striking flaw found within the current
forest management scheme was that it was premised solely on
timber production. Forest management focused explicitly on
accessing, developing and harvesting timber products rather than
on managing ecosystems or attaching values to non-timber
resources. Further, forest management standards neglected to
incorporate the views of those that would be directly affected by
land use decisions, including First Nations and non-indigenous
perspectives.23

In response to these identifiable faults, the Panel formulated
some general principles to guide the creation of their
recommendations. The most significant guiding principle is the
recognition that "the world is interconnected at all levels; attempts
to understand it entail analyzing its components and considering
the whole system."24 This is noteworthy because it incorporates
the First Nation's perspective on biodiversity and ecosystem
management. The Scientific Panel premised its recommendations
on the Nuu-chah-nulth philosophy of land management, "Hishuk
ish ts'awalk," or "everything is one." This perspective promotes
a holistic view of forestry management, recognizing the
interconnectedness between ecosystems and human well-being.
Another guiding principle used by the Panel is that "human
activities must respect the land, the sea, and all the life and life
systems they support."25 These overarching principles, which
closely resemble the First Nation's perspective on land use
management, have provided the context for the Panel's
recommendations for sustainable forestry practices.

Overall, as the recommendations put forth by the Panel take
into account the preservation of biodiversity, there will be notable
impacts on forestry practices within Clayoquot Sound.26 One
most notable recommendation from the Panel is the call for all
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logging management schemes in Clayoquot Sound to transition
toward an ecosystem-based management (EBM hereafter)
approach. Sustainable EBM is defined by the Panel as resource
management practices that are scientifically based, ecologically
sound, and socially responsible while incorporating traditional
ecological knowledge.27 As EBM is grounded in the need to
protect the integrity of ecosystems, it implies that the
conservation of various biological components and process of
ecosystems is the overriding management objective. Thus, an
EBM system has promising potential to move forestry practices
in Clayoquot Sound toward a path of sustainability. Essentially,
EBM places sustaining the natural diversity found within the
forest as the central focus of planning objectives.28 Furthermore,
EBM is founded on the notion that the needs of current
generations do not supercede the needs of future ones, thereby
genuinely embodying the fundamental principles of sustainability.

The implementation of sustainable EBM objectives, with its
main goal of preserving biodiversity in the forest, will significantly
impact the way forests in Clayoquot Sound are conventionally
logged. EBM implies that clear-cutting, the principle method of
logging, will be replaced with a variable retention harvesting
system in which key areas of the forest are left unspoiled. This
move toward conservation-based forestry requires that in each
watershed to be logged, a 'reserve' is established which is off-
limits to logging. The logging will then occur outside of these
reserve areas. This is intended to facilitate the preservation of
ecosystem integrity and community values.

The approach that Iisaak Ltd has taken to conservation-based
forestry is quite comprehensive. Iisaak's unique approach to
conservation-based forestry entails that logging will become more
labour intensive and ecologically sensitive than conventional
timber harvesting. Along with more careful harvesting techniques,
conservation-based forestry also requires that more detailed
inventories take place. This is in concert with the Panel's
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recommendations that an inventory of ecological resources be
carried out as a precondition to development planning.29

Another recommendation that will have significant
repercussions for forestry practices in Clayoquot Sound is the
implementation of watershed-based planning. The Panel advises
that harvest levels should be based on watershed planning rather
than on a predetermined annual allowable cut. The Panel
recognizes the importance of watershed planning, "The
watershed level is the key long-term planning level, because it is
within individual watersheds constituting the watershed-level
planning unit that the cumulative effects of all land-use activities
create stress on ecosystems."30 The Panel strongly recommends
that watersheds become the basic unit for planning and
management, and that more than one watershed may be
required in plans to maintain biodiversity and cultural features.31

Analysis of the Panel's Recommendations

The recommendation that forestry management practices
move toward becoming ecosystem-based is a radical step toward
conserving biodiversity within the forest. Besides the fact that
EBM includes many objectives such as maintaining soil
formation, water quality and biodiversity, it is also very long-term
oriented. If forestry practices are to become sustainable, long-
term and inclusive planning must be undertaken. As EBM
embodies a far-reaching and long-term trajectory, it is the ideal
management scheme to promote the conservation of biodiversity.
Ecosystem-based planning is inclusive in the sense that it
incorporates social, environmental and economic dimensions into
resource planning; attempting to reconcile each aspect while
working within the biophysical limits of ecosystems. Moreover,
the EBM approach is an effective means by which to conserve
biodiversity in the forest because, as was previously mentioned,
the central planning objective of EBM is to sustain the diversity of
natural organisms. Thus, under an EBM approach, biodiversity is
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always kept as the forefront consideration of all forest planning
schemes.

Adopting EBM forestry practices will facilitate the conservation
of biodiversity not only within Clayoquot Sound but also within
other forested areas around Canada. The primary implication is
the shift from clear-cutting to variable retention harvesting, which
is promising in terms of preserving biodiversity in all types of
forest settings. The conservation-based approach espoused by
the Panel, will ensure that areas of the forest that are deemed
'eehmiis' (Nuu-chah-nulth for "very very precious") are left intact.
This will emphasize non-timber values, thereby protecting the
biodiversity within key areas of Clayoquot Sound. The approach
advocated by the Panel aptly reflects recommendations found
within the Canadian Biodiversity Strategy which calls for "a
network of protected areas within Canadian Forest…".32 It also
reflects the UNCED Convention of Biological Diversity, which
stipulates that all parties establish in-situ conservation methods
such as establishing protected areas where special measures are
taken to conserve biodiversity. These Panel's recommendations
aptly reflect the obligations put forth in the UNCED Convention of
Biodiversity and Canada's national strategy concerning the
preservation of biodiversity and should therefore be generalized
to other forest regions throughout Canada in hopes of fostering a
full-scale transition of all Canadian forests toward sustainability.33

It has been argued that there is a pressing need to conserve
biodiversity within forest areas and that the effects of
incorporating the conservation of biodiversity into forestry
management practices are clearly illustrated through the Panel's
recommendations. The recommendation to transition toward
EBM, shifting conventional clear-cutting practices to a variable
retention harvesting system and to plan timber harvests
according to watersheds, will serve to promote biodiversity not
only within Clayoquot Sound, but throughout all Canadian forests.
Therefore, the recommendations proposed by the Panel to be
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applied in Clayoquot Sound should be a consideration when
formulating forestry practices throughout other forest regions
within Canada so as to maintain forest ecosystem functions
through the preservation of biological diversity.

The Clayoquot Sound Scientific Panel set out not only to
create the most innovative sustainable forestry solutions for
Clayoquot Sound, but also to set a global standard in forestry
practices. The Panel went about achieving this task through a
collaborative process, engaging world-renowned scientists, First
Nations, local community stake-holders, policy-makers, and
industry and government officials. Attaining consensus and
establishing effective lines of communication are likely the most
daunting challenges encountered when the collaboration of many
interested parties is required. One of the Panel's most
remarkable accomplishments is that it was effectively able to
reach consensus among diverse and often opposing
stakeholders.

The Panel carried this out through the adoption of a "protocol,"
an agreed-upon procedure by which the various groups
representing diverse interests were able to reach consensus and
accomplish tasks. Unanimously, the Panel created a protocol that
was up to this challenge. The protocol reflected the Nuu-chah-
nulth approach to group processes where all members have a
say in determining the issues, information and actions pertinent
to the group's tasks.34 The Nuu-chah-nulth approach further
encompasses a demonstrable and inclusive respect for one
another, for differing values and for knowledge derived from both
science and "lived experiences."35 Each Panel member agreed to
exercise patience, tolerance, flexibility, endurance and faith, while
recognizing the value of each others wisdom in their shared
pursuit of creating world-class forestry standards. The principles
the protocol operated under, which allowed for consensus to be
reached, should be disseminated to other areas of the forestry
sector where collaboration and consensus building are required
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such as in a co-management regime or any other body charged
with establishing sustainable forestry practices. The Panel has
set a world-class example not only in terms of championing
sustainable forestry practices, but in achieving consensus and
reconciliation among groups representing diverse interests.

CONCLUSION

Though it is a contentious issue, the logging of pristine
ancient-growth temperate rainforests on the Canadian west coast
appears inevitable. The government of British Columbia is
adamant about resuming the logging of Clayoquot Sound despite
the massive civil protests and international backlash received
regarding its land use decision. The government, however, has
made the concession to allow only sustainable forestry practices
in logging Clayoquot Sound and it has given the logging rights to
a company jointly owned by the Aboriginal inhabitants of the land.
Whether the sustainable forestry practices espoused by the
Clayoquot Sound Scientific Panel will prove to be truly
sustainable and conserve biodiversity and other non-timber
values remains to be seen when the logging commences later
this year. Nevertheless, the recommendations put forth by the
Panel have great potential in terms of conserving biodiversity
when forests are logged. Optimism is warranted when
considering the broader implications of the Panel's work, namely
the potential that its recommendations will be adopted by other
forestry sectors in Canada.
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The Great Lakes Basin and Water Diversions:
Annex 2001 and Beyond

Amanda Barry, Anique Montambault and Jonathan Gilmore

I. INTRODUCTION

Water diversions1 from the Great Lakes have been a
contentious issue for Canada and the United States for

over a century. These countries share the largest supply of
surface fresh water in the world, and there are significant
demands on the resource.2 Both Canada and the U.S. have a
demand for water that is twice as great, per capita, as the OECD
average.3 This demand must be balanced with environmental
concerns since water diversions threaten the ecological integrity
of the Great Lakes Basin.4 The Canada-U.S. border cuts through
the Great Lakes Basin watershed. Thus, in order for the Basin to
be environmentally managed on the watershed level, both
countries must work together to maintain the quality and quantity
of the resource. There is continuous demand for water from
within and outside the Basin watershed and conflicts often arise
over who should be allowed to access Great Lakes water within
each country. The bi-lateral Great Lakes Charter Annex 2001
agreement (Annex 2001), which is the focus of this paper,
represents the most recent attempt to regulate the use of Great
Lakes water within the context of these conflicts.

Significant to this case study on the Great Lakes is the
International Joint Commission (IJC), a supranational
organization that was created with the Boundary Waters Treaty
(the Treaty). The IJC is a unique bi-national body, consisting of
an equal representation of three members for each country
appointed by the Cabinet and Prime Minister in Canada and the
President in the United States. The IJC's primary duty is to
oversee and arbitrate trans-boundary water issues and disputes.
Its mandate includes investigating Great Lakes issues at the
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request of the two federal governments, providing advice on
issues of water quality and quantity, and encouraging cooperation
among different government jurisdictions. The IJC's Great Lakes
Water Quality Board and Science Advisory Board report on
progress toward goals outlined in the Great Lakes Water Quality
Agreement, and its Regional Office provides administrative,
technical and public information services.

Also central to this case study is the emphasis on diversions
being an environmental issue. Diversions are seen to impact the
Great Lakes watershed by putting a strain on the quantity of
renewable water available in the basin. As Herb Gray, current
Canadian chair of the International Joint Commission (IJC) noted
"...the waters of the Great Lakes are for the most part a non-
renewable resource".5 A reduction in the water level of the Great
Lakes is predicted to have major environmental, economic, and
social impacts on the entire Basin.6 Diversions also have very
local environmental and hydrological impacts that are seen to
threaten the ecological integrity of the local and basin wide
watersheds.7 Due to the uncertainty of the cumulative impacts of
water diversions and consumptive uses, recommendations have
been made to use the precautionary principle when making
decisions about water diversions.

A primary concern, with regards to cumulative impacts, is that
the ecological integrity of the Great Lakes has already been
threatened. Invasive species and the eutrophication of Lake Erie
are two of the most well known examples. However, an
abundance of industrial activity in the Basin has also had
negative environmental impacts.8 Damage to ecological integrity
threatens the resiliency of the ecosystem - its ability to
adequately handle and adapt to other natural and man made
stresses - most notably, climate change.9 Since our
understanding of cumulative impacts and effects of climate
change on the Great Lakes is uncertain, we must be able to have
some confidence in the resiliency of the Great Lakes ecosystem
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in case the future presents greater than predicted, or new,
stresses for which we are not prepared. Sustainable
management is necessary in order to protect the integrity of the
Great Lakes watershed ecosystem. Sustainable management of
the Great Lakes, for the purposes of this paper, means that the
amount of renewable water resources will not be depleted and
that water use decisions should not negatively impact water
quality and ecosystem health.

While the Annex 2001 agreement between the Great Lake
Governors10 and Premiers of Ontario and Quebec is a preliminary
step towards greater environmental protection of the Great
Lakes, it is insufficient on its own to protect the Great Lakes
Basin ecosystem in the long term.11 Based on this position the
following questions are asked in the analysis that follows: What
should be included in stronger agreements/regulations? What will
be the facilitating conditions of instituting greater environmental
protection for the Great Lakes? What are the next steps to move
policy forward in this direction? Broadly framing this case study is
the question: In Canada, what is the path to sustainable water
management of the Great Lakes? And, how do we get there?

Of specific interest in answering these questions is a detailed
analysis of the role of environmental non-governmental
organizations and the respective jurisdictional governments
involved in the development of Annex 2001 and its implementing
agreement. Canadian environmental NGOs and the public
represent some of the most vocal opponents of water diversions
from the Great Lakes.12 The debates that have taken place
among these major stakeholders during the process of
developing the implementing agreement for Annex 2001 inform
the position that there is more to be done beyond Annex 2001 to
protect the Great Lakes. These debates will also inform the
analysis of what is needed to implement stronger environmental
protection for the Great Lakes Basin. The final section of this
paper will focus specifically on some of the conditions which will
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facilitate the development of such protection.

II. BACKGROUND

The Great Lakes are the largest supply of surface fresh water
in the world.13 Currently there are numerous human-made
diversions of water into, within and out of the Great Lakes to
provide water for drinking, irrigation, industry, commercial
shipping, recreational boating and hydroelectric power in Ontario,
Quebec and the eight U.S. states that border the Great Lakes.
Over 40 million people get their drinking water from the Great
Lakes.14 15

One of the most important issues for the Great Lakes is
securing sufficient water quantity in order to preserve ecosystem
integrity. Glaciers from the last ice age deposited 99% of the
volume of the Great Lakes, meaning that only 1% of the water
volume is renewed annually.16 However, there are a number of
consumptive uses that put strain on the quantity of this
renewable water in the Great Lakes. Consumptive use refers to
water withdrawn from the Great Lakes that evaporates, is
incorporated into products, or for other reasons is not returned to
the lakes. The estimated consumptive use coefficient - estimating
the volume of water taken from the lakes that is never returned -
has been set at 5% of total water use within the Great Lakes17,
but the accuracy of this estimate is uncertain.18 In addition to this
strain on the quantity of water in the Great Lakes, their water
levels are near historic lows.19 With the impacts of climate
change on the Great Lakes a growing concern, and the
increasing population of water-users threatening the quality and
quantity of the water in the Lakes, greater prudence is needed in
managing the resource.20 As one of many threats to ecosystem
integrity in the Great Lakes, water diversions challenge the
possibility of achieving sustainable water management.
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The underlying environmental concerns surrounding the issue
of water diversions are the impact of out-of-basin diversions on
the quantity of water within the Great Lakes watershed and the
uncertainty of the cumulative impacts of all water uses on both
water quality and quantity.21 The sustainable management of
water in the Great Lakes requires the recognition that the Great
Lakes water is a finite resource, and what is at our disposal to
use sustainably is the 1% of the Great Lakes water volume that
is renewed annually.22 Management decisions in the Great Lakes
must take into consideration all possible conservation measures
that will reduce the demand on water within the Basin and the
cumulative impacts of water diversion and consumptive uses on
water quantity and quality. Precaution should be employed, as is
promoted by the precautionary principle, when making decisions
about water diversions so that the quantity of the Great Lakes
available for use is sustained over the long term in the face of the
uncertain impacts of climate change and diversions approved
thus far.

Although much of the focus of this paper is on the
environmental aspects of water diversions, it is important to also
note that there are other perspectives through which to
understand this case study. The economic significance of the
Great Lakes, annually facilitating billions of dollars in trade,
production, and tourism,23 adds extra political pressure and
brings powerful lobbyists to the table - such as the Council of
Great Lakes Industries. The emphasis, however, on analysing
this study through an environmental lens reflects the opinion that
the ecological health of the world's largest supply of surface fresh
water is integral to the environmental security of the region and
the health of those who rely on the resource.

Great Lakes Diversions and Past Agreements

The first major human-made diversion within the Great Lakes
occurred in 1829 with the opening of the Welland Canal in Upper
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Canada. The Canal connected Lake Erie to Lake Ontario,
allowing ships to bypass Niagara Falls.24 The issue of diversions
out of the Great Lakes Basin gained prominence in 1900 with the
expansion of the Chicago Diversion.25 Originally built in 1848, the
diversion was widened and deepened in 1900 and the flow of the
Chicago River was reversed, with the water now flowing out of
Lake Michigan and into the Mississippi River.26 Despite concern
from other American states, there was little that could be done to
stop the diversion as there were no relevant regulations or
legislation. The Chicago diversion is thought to be "the poster
child of bad behavior in the Great Lakes".27

Shortly after the expansion of the Chicago diversion, the first
international regulation of the Great Lakes Basin was initiated
with the signing of the Treaty of 1909 between the United States
and Britain28 and the subsequent formation of the International
Joint Commission (IJC). The Treaty covered the sharing of
common waters and the resolution of disputes, and contained the
prescient clause in Article IV: "Boundary waters and waters
flowing across the boundary shall not be polluted on either side
to the injury of health or property on the other".

The Long Lac and Ogoki diversions were built during the
Second World War to provide hydroelectric power and today
supply power to four hydro-electric dams.29 Both divert water into
the Great Lakes that would have otherwise flowed into James
Bay. The water routed through these diversions has recently
declined due to drought; in 1998 it dropped to only 26% of the
previous average flow for the spring and summer seasons.30

Beginning in the early 1980s, a series of diversions were
proposed including a major proposal in 1981 by the Powder River
Coal Company to divert water from the Great Lakes to Wyoming,
and a 1982 feasibility study by the U.S. Army Corps of Engineers
on diverting water from the Great Lakes to the Ogallala Aquifer in
the American Southwest.31 Although neither of these diversions
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was pursued, concerns were raised about the possibility that
large scale diversions might some day be approved. As a result
of these concerns there were two immediate responses. The first
was the signing of the 1985 Great Lakes Charter (the Charter), a
good faith agreement between the premiers of Ontario and
Quebec and the governors of the eight states that border the
lakes. The Charter outlined water resource management
principles and required that new diversions or consumptive uses
of more than 19 million litres a day (mld) be approved by all ten
signing parties.

The second measure was the passing of the 1986 Federal
Water Resources Development Act (FWRDA) by the U.S.
Congress which required all Great Lakes governors to
unanimously approve any export or diversion of water out of the
basin, regardless of size. Unlike the Charter this agreement was
legally binding. The FWRDA also banned all federal agencies,
except the IJC, from studying possible diversions. These
agreements, however, did not ban diversions. In 1990, the eight
Great Lake state governors approved a diversion of 12 mld in
Point Pleasant Wisconsin (although the water must be returned
to Lake Michigan by 2010). In 1998, a diversion of 18 mld was
approved for Akron, Ohio, although the city insists that an equal
amount of water will be returned to Lake Erie, the source
watershed.32

III. GOVERNANCE

The governance of the Great Lakes is shared between
multiple, entangled jurisdictions (see Table 1). While the
provinces have much authority over water management within
Canada, because the Great Lakes are an internationally shared
resource with the United States; the Canadian federal
government is also a necessary managing partner. Federalism in
the U.S. creates similar dichotomous responsibilities shared
between the states and the American federal government. Added
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to this complexity are municipalities, particularly in this case,
those which depend on the Great Lakes Basin for surface and
groundwater and thus have a vested interest in Lakes
management.

The Canada Water Act allows the Canadian federal
government to play a leading role in freshwater management.
Most importantly, it establishes the necessity for consultation
between the provincial and federal governments with regards to
water issues and permits the federal government to have
unilateral authority in matters of cross-border problems.33 The
International Boundary Waters Treaty Act assigns the federal
government authority over international boundary waters as
outlined in the Treaty signed with the U.S.34 In spite of this
federal authority, within the context of Annex 2001, the provinces
took a significant leading role in the negotiation of the agreement.
The federal government was heavily criticized for backing away
from a leadership role on this issue.35 This approach meant that
they could not adequately ensure that the agreement did not
threaten Canadian authority, water resources, or Canadian
precedents in the prohibition of water diversions.36

Table 1: Jurisdictional responsibilities for water management in Canada37

Federal Provincial Municipalities
• boundary and trans-
boundary waters

• fisheries
• navigation
• water on federal lands;
including First Nation
reserves

• primary responsibility for
management of water
including surface and
groundwater

• legislation of water
supply, pollution control,
and water-related power
developments

• water use developments
• flow regulation

• water delivery to users
• water treatment
• build, operate, and
maintain infrastructure

• meeting provincially
monitored standards

• key role in water quality
and source protection

Shared responsibility
• agriculture
• health (drinking water is primarily a provincial issue)
• interprovincial water matters
• significant national water issues
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One of the most interesting complexities in the case of water
diversions from the Great Lakes Basin is the political nature of
the decisions involved in the protection of the waters. Specifically,
the Council of Great Lakes Governors and Premiers, which
collectively decided on the Great Lakes Charter, Annex 2001, and
its implementing agreement, consists of the political leaders of
each jurisdiction. The status of each political leader means that
they must answer to diverse interests, including those in the
environmental community, as well as current and potential Great
Lakes water users. The impact of these multiple political interests
has contributed to the complexity of the issues of water
diversions from the Great Lakes. According to Andrew Nikiforuk,
Annex 2001 represented a 'way to get to yes' so that the dual
objectives of conservation and conflict management
(e.g. between competing demands for water) could be met. The
political environment in which the agreement was negotiated –
as politicians specifically in the United States were keenly in-tune
to the water demands within their political constituencies outside
of the Basin – meant that the exemptions in the implementing
agreement were largely about saying yes to the water demands
within the Great Lakes States while saying no to those in the mid-
western United States and other thirsty regions eager for water
exports.38 It was, no doubt, the recognition of these political
complexities that led to the urgency felt within the environmental
community in Canada to work towards a suitable resolution to the
issues of water diversions from the Great Lakes, and in some
cases, ban future water diversions completely.

IV. NEGOTIATION OF THE ANNEX 2001 IMPLEMENTING AGREEMENT

One of the key events that drew attention to the issue of water
diversion happened in 1998, when the Ontario government
granted a permit to the company Nova Group to export water
from Lake Superior. The permit was later rescinded, but the
public outcry over the administrative mis-step made clear
Canadian opposition to the idea of water withdrawals.39 In
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response to the public activity over the case, the Canadian and
United States governments issued a joint reference to the IJC in
1999 to study the issue of water diversions from the Great Lakes.
In 2000 the IJC published its recommendations. In that same
year the Council of Great Lakes Governors (CGLG) and Premiers
also committed to developing further agreements for the
collective management of the Great Lakes. The process
eventually led to Annex 2001.40

Annex 2001 reflected a recognition that greater scrutiny had to
be placed on making water use decisions within the Great Lakes.
In it the parties agreed to update the protective measures
regulating water diversions from the Great Lakes. The
commitment and purpose of Annex 2001 was to develop "an
enhanced water management system that is simple, durable,
efficient, retains and respects authority within the Basin [...]".41
Annex 2001 committed the parties to develop binding
agreements. The commitment eventually led to the negotiation of
the good-faith Annex implementing agreement between the
Governors and Premiers, and the binding Compact agreement
solely between the American Governors. Both agreements
regulate authority over the management of water in the Great
Lakes Basin. The Annex also committed them to establish a new
decision-making standard within these agreements to specifically
address the withdrawal of water from the Basin. In December
2005 the finalized implementing agreement, formally called the
Great Lakes - St. Lawrence River Basin Sustainable Water
Resources Agreement, was signed by all ten parties. The next
step in the process is for each signatory to bring into force
implementing legislation in their respective jurisdiction. Ontario
started this process in April 2007, with the proposal of the
Safeguarding and Sustaining Ontario's Water Act.42

While the implementing agreement was being negotiated,
however, the eight U.S. Great Lakes states took unilateral action
to develop a separate agreement (the Compact). The terms of

84 ISEMA: Perspectives on Innovation, Science & Environment



both agreements were negotiated simultaneously, but many
Canadian stakeholders were continually critical of the
independent action being taken by the U.S. States. The Compact
was seen to endanger the precedent set by the Treaty that both
countries have equal representation in the decisions made on
water diversions impacting boundary waters. Furthermore, many
saw the Compact as a threat to Canada's power in influencing
the future of water management in the Great Lakes Basin
because the provinces have no authority within its decision-
making framework.43 According to the Council of Great Lakes
Governors, however, the Compact was negotiated to mirror the
bi-lateral implementing agreement in a form that would be legally
binding amongst the states and could be consented upon by
Congress. The Compact could then become both state and
federal law in the U.S.44 One of the major criticisms of the
Compact was that it adopted a much more permissive attitude
towards water diversions within the states than was already
legally established within Canada and the provinces. With two
different standards operating on opposite sides of the border, the
Great Lakes could be impacted negatively to Canada's detriment
without its consent.45

During the negotiations for both agreements greater attention
was paid within Canada to the bi-lateral implementing agreement.
Public attention to the issues of water diversions from the Great
Lakes on the Canadian side was led by some of the nation's
eminent environmental non-governmental organizations (ENGOs)
including the Council of Canadians, the Sierra Club, and the
Canadian Environmental Law Association. Their work established
the management of the Great Lakes as one the major public
policy issues of the time.46 The years between 2001 and 2005
represent one of the most active periods of public engagement
and debate on the issue of water diversions with respect to the
Great Lakes Basin watershed.
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2004 Draft Implementing Agreement

The negotiation of the implementing agreement was lead by
the Council of Great Lakes Governors and Premiers. The council
set up a working group tasked with developing the agreement in
consultation with various stakeholders and the Federal
governments of each country.47 After the formal consultation
period ended a draft agreement was developed and released in
the summer of 2004 for public comment. The agreement met
strong opposition based on the arguments within the ENGO
community over whether it was sufficient to protect the Great
Lakes Basin ecosystem. The main criticisms were that the trigger
flow levels initiating a regional review of diversion proposals
(conducted by a panel consisting of all 10 signatories) were too
high and the decision making standards too permissive.48 One of
the main issues of controversy was the inclusion of exemption
provisions for out-of-Basin diversions. To address this problem,
many environmental stakeholders petitioned for the no-net-loss
provision – as proposed by the IJC49 – to be included as a way of
imposing much stricter conditions (and possibly a deterrent) on
the use of Great Lakes water.50

The main message coming out of the environmental
community was that there must be a strong ecological premise to
decision making regarding the quantity and quality of water in the
Great Lakes Basin. This reflected the analysis in the IJC 2000
report on the protection of the Great Lakes. The IJC used the
principle of ecosystem integrity and approached the issue of
protecting the Great Lakes on a Basin-wide scale, allowing their
discussion to include the entire Basin and any sort of diversion or
removal process. The rationale for this decision was that it
represented a precautionary and comprehensive approach.51
The work done by the IJC in association with their 2000 report
contributed much to the debate surrounding water diversions
from the Great Lakes and the implementing agreement. Although
many environmental stakeholders were in favor of a complete
ban on diversions, the IJC's emphasis on environmental
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management helped frame the debate in terms of environmental
concerns.

By framing the issue in terms of ecological integrity of the
entire Basin watershed, the IJC's position would allow for water
diversions to be cautiously approved only after all environmental
considerations are satisfied and opportunities for conservation
met. In the recommendations of their 2000 report, the IJC
established provisions for exceptions to the no-diversions rule
that are not subject to any minimum flow triggers. The IJC also
put a primary emphasis on water conservation, but the most
important recommendation they made was the development of
Great Lakes Charter Standards for decision-making. In
recommendation IV of their 2000 report, the IJC stated that the
Great Lakes governments should model their decision-making
standards for permitting diversions, based on recommendations
I and II made in that same report. These included the suggestion
that diversions only be approved after: no other practical
alternatives are found; potential cumulative impacts are given full
consideration; conservation practices be implemented where the
water is in demand; sound planning practices are applied; and
there is no net loss of water from the area where it has been
diverted. Annex 2001 and the implementing agreement were
modeled on the standards recommendation, but the IJC's
decision-making framework is much more comprehensive than
what has been thus far agreed to within the Annex implementing
agreement.

The drive within the environmental community to improve the
implementing agreement, in order to move closer to a complete
ban on diversions, was highly influenced by the work done by the
IJC. For example, many environmental groups wanted the
Council of Great Lakes Governors and Premiers to include the
precautionary principle in the agreements. Other
recommendations concerned the development of conservation
program goals and reporting mechanisms. The pending question
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within the environmental community after the release of the first
draft of the implementing agreement was: does this agreement
put us on the path to sustainable water management? From all
the environmental stakeholders analyzed in this case study the
answer was a resounding no.

2005 Implementing Agreement – Moving Towards Resource Protection

In January of 2005, as a result of the public pressure on
Ontario stemming from the deficiency of the first draft, the
provincial government came forward with the position that they
would not ratify the 2004 implementing agreement until it was
strengthened. The province took the position of wanting either a
prohibition on Great Lakes out-of-Basin diversions (in accordance
with Ontario law) or an adoption of the 'no net loss' approach
proposed by the IJC.52 In taking this position, the Ontario
government recognized that the Great Lakes Basin is seriously
threatened by the demand for out-of-basin withdrawals to
communities just outside of the watershed boundary and that the
cumulative impact of several such minor diversions could
represent "dehydration by a thousand small straws".53 A second
draft of the Annex implementing agreement was released for
public review in July 2005. There were significant differences
between the first and second drafts that resulted from the harsh
public reaction to the first draft. Between drafts, environmental
groups within Canada capitalized on Canadian opposition to
water diversions and put extensive pressure on the government
of Ontario and the Federal government. Although the Canadian
government did not directly take part in the negotiations on the
draft implementing agreements, its position was that the
precautionary principle should be used in the management of the
Great Lakes. In their view, the banning of inter-basin diversions
within Canada was based on scientifically informed decision
making and sustainable management and that the implementing
agreement should reflect these same principles.54 This
positioning of the Canadian Federal government called for the
strengthening of the agreement and echoed the message being
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promoted by several Canadian environmental organizations and
the IJC.

Although not all the recommendations made by the
environmental community concerning the approval standards for
water diversion permits were incorporated within the 2005 draft
implementing agreement, the new agreement did include a no-
net loss provision, greater attention to cumulative impacts, and
provided flexibility for stricter monitoring and reporting
requirements. Although the inclusion of the no-net loss provision
as one of the baseline requirements for the approval of
diversions still left open the possibility for out-of-Basin diversions,
the agreement did restrict out-of-Basin diversions to those
communities which either straddle the Great Lakes Basin
watershed boundary or those communities which are in counties
that straddle the boundary. Many environmental groups saw the
inclusion of such exceptions, versus a complete ban on
diversions, as the fundamental problem with the implementing
agreement. After the second draft was released in 2005, the
opinion among ENGOs in Canada was divided. According to
Andrew Nikiforuk, "some Canadians look upon Annex as a way to
raise 'the environmental bar' throughout the Great Lakes. Others
see it as an ambiguous enterprise that could lower the bar."55

On one side of this divide were the Sierra Club and the
Canadian Environmental Law Association who supported the
2005 draft, although recognizing its flaws, as a beginning step on
the path to sustainable water management in the Great Lakes.56
The Council of Canadians, however, remained in opposition to
the 2005 Annex implementing agreement. Their opposition was
primarily based on the view that the included exemptions for out-
of-Basin diversions of water could potentially be reinterpreted to
meet the demands for water beyond the geographically defined
provisions in the agreement and could also leave the waters of
the Great Lakes vulnerable to disputes under international trade
laws.57
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After the public comment period on the 2005 draft was over,
the agreement was revised a final time. This resulted in the final
Great Lakes – St. Lawrence River Basin agreement, which was
signed in December 2005, having some strengthened provisions
compared to the original 2005 draft. The final agreement
included: a new overarching ecosystem integrity provision to
guide the review of diversion exemptions; new conservation
program targets; a new commitment to public access to
information; and an arguable weakening (change from explicit to
implicit language) of the recognition of climate change and the
precautionary principle with regards to cumulative impacts.58
While the support in the environmental community for the
agreement remained divided, the opinion that more needed to be
done was shared.

V. FACILITATING STRONGER ENVIRONMENTAL PROTECTION OF THE
GREAT LAKES

Strengthening policy and agreements dedicated towards
limiting or banning water diversions will not solve all of the
environmental problems related to the Great Lakes. However,
existing public policy debates on this issue can serve as a
starting point for integrating additional issues that deserve
attention: water quantity, water quality, current water use impacts,
effects of climate change, cumulative impacts of current and
future uses, and addressing limits to knowledge and data about
the Great Lakes ecosystem. Public debate on the sustainable
management of the Great Lakes, oriented towards any of these
issues, can increase the opportunities to find solutions for these
problems. The Annex 2001 implementing agreement alone
cannot address every environmental issue of concern in the
Basin; however, by modelling future policy direction on the
approach promoted by the IJC, it is possible to begin to think of
Great Lakes water management decisions as interconnected.
This is key for working towards achieving the integrated
watershed management necessary to protect the Great Lakes.
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The following section will address how to move towards
strengthening the environmental protection of the Lakes in line
with this perspective.

1. The Role of the IJC

The significance of the IJC as an international commission is
that Canada has equal representation as the U.S. This position is
the envy of many international negotiators of other trans-
boundary water agreements and is unlikely to be replicated in
any future negotiation of power-sharing between Canada and the
U.S.59 Also, because of its grounding in science, its value has
been its ability to encourage agreement among those with
divergent opinions based on the facts it presents.60 Therefore, the
IJC should be a central player for several reasons: (1) because it
gives Canada half of the power over the process; (2) it has a
strong and respected voice as a third party, facilitating its ability
to manage conflicts, and (3) it has the experience and the
capacity to do the job of researching and public consultation with
respect to water management.

A major concern with the negotiation of two agreements after
Annex 2001 – the Annex implementing agreement and the
Compact – was the potential for the Treaty and the IJC to be
undermined. The Treaty established the IJC as the authority
to handle cross-border disputes over trans-boundary waters;
however, there is great concern that the alternate dispute
resolution mechanisms contained in the Annex implementing
agreement – which outlines a separate and parallel body to the
IJC where Canada is not equally represented – marginalizes
both the Commission and Canada.61 While an attempt was made
to deal with these concerns through language in the Annex
implementing agreement acknowledging that it should not
denigrate from either the Treaty or the IJC, the effect of the
separate resolution procedures could weaken the role of the
IJC.62
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The key to maintaining the relevance and authority of the IJC
is to task it as the sole primary advisor on Great Lakes
environmental management through, for example, a standing
reference63 to study future impacts on the Great Lakes Basin
watershed, including those of climate change. The timing of a
reference for such a study, however, is crucial. Canada needs to
strike when the political climate in the U.S. is right. Also, any
standing reference given for such a study should include a time
frame and funding agreement that allows the work to be done
and will also outlast any unforeseen changes in political opinion.
Flexibility and durability are needed especially if subsequent
issues come up that are in need of study but not part of the
original reference.

The IJC was also designed with conflict management in mind.
The value of how the IJC scientifically frames of trans-boundary
water issues as a way of depoliticizing the issues should not be
overlooked. In the context of dealing with conflict situations, the
IJC should be tasked with developing key principles, standards,
and best practices for the protection of water within the Great
Lakes Basin. Ralph Pentland, in one of his latest speeches on
the topic of Great Lakes environmental management, said "the
IJC can and must provide top-down policy frameworks and
transfer knowledge to citizens in an understandable way" and
that "a broader based local watershed organization under the
auspices of the IJC could create and facilitate the two-way flow of
knowledge and the kinds of consensus that will be needed to
improve water management at all levels [...]".64 The unmistakable
challenge to working towards this type of consensus in the past
years, however, has been getting the U.S. government to agree
to a joint reference necessary to involve the IJC.65 This challenge
will require the Canadian federal government to take a much
greater leadership role in the environmental management of the
Great Lakes.
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2. Canadian Federal Leadership and U.S. Engagement

There is an indication that the Canadian federal government
recognizes the value and expertise of the IJC by providing $5
million in the 2007 Budget for a study with the U.S. on the flow of
water out of Lake Superior which will address the impacts of
these outflows on water levels and the affected communities.66
This preliminary commitment, however, does not meet the
funding needed by the IJC to undertake a standing reference.
Ensuring that the IJC has the resources necessary to fulfill their
role is just the first step to maintaining Canada's role in the
management of the Great Lakes.67

Other than providing financial backing for the IJC, the Federal
government can play a leadership role by politically prioritizing
the water policy agenda and by building the capacity of the
provinces to manage water; they did so in the 1970s in the case
of comprehensive river basin planning and flood plain
management.68 The Federal government has taken the lead on
water issues in the past and thus a key next step in protecting
the Great Lakes Basin is reasserting this role. In the face of
criticism for not fulfilling their proper leadership role during the
Annex negotiations69 the Canadian government, as will be
discussed below, may have now reached an opportune moment
for reassuming some control via a national water strategy
initiative. In order to do this, however, there needs to be a federal
water "champion" in Cabinet to promote specific goals and follow
through on their completion. As climate change is dominating the
current portfolio of the Minister of the Environment, an alternative
has been proposed in the form of a Minister of State for Water to
work with existing government departments in order to oversee
and administer a national water strategy.70 Finally, as part of an
essential leadership role on national water issues, the Canadian
government will have to re-engage the United States. The
Compact agreement among the Great Lake Governors was
viewed as a pulling away from the Treaty and the IJC on the part
of the U.S. This view has been reinforced by the limited interest
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of the current U.S. administration in tasking the IJC with resolving
water diversion conflicts.71 The Canadian federal government
must fully engage their American counter-part once the political
climate seems ripe within the U.S. to reassert an agenda of
environmental management in the Great Lakes that is in line with
Canadian interests. This objective involves persuading the U.S.
that we have shared national interests with respect to the Great
Lakes. First, this involves clearly defining our own national
interests and a way forward to achieve them. An important part of
achieving these goals will be public awareness and stakeholder
participation, updating the Federal water policy and improving
scientific capacity.

3. Public Awareness, Stakeholder Participation and Improving
Communication

A key element of securing environmental protection for the
Great Lakes Basin through the Annex agreement was the
pressure put on the governments in Canada, specifically Ontario,
by environmental groups, the media, and public opinion. The
involvement of the media and the level of public attention after
the first draft created the opportunity for the water diversion issue
to move towards greater restrictions on access and improved
environmental protection. There was significant criticism from
environmental groups about the secrecy and poor communication
on the part of the state and provincial governments regarding the
disclosure of the Compact and Annex implementing agreement.
Putting pressure on the Ontario government to improve their
approach to public consultation proved to be an effective way to
enhance public awareness. The use of strategic communication
by environmental groups was key to taking the Great Lakes to
the top of the public policy agenda. Capitalizing on media
attention and public awareness at the right time, so as to not
dehydrate the issue, is an invaluable strategy for creating
opportunities for greater stakeholder participation.
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The Canadian government has provided funding through the
2007 Budget to "support outreach by the [International Joint]
Commission on water issues in border communities".72 By
improving communications, the government will increase its
opportunities to gain stakeholder support and thus establish a
sense of democratization of the issue in public opinion.
Communication strategies, however, must be backed up by policy
action. One approach to improving stakeholder participation is to
strengthen existing Watershed Boards, which are already an
example of success in democratizing institutions.73 These provide
citizens and concerned groups with an actual seat on local
decision-making boards along with political representatives.

3. Climate Change Lens

Scientifically framing water diversions through the impacts of
climate change on the ecological integrity of the Great Lakes will
orient discussion more towards factual information rather than
jurisdictional politics. Advocating that the management of the
Great Lakes Basin be viewed through a climate changes lens,
so to speak, could be an important strategy for the Canadian
government to re-engage the U.S. By focusing on access to
scientific information, the IJC becomes a central player in the
decision-making process. Effectively, the IJC could act as a bi-
lateral equivalent of the International Panel on Climate Change
(IPCC) where the IJC synthesises and distils scientific
information on the effects of climate change and cumulative
impacts on the Basin, but does not carry the burden of having to
do the science. The challenge of such an approach is that the
breadth of scientific knowledge relevant to such a study may be
in short supply.74 By increasing scientific capacity through
initiatives like increasing funding, and supporting local scientific
efforts and groups like the National Freshwater Institute, some of
the information holes can be filled.75 The IJC could also fulfil a
facilitating role by establishing, through consultation and
consensus, parameters by which to monitor and improve the
health of the Basin ecosystem. Overall, the water quantity issue
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and actions against diversions must be part of a holistic
framework, focused on ecosystem resiliency, to better understand
and protect the Great Lakes.

VI. NEXT STEPS TO MOVE POLICY FORWARD

Capitalize on the National Water Strategy

Beyond the conditions which will facilitate improving the
environmental protection of the Great Lakes, specific actions will
need to be taken to move Canadian water policy forward. In the
most recent federal budget, released in March 2007, the
government made explicit reference to a National Water Strategy.
The details of such a strategy will have to be developed in order
to meet this commitment. This presents an opportunity for the
federal government to reassert their role as the lead manager of
the Great Lakes Basin. Although the 2007 Budget left uncertainty
as to what the National Water Strategy would look like, it did
frame the issue in terms of recognizing the importance of the
Great Lakes as one of the world's largest sources of freshwater,
and the urgent need to protect and preserve this resource. It also
recognized that cooperation with the U.S. will be essential to
preserve the delicate ecosystem. In that respect, the government
reaffirmed the need for both sides to work through the IJC. The
fact that there will be pressure to develop a National Water
Strategy provides the incentive for the Canadian government to
take a greater leadership role.

The government can capitalize on the need to develop the
content of the National Water Strategy by: (1) pushing for the
fulfilment of the IJC's 2000 report recommendation to develop
and implement the Basin Water Resources Management
Program as is referenced in the Great Lakes Charter (1985),
specifically conservation measures; and (2) providing funding for
the standing reference to the IJC as recommended in their 2000
and 2004 reports. The Government of Canada's commitment to
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protecting water sources through the declaration of a National
Water Strategy provides a critical window through which to
address the prevention of diversions from the Great Lakes, and
the greater challenge of improving environmental protection.
It provides an opportunity to explore national water priorities and
prepare a corresponding strategy for engaging the United States.
Furthermore, this type of a work-in-process national strategy
creates an opportunity for stakeholders to strategically plan their
lobbying of the federal government, as well as to launch
communication strategies to engage the media and the public
around the theme of a national strategy.

Update the Federal Water Policy

As part of a National Water Strategy the Canadian federal
government must renew the Federal Water Policy, which is now
two decades old. This is a key priority identified by Mr. Ralph
Pentland, who was the primary author of the 1987 Federal Water
Policy. He asserts that Canada is twenty years out of date on
strategic issues, and needs to include issues which will be of
great significance over the next decades.76 One of the most
significant environmental concerns for the Great Lakes is the
impact of climate change. In updating the policy, the Federal
government needs to address mitigating the effects of climate
change on the Great Lakes, as well as improving conservation
and monitoring, and securing drinking water quality. This urgency
is that, as previously stated, the cumulative impacts of water
diversions combined with the environmental impacts associated
with climate change are highly uncertain.

Develop Scientific Capacity

Two of the greatest complexities of sustainable management
of the Great Lakes are uncertainty about cumulative impacts and
the lack of scientific information on which to base decisions.
Scientific uncertainty has continuously been a factor in the case
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of water diversions and this has prompted the emphasis on the
use of the precautionary principle – specifically in the sustainable
management of water quantity. Water withdrawals and
consumption are likely to increase as a result of economic
growth, while net Basin supply is likely to decrease. According to
the Sierra Club of Canada, "the vast preponderance of modelling
and expert opinion is that the Great Lakes will experience a
significant decline in water levels".77 The recognition that more
than just diversions may impact future water quantity is crucial in
moving towards sustainable water management in the Great
Lakes.

One of the first steps in moving ahead on this is for the States
and Provinces to fulfill their commitments to implement
jurisdictionally specific legislation to bring into force the provisions
and decision-making standards outlined in the Annex
implementing agreement of 2005,78 and to meet each of the
directives set out in Annex 2001. For example, within Annex 2001
the involved State and Provincial governments committed to
developing "[...] an information gathering system [...], with support
from appropriate federal government agencies, to implement the
Charter, this Annex, and any new agreement(s). This design will
include an assessment of available information and existing
systems, a complete update of data on existing water uses, an
identification of needs, provisions for a better understanding of
the role of groundwater, and a plan to implement the ongoing
support system".79 This ambitious goal has yet to be achieved,
but the aspiring scientific capacity is absolutely crucial for the
adequate environmental management of the Great Lakes Basin.

VII. CONCLUSION

The analysis presented in this paper has intended to
contribute to the debate on how we can achieve a plan of
sustainable management in the Great Lakes. In spite of the
complexities of this case study on water diversions from the
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Great Lakes Basin, the issue of water quantity must be
incorporated into all the environmental management decisions
made within the Basin. The case has been made – by drawing
on the debates among NGOs, the IJC, and the involved
governments – that greater use of the precautionary principle,
greater attention to cumulative impacts, and a focus on
maintaining ecological integrity all must be central tenants within
the agreements and regulations established to protect the Great
Lakes. In order to move in this direction, it has been argued that
the IJC must be central in decision-making, the Canadian federal
government must take leadership and re-engage the United
States, public awareness and stakeholder participation must be
encouraged, and finally, that the issue of water diversions within
the Great Lakes Basin is best studied with a climate change lens.

Moving water policy forward within Canada, however, will take
financial commitment and continued presence of the issue on the
political agenda and within Cabinet. The suggested framework in
which to do this is the creation of a National Water Strategy and
a renewed federal water policy. Just as importantly, the public
and stakeholders must hold the government accountable to this
agenda. Undoubtedly, overcoming the hurdle of limited scientific
understanding of the Great Lakes watershed will be one of the
greatest challenges in realizing the goal of sustainable water
management.
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