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Governments have made commitments to balance
environmental protection and economic and social
development. Although holistic approaches for deal-
ing with these commitments have been discussed for
almost three decades, progress on implementation of
integrated ecosystem-based approaches to managing
development and conservation is at various stages of
maturity across Canada. An array of initiatives put in
place to test these approaches provides excellent case
studies for shared learning and examples of how to
overcome obstacles to implementation. This publication
reports on the discussions at a Science-Policy Dialogue
where participants from governments, industry, and
non-governmental organizations shared their experi-
ences with implementation of integrated solutions for
managing natural resource and environmental issues.
These discussions are supplemented with articles and
case studies that can serve as a baseline for an assess-
ment of the extent of progress on implementation of
ecosystem-based approaches in Canada’s forests.

A VISION FOR IMPLEMENTING
SUSTAINABLE DEVELOPMENT

Discussions leading up to the first global United Nations
Conference on the Human Environment in Stockholm
in 1972 highlighted the need for a balance between
economic development and conservation of the environ-
ment. A workshop organized by the International Coun-
cil for Science stimulated the publication of Adaptive
Environmental Assessment and Management (Holling
1978). It describes an adaptive approach to manage-
ment based on an understanding of the structure and
dynamics of ecosystems. In 1980, the Convention on
the Conservation of Antarctic Marine Living Resources
became the first international agreement to recognize
the ecosystem approach. The ecosystem approach gained
further recognition in 1992 when it was accepted as the
underpinning for implementation of the Convention
on Biological Diversity (CBD) and the other outcomes
from the United Nations Conference on Environment

and Development in Rio de Janeiro. Examples of these
outcomes include the Forest Principles—the Authori-
tative Statement of Principles for a Global Consensus
on the Management, Conservation and Sustainable
Development of all Types of Forests—and Agenda 21,
the global action plan for sustainable development. The
CBD defines the ecosystem approach as “a strategy for
the integrated management of land, water and living
resources that promotes conservation and sustainable
use in an equitable way”. Twelve underlying principles
(the Malawi Principles—see Hendrickson, this publi-
cation) and five points for operational guidance have
been developed to guide implementation.

DEFINITIONS AND APPLICATIONS OF
COMPLEX SYSTEMS THEORY

Sustainability links ecological and socioeconomic pro-
cesses by recognizing the social benefits flowing from
ecosystems. Understanding the nature and behavior of
whole systems and managing human activities within
the limitations of the systems are a means of integrat-
ing the two processes. Ecosystem-based management
acknowledges the relationship between ecosystems and
the people living in them. Management objectives focus
on maintaining the system processes responsible for
producing the resources not only on the benefits to
be obtained. Attaining these objectives requires an
understanding of the factors influencing resilience and
the threshold points at which the system capacity for
self-regulation is affected. Implementing an ecosystem-
based approach to development and management will
stimulate modifications in human and institutional
behavior. Systems-based decision-making requires that
the interests, values, and knowledge of all factors and
all stakeholders are considered in defining the issues
and the options for dealing with them. Managing un-
certainty and the risk associated with decision-making
in self-regulating complex systems requires integration
of information across disciplines, temporal and spatial
scales, and administrative boundaries.



In this publication, authors may refer to the ecosystem
approach, ecosystem-based management, ecosystem
management, systems management, integrated landscape
management, integrated land, or watershed manage-
ment. Even though there may be definitional differences
among these processes, in the interest of promoting
further development and implementation of holistic
approaches to planning and managing human activities,
all these processes are here considered as similar means
for the same vision. This vision includes:

Long-term sustainability of the ecosystem as the
overarching management goal;

Focus on broad, system-wide consideration;

Focus on composition, structure, and functions of
ecosystems;

Integration of management objectives across multiple,
temporal, and spatial scales;

Commitment to adaptive management; and

Dedication to collaborative management.

PUTTING THE THEORY INTO ACTION

In Canada, the first formal adoption of the term “eco-
system approach” was in the Great Lakes Water Quality
Agreement in 1978. The ecosystem approach is clearly
rooted in the Canada National Parks Act (2000) and
the Oceans Act (1996). The Species at Risk Act (2002)
also proposes an ecosystem approach to protecting
threatened and endangered species. Reference to imple-
mentation of the ecosystem approach is embedded in
the Canadian Biodiversity Strategy (CBS), the National
Forest Strategy, and in several provincial and territorial
biodiversity strategies, policies, and land management
regulatory frameworks. In October 2006, the Canadian
Councils of Resource Ministers and the Canadian
Council of Ministers of the Environment approved the
Biodiversity Outcomes Framework, an ecosystem ap-
proach to implementing the CBS. By agreeing to work
together on this framework, ministers will ensure that
biodiversity, resource management development, and
the environment are considered from a strategic and
integrated perspective.

In 2004, after much debate, a decision at the 7th Confer-
ence of the Parties of the CBD (COP7) acknowledged
that sustainable forest management was a means to
implement the ecosystem approach in the forest sector

but that further cross-sectoral integration was needed.
This decision provided guidance for forest sector ac-
tivities by recommending that sharing knowledge and
expertise among practitioners and decision makers
was a first step toward the integration of the ecosystem
approach into land-use strategies.

Over 20 years ago, the forest sector moved from man-
agement focused on timber production to managing
forest ecosystems for the multitude of benefits they
provide. The Canadian Council of Forest Ministers’
criteria and indicators of sustainable forest management
provide a framework for integrating social, ecological,
and economic aspects of management. This framework
was the basis for the development of a marketplace tool
to certify that forest products originate from forests
that are managed sustainably. Canada’s Model Forest
Network, an association of in situ laboratories across
the country, with links to the International Model Forest
Network, has many lessons to share from its experiences
in testing and implementing innovative, cooperative,
cross-sectoral approaches to land-use planning.

Over the past decade, several workshops and studies have
examined the implementation status of ecosystem-based
management in Canada. A 1999 study of the trends in
ecosystem-based management in federal, provincial,
municipal, industry, and non-governmental organiza-
tions identified a willingness and a capacity to embrace
ecosystem-based initiatives as an emerging approach
in every jurisdiction across the country, particularly
for natural resources and protected areas management
and more broadly for sustainable development (Quinn
and Theberge 2004). A 2002 survey of the ecosystem
approach in the forest sector carried out by the Institut
québécois daménagement de la forét feuillue indicated
that although there was general awareness and support,
there was limited understanding of the concept and no
consensus on implementation (Moreau et al. 2002.)

The mission of the Canadian Coalition for Integrated
Landscape Management (formerly the Canadian Inte-
grated Landscape Management Coalition) is to advance
and accelerate integrated landscape management in
Canada by influencing key decision makers in the de-
velopment of appropriate policies, practices, and tools
(see Andrews, this publication). The report from their
2005 workshop identifies an urgent need for expanding
and accelerating implementation of the concept across



Canada (Canadian Integrated Landscape Management
Coalition 2005). In the same year, a joint workshop
was organized by the Policy Research Initiative and
Environment Canada on integrated landscape man-
agement modeling to advance discussions on technical
capacity. The workshop report describes how integrated
landscape models can improve implementation of in-
tegrated management by focusing on gaps between
policy, management, and research (Policy Research
Initiative 2005).

The COP7 decision in 2004, referred to previously,
encouraged Parties to continue to promote the appli-
cation of the ecosystem approach in all sectors. The
organization of workshops to bring together experts and
practitioners from different sectors and approaches to
share experiences and expertise was also recommended
as a useful means to accelerate implementation. As
preparation for the next review of progress on imple-
mentation of the ecosystem approach, which will take
place at COP9 in May 2008, a Science-Policy Dialogue
entitled “Sectors across Forested Landscapes: Sustain-
able Systems through Integration and Innovation,” was
held May 24-25, 2007, in Ottawa. The agenda and list
of participants are available in Appendix 1.

OVERVIEW OF THE PUBLICATION

Much of the material for this publication originated from
this Science-Policy Dialogue. The Directors’ General
Science-Policy Dialogues is a workshop and seminar
series established in 2004 to promote integration of
science and policy through shared dialogue. The Dia-
logues foster exchange of information and experiences
to promote science-policy integration. The May 2007
Dialogue was a partnership between Environment
Canada and Natural Resources Canada, two federal
departments with a shared interest in improving in-
tegration of environmental protection and social and
economic development activities. Participants from
provinces and territories, federal government depart-
ments, and non-governmental organizations shared
lessons learned from their experiences with ecosystem-
based management approaches and identified solutions
for common challenges.

The participants at the Science-Policy Dialogue recom-
mended that the information discussed at the workshop

be expanded and compiled to provide an overview of the
status of implementation in Canada’s forests. Assessing
the current status of ecosystem-based management in
Canada requires the establishment of an inventory of
case studies and a comprehensive empirical evaluation
of their strengths and weaknesses. Only a fraction of
the jurisdictions, sectors, and organizations involved
in ecosystem-based initiatives were able to attend. For
the publication, we solicited information from as many
additional sources as possible to provide an opportun-
ity to those who were not able to participate in the
workshop to tell their story. However, as a result of
time constraints, this effort remains an illustrative sam-
pling of the many types and approaches of ecosystem-
based initiatives in Canada. We hope that this report
and the array of case studies examined will provide
a stimulus for continuing this Dialogue and lead to
improved understanding and increased implementa-
tion of systems-based approaches to development and
conservation across the country.
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INTRODUCTION

In this article, | provide an overview of how Canada’s
approach to natural resources management has
evolved. | also discuss what Canada needs to change
in its approach to managing the environment and
how it can organize for such a change.

CANADIAN ENVIRONMENTAL MANAGEMENT:
AN OVERVIEW

Environmental management in Canada began when
people realized that valued goods and services of eco-
systems were under threat from air and water pollu-
tion, water consumption, over-harvest of species, and
other such forces. Environmental management often
involved relatively simple linear responses to relatively
straightforward problems. Some familiar examples are
how the threats to specific species, such as the plains
bison, various migratory birds, wolves, and beaver,
from hunting, trapping, pollution, or loss of habitat,
have been dealt with. Federal and provincial laws were
conceived that banned or regulated harvest (such as
the Migratory Bird Convention Act and the Fisheries
Act), regulated pollution (such as the Canadian En-
vironmental Protection Act and provincial water quality
laws), and required environmental assessments (such
as the Canadian Environmental Assessment Act). The
responses have been relatively effective because they too
were relatively straightforward and focused on specific
projects at specific sites.

The need to provide protection to places, features, and
functions for the production of clean and abundant
water and for the maintenance of biodiversity spurred
the broadening of environmental management practices.
This need has also been long reflected in legislation. In
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the 1800s, parks and sanctuaries were created not only
to protect species from harvest but also to preserve
significant wilderness areas for the public’s enjoyment
and to safeguard watersheds. For example, Algonquin
Provincial Park was established in 1893 mainly to pro-
tect the headwaters of five major rivers. The [Canada]
National Parks Act, dating back to 1930, the Canada
Wildlife Act enacted in 1972 and, most recently, the
Oceans Act of 1996 have established authority at the
federal level to protect biologically or ecologically sig-
nificant areas. In the last 40 years, various provinces
have established watershed-based acts, programs, and/
or structures to manage water on a systems basis.

Over time and with more experience in environmental
management, researchers realized the limitations of ap-
proaches that focused only on specific products, sites,
and features. These approaches were not designed to
address interactions and interdependencies among eco-
system components nor consider ecosystem goods and
services in the context of the health of a larger system.
Despite Canada’s investments in environmental manage-
ment, ecosystem goods and services were declining. The
nature of these declines lay not in decreasing outputs,
excessive consumption, or contamination of goods and
services, but rather in fundamental disruptions to
ecosystem structures and processes. The science, data
gathering, decision making, and programs that were
effective for past approaches were inadequate because
they were never designed to counter disruptions of a
systemic nature. Of the hundreds of environmental laws,
regulations, and programs across Canada, extremely
few deal with system threats. Nor are they designed
to be used in any coherent fashion with each other to
counter such threats.



WHAT NEeDs TOo CHANGE

Currently, Canada has no forum nor process at the
national level that would be a natural “home” for dis-
cussions or decision-making on risks and responses
regarding the integrity of Canada’s ecosystems—neither
in general nor for specific ecosystems. Canada lacks a
focused national effort on understanding ecosystem
function and on predicting how ecosystems will react
to changes. National and regional monitoring data sets
have languished (for example, land cover mapping and
species trends) and access to data remains a major bar-
rier. Federal, provincial, and territorial governments
and non-governmental organizations deliver their pro-
gramming largely in isolation from each other, with
little attention to common goals and priorities.

WHY CANADA NEEDS A NEW APPROACH

Canada needs a systems approach to systems’ problems.
Such an approach will help Canada

understand the implications of its decisions and the
nature of the trade-offs when responding to environ-
mental threats;

develop or select management tools that deal with
the connected nature of ecosystems;

consider ecosystem function at ecosystem scales;
and

include ecological, social, and economic aspects in
management of its natural capital.

AN ECOSYSTEM APPROACH
TO ENVIRONMENTAL MANAGEMENT

An ecosystem approach to environmental management
concentrates understanding, decision-making, and
actions on a whole system rather than its individual
parts and their connections; it provides a systems context
that recognizes limits to the degree of stress that systems
can accommodate before they are irreversibly degraded.
An ecosystem approach focuses on maintaining the
capacity of a system to produce ecosystem goods and
services by conserving ecosystem structures, processes,
and interactions. More specifically, this approach

manages human influences on ecosystems, not eco-
systems per se, by understanding how these influences
alter ecosystem function and outputs;
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considers ecological goals simultaneously with eco-
nomic and social goals;

takes into account trade-offs when making decisions;

requires coherent and coordinated implementation
of actions across the relevant social, economic, and
environmental sectors, often within a defined geo-
graphic area;

complements and enhances delivery of national
programs by linking critical issues and integrating
activities (such as research and monitoring) of na-
tional programs in targeted areas;

makes national objectives (like the Convention on
Biological Diversity targets, for instance) understand-
able to stakeholders and citizens at the “ground”
level by providing measurable targets and clearly
articulated results;

extends the reach of national programs by strength-
ening partnerships with external stakeholders, lever-
aging resources, and enhancing relationships with
key stakeholders;

supports collective and integrated decision-making
by providing

integrated information on the state of the eco-
system in a format intuitive to decision-makers;

a framework for engaging key stakeholders, be
they landowners, industry, First Nations etc., and
for fostering inter-jurisdictional cooperation in
targeted areas; and

additional capacity in areas of the country where
ecosystem threats are a priority;

does not impose a geographic planning unit or
scale—boundaries are set according to scientific,
policy, and management assessments of the area or
ecosystem under threat;

is not about any single output (for example, spe-
cies, water quality or quantity, clean air, stable and
predictable climate)—it is a refocusing of manage-
ment activities on the system that produces these
desirable goods and services; and

is not a program or a result—it is an overarching
management approach, a shift in the way programs
are conceptualized, designed, and delivered.



MAKING THE SHIFT: ENVIRONMENT
CANADA’s ECOSYSTEM APPROACH
FRAMEWORK

In 2006, as a basis for internal and external discussions,
Environment Canada staff undertook the task of design-
ing an organizing framework for an ecosystem approach
to environmental management. The proposed frame-
work comprises the mandate, objective, and underlying
principles of Environment Canada’s proposed Ecosystem
Approach to Environmental Management.

The Framework

The Ecosystem Approach to Environmental Manage-
ment focuses on understanding, making decisions,
and taking action based on the long-term health of
ecosystem structure, processes, and interactions and
integrates environmental, economic, and social objec-
tives within ecological scales and timeframes.

The Ecosystem Approach to Environmental Management
aims to maintain a natural capital system that ensures a
perpetual supply of the ecosystem goods and services
that sustain the health, economic prosperity, and com-
petitiveness of Canadians, while taking into account so-
ciety’s social, economic, and environmental priorities.

The principles underlying the Ecosystem Approach to
Environmental Management are as follows:

The science, decision-making, and program actions
that shape environmental management responses
will be proactive, well-planned, and undertaken in
a systems health context.

The shared priorities of jurisdictions, sectors, and
stakeholders and the added value of collaboration to
achieve common objectives will be recognized.

Specific tasks and areas of business within the broader
collective effort will flow to the level or organiza-
tion that is best positioned to develop or deliver the
product, service, or activity.

Geographic “boundaries” are not mandated; the geo-
graphic unit or scale will be set according to scientific,
policy, and management requirements and acknowl-
edge the connections between ecosystems.
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Investing in the Framework

An overarching framework for an ecosystem approach
in Canada requires investment in the following:

Ecosystem structure and processes and the influ-
ence of human-induced actions upon them, at large
spatial and temporal scale.

The status and trends of ecosystem structures and pro-
cesses in general and how to apply the data from this
understanding to specific ecosystems under stress.

Atthe national level—through a forum(s) or a process(es)
bringing together governments and key stakeholders
to discuss the status of Canadian ecosystems and to
organize and prioritize collective responses.

At the federal government level —through a decision-
making framework and process facilitating and re-
quiring consideration of ecological function and
processes.

At the departmental level (Environment Canada)—
through internal governance processes and organiza-
tion focusing departmental priorities and resources
on ecosystem integrity.

Mechanisms focusing programs (not only national
ones) on priority ecosystems and in such a way that
the roles and contributions of the programs best
deliver agreed-upon results to these locations.

A Final Word

An ecosystem approach to environmental management
is based on shifts in understanding, decision-making,
and program delivery as shown below:

To environmental
management that

Also takes into account
economic and social aspects
Involves multiple scales
(ecosystem)

Encompasses many sectors,
activities, and users

Has long-term sustainable

From environmental
management that
Views the environment
as a single issue
Involves small spatial
scales

Focuses on one sector

Has a short-term

perspective goals
Intervenes for specific ~ Addresses the whole
species or outcomes ecosystem



The shift in approach to the environmental manage-
ment that Environment Canada is proposing will not
be easy or quick. Implementing a framework requires
changing long-established institutional arrangements;
this will take time and sustained leadership and will have
resource implications (shifted or new). Implementing
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the framework does not just involve a “to-do list” for
the federal government. An ecosystem approach to
environmental management for Canada is a national
strategy that has implications for all partners—federal,
provincial, and non-governmental.



INTRODUCTION

Canadaisaleader in the development and application
of the ecosystem approach, particularly in forested
landscapes. Many governments have committed to
the implementation of such approaches within their
jurisdiction. For example, the British Columbia Min-
ister of Agriculture and Lands recently characterized
ecosystem-based management as an “approach to
sustainable stewardship of natural resources that is
world class” and that ensures a “balance between
healthy ecosystems and vibrant communities” (Gov-
ernment of British Columbia 2007).

Canada’s successes have helped persuade the inter-
national community to endorse the ecosystem approach
at the World Summit on Sustainable Development; in
agreements and resolutions on agriculture, fisheries,
and forests; and in decisions taken under the Conven-
tion on Biological Diversity (CBD). The Convention
on Biological Diversity decisions acknowledge a par-
ticularly close relationship between the ecosystem
approach and sustainable forest management.

Among the aims of the May 2007 workshop on “Sec-
tors across Forested Landscapes: Sustainable Systems
through Integration and Innovation” were to

contribute to the implementation of the ecosystem
approach in Canada’s forests, and

develop input for Canada’s position regarding the
ecosystem approach at the 12th meeting of the
CBD’s Subsidiary Body on Scientific, Technical and
Technological Advice (SBSTTA-12).

In this paper, | review international dimensions of
the ecosystem approach and discuss prospects for
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its wider application, drawing in particular on work
done under the CBD (CBD 2003, 2004).

HiSTORY OF THE ECOSYSTEM APPROACH

The Convention on the Conservation of Antarctic Mar-
ine Living Resources (CCAMLR 1982), which came
into force in 1982, is viewed as the first international
agreement incorporating an ecosystem approach. Its
objective is conservation (including sustainable use) of
Antarctic marine living resources. The CCAMLR uses a
precautionary approach to minimize risk that harvests
may prove unsustainable owing to ecosystem variability.
It takes into account both natural and human-induced
variability, ecological interactions among species, and
conservation of all species (not just fish). Similar ap-
proaches have been used in the 1995 UN Fish Stocks
Assessment (UNGA 1995) and the Reykjavik Declara-
tion on Responsible Fisheries (FAO 2001).

The Food and Agriculture Organization of the United
Nations (FAO) has promoted an ecosystem approach in
all its areas of expertise, including agriculture, forestry,
and fisheries. For example, the Commission on Gen-
etic Resources for Food and Agriculture encouraged
countries “to develop strategies, programmes and plans
for agrobiodiversity in conformity with an ecosystem
approach” (FAO 1997).

Sustainable forest management (SFM) can be viewed
as “a means of applying the ecosystem approach to
forests” (CBD 2004). The origins of SFM can be traced
to the “Forest Principles” (UNGA 1992) adopted at
the 1992 Rio Earth Summit and to the work of the
International Tropical Timber Organization (ITTO).



Sustainable forest management has been elaborated
through criteria and indicators initiatives facilitated
by ITTO, FAO, and others. Of particular importance
to Canada are the Montréal Process criteria (Table 1)
and indicators for boreal and temperate forests, and the
Santiago Declaration endorsing them (MPCI 1995).

Table 1. Montréal Process criteria for sustainable forest
management.

1. Conservation of biological diversity (specifically
ecosystem, species, and genetic diversity).

2. Maintenance of productive capacity of forest ecosystems.

3. Maintenance of forest ecosystem health and vitality
(focusing primarily on direct and indirect impacts of
human activities on forest structure and functioning).

4. Conservation and maintenance of soil and water resources.
5. Maintenance of forest contribution to global carbon cycle.

6. Maintenance and enhancement of long-term multiple
socioeconomic benefits to meet the needs of societies
(specifically in relation to production and consumption
(of forest goods and services); recreation and tourism;
investment in the forest sector; cultural, social and spiritual
needs and values; employment and community needs)

7. Legal, institutional, and economic frameworks for forest
conservation and sustainable management (including
the capacity to undertake measurement, monitoring,
research, and development).

Sustainable forest management has been extensively
applied in operational settings, drawing on these criteria
and indicators, and is more mature than the ecosystem
approach in this sense. The 6th Conference of the Par-
ties (COP6) of the CBD observed that, based on SFM
experience, “there is a clear need for the ecosystem
approach to adopt processes that are based upon clear
statements of visions, objectives, and goals for defined
regions or issues, thereby becoming more outcome-
oriented.” Conversely, COP6 noted that “cross-sectoral
integration is largely missing from SFM.” It suggested
that both SFM and the ecosystem approach should state
the “inter-generational obligation to sustain the provi-
sion of ecosystem goods and services” (CBD 2004).

The Plan of Implementation of the 2002 World Summit
on Sustainable Development (WSSD 2002) refers to
the ecosystem approach in both specific and general
contexts. Paragraphs 30 and 32 of the Plan encourage
its application in sustainable development of the oceans,
noting the Reykjavik Declaration (FAO 2001) and deci-
sion V/6 of the CBD’s Conference of the Parties (CBD
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2000). Paragraph 44 calls for “wide implementation
and further development of the ecosystem approach,’
as being elaborated in the ongoing work of the CBD.
Paragraph 70, in the section on Sustainable Develop-
ment for Africa, identifies as a priority “Establishing
and supporting national and cross-border conservation
areas to promote ecosystem conservation according to
the ecosystem approach, and to promote sustainable
tourism.”

Most recently, the 61st session of the UN General As-
sembly welcomed a report (UNGA 2006) containing
“agreed consensual elements relating to ecosystem ap-
proaches and oceans” (Table 2). It recalled that states

Table 2. Description of the ecosystem approach in United
Nations General Assembly resolution 61/222, Oceans and
the law of the sea.

States are invited to consider that an ecosystem
approach should:

1. Emphasize conservation of ecosystem structures, functioning,
and key processes to maintain ecosystem goods and services.

2. Be applied within geographically specific areas based on
ecological criteria.

3. Emphasize the interactions among the components of
the ecosystem and between human activities and the
ecosystem and among ecosystems.

4. Take into account factors originating outside the boundaries
of the defined management area that may inKuence marine
ecosystems in the management area.

5. Strive to balance diverse societal objectives.

6. Beinclusive, with stakeholder and local communities’
participation in planning, implementation, and management.

7. Be based on best available knowledge, including
traditional, indigenous, and scientific information and
be adaptable to new knowledge and experience.

8. Assess risks, and apply the precautionary approach.

9. Use integrated decision-making processes and
management related to multiple activities and sectors.

10. Seek to restore degraded marine ecosystems where
possible.

1

N

. Assess the cumulative impacts of multiple human
activities on marine ecosystems.

12. Take into account ecological, social, cultural, economic,
legal, and technical perspectives.

13. Seek the appropriate balance between, and integration
of, conservation and sustainable use of marine biological
diversity.

14. Seek to minimize adverse impacts of human activities
on marine ecosystems and biodiversity, in particular rare
and fragile marine ecosystems.



should be guided in applying ecosystem approaches
by the Convention on the Law of the Sea (including its
implementing agreements, such as the UN Fish Stocks
Agreement) and by the CBD, and that the World Summit
on Sustainable Development calls for the application of
an ecosystem approach by 2010 (UNGA 2007).

THE CONVENTION ON BlOLOGICAL DIVERSITY
AND THE ECOSYSTEM APPROACH

At its second meeting, the CBD’s Conference of the
Parties affirmed that “conservation and sustainable use
of biological diversity and its components should be
addressed in a holistic manner,” and “the ecosystem
approach should be the primary framework for ac-
tion under the Convention” (CBD 1995). Every COP
since COP2 has referenced the ecosystem approach
in its decisions.

The 3rd COP called for a work program for forest bio-
logical diversity that would facilitate the application
and integration of the CBD’s objectives “in the sustainable
management of forests at the national, regional and
global levels, in accordance with the ecosystem approach”
(CBD 1996). The 4th COP acknowledged the ecosystem
approach as a framework for elaboration and imple-
mentation of all the various thematic and cross-cutting
work programs under the Convention, but also rec-
ognized the need for a “workable description and fur-
ther elaboration of the ecosystem approach” (CBD 1998).

The 5th COP described the ecosystem approach as “a
strategy for the integrated management of land, water
and living resources that promotes conservation and
sustainable use in an equitable way” (CBD 2000).
It endorsed 12 principles (Table 3) and 5 points of
operational guidance and called on countries and
international organizations, “as appropriate,” to

apply the ecosystem approach, giving consideration
to the principles and guidance; and

develop practical expressions of the approach for
national policies and legislation and for appropriate
implementation activities.

Countries characterized these principles, guidance, and
description as “the present level of common understand-
ing,” and encouraged “further conceptual elaboration
and practical verification.”
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Table 3. Principles of the Convention on Biological Diversity's
ecosystem approach (also known as the “Malawi Principles”).

The following 12 principles are complementary and
interlinked:

1. The objectives of management of land, water, and living
resources are a matter of societal choices.

2. Management should be decentralized to the lowest
appropriate level.

3. Ecosystem managers should consider the effects (actual
or potential) of their activities on adjacent and other
ecosystems.

4. Recognizing potential gains from management, there is usually
a need to understand and manage the ecosystem in an
economic context. Any such ecosystem-management
program should

reduce those market distortions that adversely affect
biological diversity;

align incentives to promote biodiversity conservation
and sustainable use;

internalize costs and benefits in the given ecosystem
to the extent feasible.

5. Conservation of ecosystem structure and functioning,
in order to maintain ecosystem services, should be a
priority target of the ecosystem approach.

6. Ecosystems must be managed within the limits of their
functioning.

7. The ecosystem approach should be undertaken at the
appropriate spatial and temporal scales.

8. Recognizing the varying temporal scales and lag-effects
that characterize ecosystem processes, objectives for eco-
system management should be set for the long term.

9. Management must recognize that change is inevitable.

10. The ecosystem approach should seek the appropriate
balance between, and integration of, conservation and
use of biological diversity.

11. The ecosystem approach should consider all forms of
relevant information, including scientific, indigenous,
and local knowledge, innovations, and practices.

12. The ecosystem approach should involve all relevant
sectors of society and scientific disciplines.

The 6th COP noted that implementation of the eco-
system approach has been slow in many countries (CBD
2002). It asked the CBD’s executive secretary to convene
a meeting of experts who would be asked to

compare the ecosystem approach with sustainable
forest management and develop proposals for their
integration; and

develop proposals for the refinement of the principles
and operational guidance of the ecosystem approach
on the basis of case studies and lessons learned.



The experts recommended that the existing principles
be retained, but provided an annotated rationale and
set of implementation guidelines for each.

The 7th COP welcomed the implementation guide-
lines and annotated rationales that emerged from the
meeting of experts (CBD 2004). Countries agreed that
“the priority at this time should be on facilitating the
implementation of the ecosystem approach” and that “a
potential revision of the principles of the ecosystem ap-
proach should take place only at a later stage” Countries
qualified their support for the ecosystem approach at
COP?7, stating that its “scale of application” should be
decided according to their needs and circumstances.

REVIEW OF THE ECOSYSTEM APPROACH

The 7th COP also decided that an in-depth review
of the application of the ecosystem approach would
take place at COP9 in May 2008. In preparation for
this review, it requested the CBD Secretariat, countries,
and relevant international and regional organizations
“assess the implementation of the ecosystem approach”
At its 12th meeting, the CBD’s Subsidiary Body on Sci-
entific, Technical and Technological Advice prepared
a recommendation (SBSTTA 2007) for consideration
by COP9, based on inputs from countries and relevant
organizations summarized in a paper drafted by the
CBD Secretariat.

At SBSTTA-12, it was recommended that COP9 urge
countries and relevant organizations “as appropriate, and
subject to funding and availability of technical capacity” to

strengthen the promotion of the ecosystem approach
in ongoing communication, education, and public
awareness activities;

promote its use in all sectors and enhance inter-
sectoral cooperation;

promote the establishment of concrete national and/
or regional initiatives and pilot projects;

implement capacity-building initiatives;

continue submitting case studies and lessons learned
and provide further technical input to the CBD’s
ecosystem approach “Source Book™;

facilitate the full and effective participation of in-
digenous and local communities in developing tools
and mechanisms for its application; and
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strengthen and promote its use for formulation of
national biodiversity strategies and action plans and
in other relevant policy mechanisms.

In addition to the substantive paragraph summarized
above, the SBSTTA-12 recommendation contains a
paragraph with a “range of views” to be brought to
the attention of COP9. This paragraph was intensely
negotiated. Some key phrases were deleted during ne-
gotiations including “the ecosystem approach can be
applied at many different scales and under very diverse
circumstances,’ a reference to “adaptive management,’
and “the ecosystem approach... should be more widely
adopted in development planning” At SBSTTA-12, it
was observed that “the full application of the approach
in all of its ecological, social, economic, cultural and
political dimensions remains a formidable task, par-
ticularly at the larger scale”

Developing countries continue to have serious reserva-
tions about the ecosystem approach. Brazil, in particu-
lar, wishes to downgrade the status of the ecosystem
approach from the “primary framework for action
under the Convention” to one among many “tools”
for its implementation. Nigeria made the surprising
assertion that international agreement to use the eco-
system approach is lacking as it is only a concept. Their
interventions provided few clues about the substantive
nature of the concerns of developing countries. They
may reflect a general reluctance to adopt language that
could affect their “sovereign right to exploit their own
resources pursuant to their own environmental poli-
cies” (CBD, Article 3).

The SBSTTA often resembles a politically based ne-
gotiating forum more than a scientific and technical
advisory body. Few countries made interventions at
SBSTTA-12 on technical aspects of application of the
ecosystem approach, even though progress is needed
in certain areas (for example, understanding of sus-
tainability thresholds, and the role of ecosystem status
monitoring in adaptive management). Open dialogue
on the strengths and weaknesses of the ecosystem ap-
proach could be instructive. Focusing on a specific
geographic area in applying the ecosystem approach is
both a strength (people live and use resources in that
area) and a weakness (life cycle considerations related
to resources removed from or imported to that area
are ignored).



Although there may be merit in additional technical
discussions related to the ecosystem approach, most
observers believe that there is ample guidance and
implementation is the priority. More case studies of
successful applications could help convince skeptics
of the merits of the ecosystem approach.
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INTRODUCTION

Complementing existing provincial endangered spe-
cies legislation and consistent with commitments
made under the 1996 Federal—Provincial Accord for
the Protection of Endangered Wildlife in Canada,
the federal Species at Risk Act (SARA) came fully
into force in 2004. Since that time, approximately
400 species have been listed as either endangered or
threatened, most of which were transferred to the
“legal” list from a pre-existing list of species desig-
nated at-risk by the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC). That
committee was given a legal basis under the act in
recognition of the work it has undertaken assessing
species since the 1970s.

Under the act, designation as endangered or threat-
ened carries with it the obligation for governments
and stakeholders to put in place measures to protect
the species, its critical habitat, and its residence (if
applicable) from identified threats, and to put in place
arecovery strategy with objectives established for its
recovery. Considering the lengthy (and growing) list
of species, the focus on landscapes and habitat, there
has been considerable interest in exploring ways to
view species assessment and recovery through an
ecosystem lens.

SARA ASSESSMENT AND RECOVERY CYCLE
AND ECOSYSTEM APPROACHES

The assessment of a species at risk includes an evaluation
of species abundance, distribution, habitat quantifica-
tion, and threats to the species and its habitat. This
work is coordinated by COSEWIC and undertaken by
government and non-government experts in a variety
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of fields. Once completed, COSEWIC submits a status
report to the government and a recommendation is sent
from the responsible department (Environment Canada
or Fisheries and Oceans Canada) to the Governor in
Council who makes the final decision on whether or
not to add the species to the “legal” list.

Iflisted, the SARA prohibitions against killing or harm-
ing the species or destroying its critical habitat come
into place, along with other mandatory, time-bound
requirements including the establishment of recovery
strategies. Assessment informs recovery through pro-
cesses such as Recovery Potential Assessment and the
identification of critical habitat, among others. Recovery
informs assessment through such means as species
monitoring, establishment of research priorities, and
investigations to determine the severity and likelihood
of impact from identified threats. Thus it is a cycle.

There are opportunities to pursue an ecosystem ap-
proach throughout the SARA. The single-species work
undertaken by universities, government scientists, and
others in collaboration with COSEWIC examines and
quantifies habitat dependencies, species interactions,
etc., and in many ways, it is this community of species
experts that have formed the foundation for ecosystem
science as it relates to biodiversity conservation. Simi-
larly, the recovery teams engaged in on-going protection
and recovery of listed species invest much effort and
resources on abatement of threats that affect multiple
species, and the preservation of habitat that benefits
multiple species. As scientists and managers contem-
plate appropriate recovery objectives for listed species
(and appropriate management objectives for exploited
commercial species), a key question that has emerged



is, What population size allows this species to maintain
its role in the ecosystem?

MULTISPECIES-BASED AND ECOSYSTEM-
BASED APPROACHES TO RECOVERY

In multispecies-based approaches, recovery actions
focus on common threats faced by multiple species at
risk. Ecosystem-based approaches require an ecologic-
ally defined area, habitat, or ecosystem type. Recovery
actions focus on interactions among species, the main-
tenance of major ecosystem processes, and protection
of physical features.

Multispecies-based and ecosystem-based approaches are
extensions of the single-species models. Good single-
species assessments and recovery strategies do consider
basic ecological parameters like competition, habitat
dependency, predation, etc., as well as broad spectrum
threats faced by multiple species.

In the context of SARA, there is considerable value in
formalizing multispecies and ecosystem approaches
when designing recovery strategies. SARA’ strict time-
lines for posting recovery strategies, and the fact that as-
sessed species are submitted individually to government,
can preclude the development of multispecies-based
or ecosystem-based recovery strategies. But the act
provides more flexible timelines for action plans (which
put recovery strategies into operation). Thus, one way
for the recovery planning community to move forward
with these approaches is to create multispecies-based
and ecosystem-based action plans based on single-
species recovery strategies.

The Oceans Directorate of Fisheries and Oceans Canada
hosted a workshop in March 2006 in collaboration with
recovery practitioners from across Canada to look at these
approaches (Gardner 2006). It provided detailed guid-
ance on when and how to use the various approaches.

There is clear legislative and policy direction in support
of an ecosystem approach. It is clearly referenced in the
federal Species at Risk Act as well as the federal-provin-
cial RENEW Recovery Handbook (National Recovery
Working Group 2005). Several recent scientific papers
have concluded that there are benefits to be achieved.
A prominent organization within the NGO community
came to a more cautious conclusion, “[these] approaches
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seem intuitively...a holistic way of approaching SAR
recovery [but] effectiveness of multi-species planning
has yet to be assessed [and] knowledge gaps [re.] eco-
system level research [are such that] ecosystem recov-
ery strategies may not be practical” (Sheppard et al.
2005). One concern is that although these approaches
may be effective to help a group of species, they may
prove insufficient to recover individual species. This
is particularly the case for species in imminent risk of
extinction, in which case a single-species approach
would likely make more sense.

The most commonly noted benefits and limitations of
ecosystems or multispecies approaches follow:

Challenges
Limited experience

Expected advantages
Identifies root causes of
species imperilment

Allows management at
the appropriate scale

Conflicts with tight SARA
time frames

Integrates with diverse =~ Complex recovery goals

planning processes

Benefits non-listed
species

Increased resources (short
term)

SARA requires threats
focused on throughout
species range

Identifies conflicting
species needs

Fewer strategies and Unrealistic expectations

plans to prepare

CONCLUSIONS

Although ecosystem and multispecies approaches are
not new concepts, they have rarely been applied to
SARA implementation in a formal, documented fash-
ion. One exception is the Sydenham River Ecosystem
Recovery Strategy (Dextrase et al. 2003), an excellent
example of producing multiple benefits by protecting
an ecologically defined area. Another is the multispecies
action plan for large whales in Pacific Canadian waters
(Spaven et al. 2006), where similarities among various
species and their key threats naturally led to a signifi-
cant degree of collaboration among scientists and recovery
practitioners. Eventually, in the action planning stage,
this culminated in the development of a joint action plan
where whale research agendas, monitoring, enforce-
ment, and other major recovery efforts were undertaken
and formally documented. A key lesson is that where
efficiencies and/or effectiveness can be realized, this should
be pursued in a structured way. Recovery resources



are limited, as is the expertise that must be brought to
bear on the most significant threats to Canada’s species.

Another concluding point relates to the idea of “role of
species in the ecosystem” concept mentioned. Pursuant
to the Oceans Act of 1997, the Government of Canada’s
Oceans Action Plan has led to the identification of five
Large Oceans Management Areas, covering signifi-
cant areas within each of Canada’s three oceans. These
areas have been extensively studied. Comprehensive
Ecosystem Overview Reports and Ecosystem Assess-
ment Reports have been developed for each. Smaller
Ecologically Significant Areas have been identified, as
have Ecologically Significant Species (ESS). There is
a natural linkage between SARA Recovery Strategies
and the science and management efforts that are being
brought to bear on ESS. A key conclusion is that policy
makers must come to terms with two apparently diver-
gent acts. SARA identifies (or lists) species based on
risk of extinction, whereas the Oceans Act lists species
based on role in the ecosystem. However, with some
forward thinking, several convergences between the
two acts will likely emerge to demonstrate that the two
are in fact complementary.
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INTRODUCTION

Sustainable development applied to land use means
adopting an effective approach to optimizing en-
vironmental, social, and economic priorities on the
landscape, and in the specific context of the mining
industry, reconciles the needs of conservation of
biodiversity and ecosystem function with that of
resource development, community priorities, and
the needs of other land users.

Traditional approaches to land-use and resource
management have not effectively accomplished this
objective and have actually contributed to conflict
among land users. The underlying cause of this failure
is the lack of a true systematic approach underpinned
by integration at all levels, including government
institutions, polices, regulations, and decision-making,
and industry operations on the land. Although Canada
is generally viewed as a relatively unspoiled country
with large uninhabited areas, competing needs on
the land are already causing significant challenges and
they are only going to increase in intensity. New ap-
proaches are required to reconcile competing needs
and to deliver on identified environmental, social,
and economic priorities. This can only be accom-
plished through mechanisms of increased integration
and collaboration.

Integrated landscape management (ILM) is a concept
that has been quietly developing over the past three
decades and together with the recent introduction
of sophisticated tools for planning and information
management, it offers the potential of accomplishing
the integrated, systems approach that is required. But
beyond its intellectual and technical elegance, and
like the concept of sustainable development itself,

Integrated Landscape Management:

Applying Sustainable Development

to Land Use

Tony Andrews Executive Director

Prospectors and Developers Association of Canada, Toronto, ON
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ILM allows people with totally different perspectives
and priorities to enter the same tent and engage in
dialogue and collaboration on how progress can be
made on land-use issues.

However, there are some powerful barriers to making
progress and ways must be found to break through
them.

THE MINING INDUSTRY’S RELATIONSHIP TO
THE LAND

Mining is a major contributor to Canada’s economic
growth. In 2005 (the latest date for which statistics are
available), the mining and mineral processing industries
contributed $50.7 billion to the Canadian economy,
equal to 4.0% of the country’s gross domestic product;
employed nearly 400 000 people in 115 communities
across Canada, particularly in rural areas and in the
North; and was the largest single employer of Aborig-
inal people.

The mining industry is capital-intensive, high-risk, and,
in its initial phases, a major user of the land base. It
comprises two subsectors: exploration and mining oper-
ations. The industry’s use of land in terms of extent and
impact is best described by the analogy of a pyramid.
The base represents the large quantum of land required
for exploration purposes; at this stage, there is minimal
impact on the ecosystem. As the industry progresses
toward the apex of the pyramid through the stages of
the mining cycle—prospecting, advanced exploration,
mine development, mine operation, and closure—the
extent of land required diminishes significantly, but
the potential impact on ecosystems increases.



Exploration is a sophisticated, high-technology, cap-
ital-intensive activity. Investment in exploration can
amount to $10 million-$100 million depending on
many factors, including the size and location of the
project. Uncertainty, however, is endemic to explora-
tion activity. Only 1 in every 100 projects progresses to
the advanced stage, and only 1 in every 1000 projects
results in mine development and operation. Given a
successful discovery, the entire process from discovery
to mine production can take from 7 to 12 years.

Clearly, because the industry requires access to large
amounts of land at the initial exploration stage, and
because it requires a heavy infusion of capital before an
operating mine produces financial returns for its owners,
long-term employment for local communities, and tax
revenues to governments, land and resource manage-
ment is extremely important. It must be clear and pre-
dictable, allowing the industry a high level of confidence
that public priorities will be met effectively.

OLD AND NEW THINKING ON LAND-USE ISSUES

Not too long ago, resource industries and conserva-
tion groups were in intense conflict and debate over
land-use issues, and the lightning rod was the use of
protected areas to achieve conservation objectives. In-
dustry accepted protected areas as one mechanism to
achieve preservation of discrete, highly sensitive areas
but criticized what it thought was an inappropriate ap-
plication of a single-tool approach taken by conserva-
tion groups and governments at the time to achieving
broad conservation objectives. Given that biodiversity
and ecosystem functions are dynamic and occur over
broad landscapes, industry had no confidence that an
overreliance on protected areas of fixed location and
size would effectively achieve the broad conservation
objectives identified. As well, protected areas alienated
land that contained mineral resources valued by the
mining industry and by society.

However, there was accumulating evidence of the deg-
radation of ecosystem function and habitat; there was
a fear that development was unconstrained; there was
alack of trust that government and industry would take
responsible action to mitigate undesired impacts, and
protected areas became a kind of insurance policy against
the worst-case scenarios. Also, no one had any alterna-
tive models to suggest; therefore all were stuck in the
“protected areas paradigm” making very little progress.
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Over the past six years, there has been a lull in the
rhetoric and conflict, and conservation and resource
industry groups, along with government representa-
tives, have been initiating dialogue. The arguments
and debates have moved from broad, strongly held
positions to more specific levels of detail and in many
cases to the application of science; new planning con-
cepts and tools have been developed including scenario
modeling techniques and the application of ecosystem
thresholds, all of which add up to a positive evolution.
However, the key question is, How has this progress
in relationships, new tools, and knowledge translated
to real progress on the landscape?

There has indeed been some progress toward better land
and resource management in a broad sense through
programs such as the Canadian Biodiversity Strategy,
the National Forest Strategy, the Model Forest Pro-
gram, and more regional programs such as the Prairie
Conservation Action Plan, the NorSask Project, and
the current ILM initiative in Alberta (see Seiferling,
this publication). However, there has been a failure
to make significant progress on the development and
application of a systematic approach to land and re-
source management in Canada that incorporates the
level of integration, community engagement, temporal
and spatial planning, and management of cumulative
effects that is really needed. Progress has been frustrat-
ingly slow and incremental —it has been a dance that
has involved as many steps sideways and backward as
there have been forward.

There has been no long-term commitment to ILM.
Governments and industry have adopted some of its
elements, but no one has put a full system into operation.
Integration will not work unless that happens. As a
result, we are still dealing with planning and decision-
making systems that are fragmented, incremental, and
divided along sectoral lines.

There are several barriers that are preventing progress,
the most important of which are institutional, primarily
in government but also among industry sectors. An-
other barrier is capacity. Our available capacity is often
completely invested in existing endeavors and there is
very little to direct toward new initiatives such as ILM.
The requirement for new sources of capacity and col-
laboration is discussed further in the following.



TowARD A NEW APPROACH

Many are now convinced that the only way forward is
to think in terms of entire landscapes and to broaden
our concepts of land and resources in terms of space
and time. There are compelling reasons for this:

1. First and most obvious, ecosystems and ecosystem
functions exist over broad areas of space and time
and require approaches that reflect these fundamen-
tal realities.

2. The landscape and ecosystem function are a dy-
namic system manifested by forest succession and
the movement of old-growth areas over time; man-
agement systems therefore would work best if they
were designed to be flexible and adaptive as opposed
to being rigid.

3. Forest succession rates are measured in time frames
of 10s to 100s of years, and we need to understand
how the decisions we are making now will affect the
landscape in the distant future.

4. Cumulative effects is an orphaned concept—we know
that it is a crucial aspect of land and resource man-
agement that we should be applying—but it simply
will not fit easily into present land-use decision-
making systems.

5. Canada’s sheer size and remoteness, at one time,
was considered a means of protection. Because of
modern technology, development can now take
place anywhere.

6. Already there are regions of Canada that are dealing
with very significant land-use challenges and Alberta
is a prime example. Water problems in the south and
intense land use in the north have caused Alberta
to become host to some of the leading advocates of
ILM in the country.

7. Aboriginal people live in the remote regions of Can-
ada where much of the resource industries conduct
their work. They no longer think in terms of the im-
mediate surroundings of the community, but in terms
of large areas referred to as traditional lands.

PROMISE AND POTENTIAL OF INTEGRATED
LANDSCAPE MANAGEMENT APPROACH

The Prospectors and Developers Association of Canada
(PDAC) recognized the potential of ILM in the latter
part of the 1990s and thereafter conducted research
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and met with experts working on various aspects of
the “ecosystem approach” as it was formerly known.
In 2001, the PDAC developed a land-use strategy that
was underpinned by a commitment to furthering the
development and acceptance of ILM. In 2003, the PDAC,
in partnership with Wildlife Habitat Canada and the
Biodiversity Convention Office of Environment Canada,
organized an experts workshop on ILM, the objectives
of which were to agree on a definition, recognize the
opportunities and barriers regarding moving forward,
and identify next steps.

The formation of the Canadian Coalition for Integrat-
ed Landscape Management (CCILM) in 2003 was an
outcome of this workshop. As mentioned previously,
ILM is a concept that allows all parties into the tent to
discuss, debate, and collaborate on establishing a better
approach to land-use management and resource use.
The CCILM is an excellent example.

The coalition includes representatives from national
associations and individual companies of the forestry,
energy, and mining industries, conservation interests,
academia, provincial and federal governments, and
Aboriginal peoples. Beginning in 2003, it has met
frequently to develop the concept of ILM, to increase
awareness about it, and to advocate for its adoption.

In 2005, the coalition published a technical paper on
ILM, copies of which are available on the PDAC Web
site  (http://www.pdac.ca/pdac/advocacy/land-use/
ilm-concept-paper.pdf). This paper defines the ILM
system, its principles, functional components, benefits,
and means of implementation. A description of the
key elements follows.

INTEGRATED LANDSCAPE MANAGEMENT
SYSTEM DEFINED

ILM allows society to set and achieve objectives at
scales appropriate for ecosystems and decision-making.
ILM involves the consolidation of current, independent
sector-based approaches (species-based, habitat-based,
or protected areas-based management approaches) into
a more encompassing framework for the long-term
maintenance of ecosystems and the sustainable use
of resources. The operative word is integration which
should replace the existing reality of fragmentation.



The basic principles of a properly designed ILM system
may be summarized as follows:

1. Integration: Current systems are fragmented both
within government where decisions are made along
sectoral lines, and in terms of operations, whereby
various industries go about their business on the
ground oblivious of one another. Integration is re-
quired vertically along the stages of planning and
decision-making from the broad policy level to
specific management of projects on the ground, and
integration is required horizontally across govern-
ment departments, sectors, and land uses;

2. Planning at Appropriate Scales: ILM approaches
planning from the point of view of whole landscapes
and time frames, beginning at a very large scale
and moving sequentially lower as required. Thus
objectives are achieved over spatial and temporal
scales relevant to ecosystem patterns and decision-
making needs;

3. Inclusivity: Decisions about economic, social, and
environmental aspects of land and resource uses in-
volve trade-ols and therefore must be appropriately
informed and must rely on input from communities
of interest at all levels;

4. And it is Adaptive: It is a continuous learning pro-
cess that is flexible, allowing effective management
responses to changing conditions and information,
whether that information comes from research or
the sites of operations.

Some of the key elements of an ILM system that allow
it to function include:

1. Scenario Modeling: Computer-based modeling sys-
tems that combine non-spatial, spatial, and anima-
tion capacities to project the consequences of today’s
decisions into the future, so that preferred options
can be made in the most informed manner.

2. The Application of thresholds: Benchmark indicators
that are used to estimate the limit or capacity of an
ecosystem to accommodate land-use activities and
still function sustainably.

3. Research, Monitoring, and Data Management: Pro-
vide new information by tracking and evaluating
performance against objectives, and facilitate access
to the best available data for informed decisions and
feedback into the adaptive management process.
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4. Risk Assessment and Cumulative EXects Manage-
ment: All of the previous elements allow for the effect-
ive implementation of risk assessment and provide the
framework for cumulative effects management.

5. Conservation Planning: Within the ILM system,
a conservation framework can be developed that is
tailored to the needs of the landscape being con-
sidered and uses an array of conservation tools (in-
cluding protected areas) selected to most effectively
achieve those objectives.

Because ILM is an adaptive process, it can be imple-
mented now before the working model is perfected,
applying the principle of adaptive management as it
progresses.

CURRENT REALITY AND NEXT STEPS

As the work of the CCILM progresses, there has been
growing interest in ILM across Canada. It has been
discussed at every venue with a focus on land use, and
various aspects of ILM have been the subject of recent
workshops hosted by departments of the federal and
provincial governments. However, the approach has been
fragmented and dispersed and there has been no long-
term commitment to ILM. Provincial, territorial, and
federal governments have adopted some of its elements
and moved partly toward the overall goal, but none
has yet committed to putting the full concept into operation.
Planning and decision-making systems are still frag-
mented, incremental, and divided along sectoral lines.

This raises the question, What can be done to affect a
breakthrough? The CCILM contemplated several op-
tions, one of which was the creation of a Center of Excel-
lence for Land Use and Resource Management whose
primary role would be to act as a focal point for all those
with an interest in land-use and resource management.
It would channel the considerable amount of energy,
interest, and expanding body of knowledge that cur-
rently exists scattered across Canada into a centralized
reservoir. The Center of Excellence would be a meeting
place where proponents would share information and
knowledge, debate the issues, reach agreement, and
provide direction for putting ILM into operation and
continuing its development.

The proposed center would incorporate a research
function, combining science and policy, to continue



the development of the multidimensional scientific
needs of ILM and conduct the policy and legislative
research to develop the types of institutions that an
ILM system requires.

Through all these functions, a Center of Excellence
would act as a resource of knowledge and informa-
tion needs for jurisdictions implementing ILM. At the
same time, the jurisdictions themselves would become
a valuable source of knowledge, feeding their practical
experience back to the center.

There is growing international interest in ILM and its
potential benefits, and many countries will be looking
to Canada for leadership in developing and adapting the
ILM concept. The Center of Excellence could provide
the focus and the means for Canada to provide this
international leadership.

To become a reality, the Center of Excellence will need
long-term commitment and support from the highest
levels. This can best be achieved through a high-level
leadership council with representation from the resource
industries, conservation interests, Aboriginal peoples,
academia, and provincial, territorial, and federal gov-
ernments. Such a council could provide the momentum
to put ILM into operation.
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CONCLUSION

Canadians want assurances that lands and resources
are being managed and used responsibly. Resource
industries are looking for an approach to land-use
and resource management that is efficient, predict-
able, and gives them confidence that objectives will
be effectively met, including those of conservation.
Conservationists are looking for an approach to land-
use and resource management that makes ecosystem
function and conservation of biodiversity and habitat a
priority and provides effective and long-term objectives
for accomplishing this. Governments are looking for
a policy, planning, and regulatory regime that deliv-
ers sustainable development on the landscape that all
communities of interest understand and support.

ILM provides the opportunity for achieving these ob-
jectives through an integrated, systems approach to
optimizing environmental, social, and economic prior-
ities on the landscape. Progress toward implementing
fully operating ILM systems on the land will depend
on the ability of individual communities of interest to
reach beyond their own focused agendas and embark
on a process of collaboration.
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INTRODUCTION

Ecosystem-based management approaches will play
avital role in identifying cost-effective solutions to
the complex problem of existing and emerging
threats to Canada’s natural heritage. In this paper,
we show how a tool, NatureServe Vista, will help
make ecosystem-based management in Canada more
effective. We describe its development and how and
where it is being used to create, evaluate, implement,
and monitor land-use and resource-management
plans. We conclude with some advice on ecosystem
management.

NATURESERVE

NatureServe is an international organization that strives
to provide a scientific basis for effective conservation
action. NatureServe and NatureServe Canada work in
partnership with member Conservation Data Centres
(CDCs) to increase the quality and accessibility of bio-
diversity data for forest management and planning on
public and private lands. More specifically, each of the
CDCs regularly supplies biodiversity data to the forest
industry to support sustainable forest management,
and many of them provide other services including
biodiversity inventories, training, ecological classifica-
tion, and mapping to a variety of clients. The type of
data managed by NatureServe is required by two leading
forest certification systems, the Sustainable Forestry
Initiative and the Forest Stewardship Council.

Cannings et al. (2005) noted that although habitat
loss and fragmentation remain the leading threats to
Canada’s ecosystems, new threats have emerged in-
cluding invasive species, wildlife diseases, and climate
change. Computer-based decision-support systems will
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be increasingly necessary to help in evaluating options
for mitigating the effects of and making informed de-
cisions on these threats. NatureServe has thus collab-
orated on the development of a network to promote
ecosystem-based management tools and to support their
use in coastal and marine environments and associated
watersheds. The Ecosystem-Based Management Tools
Network (http://www.ebmtools.org/index.html) was
launched in 2006.

NATURESERVE VISTA

NatureServe Vista is a decision-support tool for ecosystem-
based management. This specialized software system
guides users through a generic and well-established
process for conducting impact assessments and con-
servation and natural-resource planning.

Objectives

Whether the goal is to revise a forest management
plan or to designate how public lands can be used, the
environment is shaped by the choices of stakeholders
and decision-makers. The challenge is to understand
and predict the effects of these choices and harness this
knowledge to make land-use and resource-management
decisions that enhance the quality of human life while
preserving a country’s natural heritage. NatureServe
Vista enables users to create, evaluate, implement, and
monitor land-use and resource-management plans
within the context of existing economic, social, and
political constraints. It does this by integrating con-
servation information, natural-resource management
practices, and land-use patterns and policies into a
single GIS-based decision-support framework.



More specifically, NatureServe Vista’s decision-making
framework allows users to

manage projects through their complete lifecycle,
including analysis, planning, implementation, and
monitoring;

create land-use or resource-management plans that
reflect unique situations and values;

improve the efficiency of planning processes;

enhance the consistency and repeatability of plan-
ning efforts;

improve communications and build consensus with
interested parties;

develop documentation that supports land-use or
resource-management decisions;

maximize conservation results with minimum cost
and trade-offs; and

reduce costly legal conflicts.

Application

The steps involved in applying NatureServe Vista sum-
marized below are described in detail on the NatureServe
Web site (http://www.natureserve.org/prodServices/
vista/overview.jsp).

Users of NatureServe Vista begin by identifying con-
servation elements in a study area—important bio-
logical, cultural, and social features such as rare species
and ecosystems, historic sites, and prime agricultural
soils. NatureServe Vista rates each element according
to its value for conservation (for example, based on
global or regional rarity) and generates maps that show
where the element is found, the quality of its occurrence
(that is, the viability of the population or integrity of
the ecosystem), and confidence in the data’s accuracy.
The resulting map highlights the most valuable places
to conserve for each individual element.

NatureServe Vista helps users aggregate the conservation
values generated in the previous step from individual
elements to broader spatial scales such as watersheds,
individual forest stands, or forest planning units. The
resulting map shows which areas should be targeted
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for conservation and which ones could withstand more
intensive use. These “conservation value summary” maps
have also been used as cost surfaces—models showing
the variation in cost over an area—to aid in landscape
planning for commercial or industrial development or
utility corridors. Users may customize the depiction
on these maps by adjusting the conservation value
summaries; for instance, users may choose to

evaluate a set of conservation elements, such as all
species at risk, all species at risk within a particu-
lar taxonomic group, or wetland systems with high
functional values;

assign importance weights to individual elements
so that conservation objectives, such as conserving
rare species or maintaining mature forest stands, can
be prioritized; as well, different weighting systems
based on features important to certain interest groups
could be used and thus conservation priorities for
these groups could be compared; and

identify areas of high ecological integrity or areas
where additional surveys or mapping are needed to
increase confidence in the data.

To measure and monitor project success, users can as-
sign conservation goals for each conservation element.
For example, a practical goal may be to conserve a per-
centage of the natural boreal forest within a planning
unit, or alternatively, conserve all of the populations
of the rare showy lady’s slipper, Cypripedium reginae.
Although setting goals is not required, it is useful for
determining which elements have received sufficient
conservation attention and which ones are particularly
at risk. NatureServe Vista outputs enable users to assess
progress toward these goals, such as 80% success in
boreal forest conservation or 100% success in conserva-
tion of showy lady’s slippers within the study area.

NatureServe Vista’s Scenario Evaluation feature inte-
grates conservation objectives with socioeconomic
factors. For each element previously selected, users assign
an expected effect from the land-use and resource-
management practices occurring or anticipated for
the area. Responses can range from simple binary
(compatible/not compatible) to categorical scales. For
example, a rare plant population may be considered
“incompatible” with a proposed clearcut. Expected



effects on the elements can also take the form of a
detailed condition-change model that assigns the effect
of land uses on a conservation element condition at
the site of impact and at a distance from it. Users then
import various land-use and resource-management
policy scenarios—essentially a series of alternative
land-use plans for the planning region—and evaluate
the effects of these scenarios against conservation goals.
The Scenario Evaluation feature allows users to

evaluate and compare land-use plans and alternative
conservation strategies;

measure progress against defined conservation goals;

update land-use scenarios as often as needed with
new data or land-use decisions to maintain a baseline
scenario of actual land use and policies; and

track progress toward goals over time.

NatureServe Vista facilitates the use of two analytical
tools, Marxan and SPOT, often used by conserva-
tion experts to identify the best areas for conservation
based on features to be protected, specific goals, and
the expected costs associated with conserving specific
locations. With NatureServe Vista, users can more
easily develop the inputs required to run these tools
and generate conservation solutions. The results from
these tools (an optimized set of conservation locations)
can then be imported back into NatureServe Vista for
further analyses and refinement. When the Marxan/
SPOT results are incorporated back into a scenario,
they can be more precisely evaluated for their ability
to meet goals. With the Site Explorer feature described
below, users can also apply the Marxan/SPOT results
to guide the development of an action plan that speci-
fies appropriate land-use and management practices,
implementation policies, and funding sources.

The Site Explorer tool in NatureServe Vista allows users
to test possible land-use practices and policies for a site
or set of sites and thereby obtain immediate feedback
about the ramifications of changes to current practices
and policies. Once a site is selected, a user is provided
with an inventory of conservation elements, land uses,
and policies for that site, the response of the element
to the land uses, and the proportion of protection or
habitat loss the site is contributing for each element.
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Users can then shift to an override mode where they
can propose and test alternative land uses and policies
for the site.

Documentation Tools

NatureServe Vista provides opportunities to document
each step of a planning process, and such documenta-
tion is important for tracking progress and retaining
arecord of the project for an organization. Users may
cite references, record assumptions, and document
the logic behind each input and decision. This helps
users share their knowledge of the planning process
and to justify their recommendations and decisions
to interested parties.

Standard Reporting Features

NatureServe Vista’s reporting features allow users to
communicate with decision-makers and constituents
via standard reports and maps. NatureServe Vista gen-
erates XML reports exportable as HTML files with
embedded maps. Reports are available for all elements
and analyses. These reports, which are easily published
online, can be exported to software programs such
as Microsoft Word or Excel. The references, assump-
tions, and decision points that are captured during
the planning process are included in these reports,
enhancing the user’s ability to communicate the details
of decision-making processes.

CASE STUDY: EVALUATING CONSERVATION
AND EcONOMIC VALUES ON POTLATCH
FOREST LANDS, ARKANSAS

In 2005, NatureServe worked with the Arkansas Natural
Heritage Commission (a state agency) and Potlatch
Corporation (a forest products company) to evaluate the
compatibility of conservation and forest management
options on 50 000 ha of privately owned forestland in
Arkansas. The study area included stands that were
valued both for conservation reasons (for example, the
preservation of longleaf pine, Pinus palustris, or the
red-cockaded woodpecker, Picoides borealis) and for
economic ones (high timber production). The objectives
of the study were to

identify forest stands that were free of conflict
for extraction of forest products, free of conflict
for conservation management, or in conflict and
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requiring additional analyses and management
planning, and

evaluate and demonstrate NatureServe Vista decision-
support system capabilities for Potlatch and other
partners.

For these analyses, NatureServe used forest stand type
polygons (about 5-50 ha in size) as the spatial unit of
analysis and categorized conservation values for these
stands as low, medium, and high based on the rar-
ity and viability of species or ecological communities

associated with these forest stands. Economic value
was also categorized (high, medium, or low) for each
forest stand based on the existing timber volume. A
map with stands classified according to conservation
values was then combined with one in which the same
stands were rated for economic values. The resulting
map of combined values (Figure 1) had nine possible
categories of opportunities and conflicts (for example,
high conservation value or low economic value). From
it, areas of opportunity and conflict could be easily
identified and analyzed.
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e — lornetres
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=== roads

STANDS
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(none in this area)

@ Med EV-Low CV (4/800)
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© Med EV-Med CV (121/800)
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J

Figure 1. Conservation and economic values indicate opportunities (green) and coniicts (red) using one set of conservation
data attributes (EV=economic value; CV=conservation value; Med=medium; Cons.=conservation; Opp=opportunity).
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NatureServe Vista was also used in this study to deter-
mine how four potential stand prescriptions would affect
each of 30 or more conservation elements identified
for the site:

deferred or no cutting in riparian zones, red-cockaded
woodpecker nesting sites, and some wetland forest

types;

partial harvests of lowland hardwoods and natural
pine stands;

biomass harvests (removal of all stems, then al-
lowing some natural regeneration) of some upland
hardwood and mixedwood types; and

high-yield prescriptions (clearcutting, burning,
mechanical site preparation, or herbicide application)
in plantations and upland natural pine forests.

The model users found, for example, that the deferred/
no cutting and partial-harvest options were considered
compatible with retention of mature longleaf pine
stands, while biomass harvest and high-yield prescrip-
tions were considered incompatible. By assessing the
spatial results of these compatibility assignments and
comparing the conservation outcomes to the initial
conservation goals, the model users were able to test
the effects of various stand prescriptions across the
landscape in the study area.

CHALLENGES AND OPPORTUNITIES
IN ECOSYSTEM MANAGEMENT: A
NATURESERVE PERSPECTIVE

The wide variety of projects put forth under the banner
of ecosystem-based management suggests there is no
single tool or approach that is right for all circumstances.
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Nonetheless, long-term success and stakeholder satis-
faction may be attained if practitioners

Establish clear, measurable objectives that can be
monitored. These objectives should be articulated in
writing and agreed upon by all project participants.

Ensure that there is the funding and political will
to commit to monitoring over a long time period
and at a level of intensity that will permit sufficient
verification (that is, quantitative monitoring where
possible).

Use the best scientific data available, but make in-
formed and well-documented judgments where data
are limited. For many conservation situations, there
will never be “perfect” data.

Recognize complexities in spatial and temporal
dimensions. In forestry applications, for example,
multiple iterations of NatureServe Vista may be used
to portray landscape changes (and associated changes
in conservation value) over time.

Integrate analyses and decisions at multiple scales. In
forest and conservation planning, even the broadest
landscape-level plans must ultimately be implemented
at the stand level; planners and foresters at all levels
must agree with the overall plan objectives.

Ensure that concepts of adaptive management are
used appropriately to modify plans according to
changing circumstances within the landscape in ques-
tion and not to realign a well-designed and broadly
supported project due to political influences.
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INTRODUCTION

Ensuring forest sustainability is a stated priority of
the Government of Canada and the Canadian Forest
Service (Canada Forest Accord 2003-2008). Canada
is home to more than 10% of the earth’s forest, and
approximately 40% of Canada’s total landmass (more
than 400 million ha) is forested. From a socio-
economic perspective, forestry is the largest indus-
try in Canada, supporting 324 000 direct jobs and
contributing over $28 billion (data for 2006) to our
balance of trade (Natural Resources Canada 2007).
Canada’s forests also support a multibillion-dollar
recreation and tourism industry. Further, Canada’s
forests make significant ecological contributions to
global processes and values by filtering air and water,
regenerating soils, preventing erosion, and conserv-
ing unique ecological resources and communities.

Objectives to sustain these competing economic,
social/cultural, and ecological forest values on forest
land are often in competition. The result is a shrinking
operational land base for traditional forestry operations.
Further, forest harvesting, fire, insects, and diseases
(hereafter referred to as agents of change) interact
both spatially and temporally to alter the landscape
and influence the production and hence availability
of these forest values. In addition, climate change
will likely alter the individual and interacting effects
of these agents of change (Drever et al. 2006).

From a sustainable development perspective, the task
is to understand and model the interactions of these
agents of change and to assess theirimpacts on forest
values. Resolving these issues dictates that we adopt
a holistic (or ecosystem-based management) ap-
proach because of the highly integrated nature of
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ecological (and socioeconomic) systems. Although
early attempts to implement sustainable development
policies were led by government and focused on the
environment, balancing economic, social, and envi-
ronmental objectives is now a societal expectation,
and in many jurisdictions a legislative requirement.

To meet the challenge in implementing sustainable
forest management, we developed an integrated risk
analysis (IRA) framework within which the threats
posed by multiple (interacting) biotic and abiotic
agents of change can be examined, and their poten-
tial impacts on multiple forest values (user-defined)
evaluated in a holistic approach. Practically, our IRA
framework is a simple (intuitive) framework of com-
ponents that attempts to 1) characterize the attri-
butes of any given landscape (for example, watershed,
forest management district, ecoregion, province, etc.);
2) predict (model) future forest conditions under
various scenarios; 3) model the potential impact
of these scenarios on various economic, social, and
ecological values; and 4) integratively assess the ef-
fects of the predicted future forest conditions on
multiple forest values. In the remainder of this paper,
we describe in more detail our concept of an IRA
framework and provide an example currently be-
ing developed for the western region of the island
portion of Newfoundland and Labrador.

INTEGRATED RISK ANALYSIS FRAMEWORK
DESCRIPTION

Our IRA framework has four main components under-
lain with a common geospatial structure (Figure 1).
Component 1 (Agents of Change) models various
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Figure 1. Conceptual integrated risk analysis framework.

change agents to predict future landscapes that may
result from a natural succession/natural disturbance
regime, climate change, or as the product of a pro-
posed forest management plan. Component 2 of the
IRA framework (Impacts on Forest Values) individually
models the impacts of any proposed future landscape
on various forest values. These forest values of con-
cern can be ecological or natural capital (for example,
habitat for species of concern, rare forest types, timber
volumes), social/cultural (human and social capital,
for example, jobs, community stability), or economic
(financial capital, for example, household income, con-
tribution to the gross domestic product, government
revenue); values modeled are inherently those that are
valued ecosystem components for the spatial area of
interest (that is, user-defined). Component 3 (Trade-
oX Analyses) conducts an integrated risk analysis (risk
estimation, risk assessment, and risk management) to
simultaneously evaluate the relative effects of various
agents of change (including forest management) on eco-
nomic, social, and ecological forest values on a common
land base expressed in a common currency or with a
common metric. This currency may be expressed very
simply, for example, percentage change in forest value
from current (baseline) conditions, or in a much more
complex fashion, for example, expressing all outputs
in monetary values, and would likely vary depending
on the questions being asked, the complexity of the
forest value models, data availability, etc. Component
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4 (Adaptations) of our IRA framework assesses the
outcomes of our trade-off analyses relative to targets
or objectives and makes recommendations based on
that assessment. For example, an IRA assessment of a
proposed forest management plan may be illustrated as
in Figure 2 in which a future forest landscape is simu-
lated; the effects on various forest values assessed and
quantified; risks quantitatively evaluated and assessed
as to their acceptability; and plans implemented if the
outcomes are acceptable, or modified in an interactive
assessment loop if judged unacceptable. Finally, under-
lying these four major IRA components is a significant
project activity centered on remote sensing and geo-
spatial data development supporting the modeling of
agents of change and forest values and application of
models to a common land base (Luther et al. 2007).

INTEGRATED RISK ANALYSIS FRAMEWORK
APPLICATION IN WESTERN NEWFOUNDLAND

We are currently applying our IRA framework to assess
the impacts of proposed forest harvesting plans for a forest
management district in western Newfoundland. This
forest management district (District 15) is centered on
a pulp and paper mill that is essential to the economic
livelihood of many individuals and communities in the
greater area. Some of the critical issues surrounding
management of forest land in this district are 1) main-
tenance of a sustainable timber supply for the mill, and
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Figure 2. Implementation of the integrated risk analysis framework for a proposed forest management plan.

the direct and indirect economic benefits to the region;
2) protection of habitat for the federally and provin-
cially listed endangered Newfoundland marten (Martes
americana atrata), a small forest-dependent carnivore
(Forsey et al.1995; Hearn 2007); 3) public perspective
on viewscapes produced via forest harvesting (almost
entirely clearcut logging); 4) protection of productive
forests from insect defoliation, particularly defoliation
outbreaks of hemlock looper (Lambdina fiscellaria fis-
cellaria); and 5) carbon sequestration consequences for
proposed forest practices. Our interdisciplinary team
consists of entomologists, wildlife ecologists, econo-
mists, remote sensing scientists, and climate change
scientists, spread across federal and provincial govern-
ment departments, forest industry, and academia. How-
ever, although the IRA team draws on the individual
efforts of these science professionals, collectively the
IRA framework approach delivers a synergistic “value-
added” product from these individual science programs.
Further, it is this collective effort that we believe will be
closest to providing the science-based or best-available-
information approach for policy decisions in support
of multicriteria decision-making and ecosystem-based
management planning.

Ultimately, the goal of the IRA framework described previ-
ously and its implementation in western Newfoundland
is to support sustainable forest management and the

40

development of effective forest management policy.
Our IRA framework can be used at a variety of spatial
and temporal scales to focus on local, regional, and na-
tional interests. Moreover, an IRA framework provides
resource managers and policy makers with a tool to
deal with the complex and interacting issues inherent
in managing Canada’s forests—a science-based tool to
bridge the gap between science and policy.
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INTRODUCTION

The Foothills Model Forest is a prime example of
a regional landscape in Canada that because of its
many competing interests requires innovative ap-
proaches to deal with complex resource management
trade-offs. It encompasses a forested land base of
over 2.75 million ha in west-central Alberta; is the
second largest component of Canada’s Model Forest
Network (www.fmf.ab.ca); and comprises the forest
management area of West Fraser Mills Ltd., several
Crown management areas, and a variety of protected
areas including Jasper National Park (Patriquin et al.
2007a). Forestry, oil and gas extraction, coal mining,
and tourism are the major economic drivers operat-
ing on the landscape. Research in the region is, in
part, focused on local-level indicators of sustainable
forest management and the socioeconomic aspects
of natural resource management (Foothills Model
Forest 2000).

In this article, we describe two approaches that are
being used in the Foothills Model Forest to investigate
the economic consequences of alternative natural
resource management policies on the area. The
first approach is an economic simulation model to
quantify the market economic consequences linked
to biophysical or policy changes in the region. The
second approach is natural resource accounting that
values the stock and flow of natural resources and
environmental services in the region according to a
common dollar currency. The general intent of each
approach is to gain an understanding of the benefits
derived from a regional landscape for the purpose of
more integrated and sustainable land management.
We then discuss “choice experiments,” a mechanism
for informing land management decisions through

Socioeconomic Approaches to Integrated

Land Management Decisions

in the Foothills Model Forest and Beyond

Mike N. Patriquin Forest Economist, Northern Forestry Centre
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the elicitation of public preferences for trade-offs asso-
ciated with a variety of land management policies.

LINKED BIOPHYSICAL AND ECONOMIC
SIMULATION APPROACH

The general framework for this approach is simulation
of the economic consequences of biophysical changes on
natural resource availability using an economic impact
model. For example, under this framework, a resource
manager would have access to a suite of biophysical
indicators; the supply of market-oriented resources
(such as the timber supply) could then be used as an
input to the economic impact model to investigate the
economic consequences of alternative land manage-
ment policies on resource supply.

General equilibrium models are standard tools for
examining the effects of policy changes or economic
shocks on employment and income (Alavalapati et al.
1996). In common practice, these models are used to
simulate economic conditions with and without the
change on an economy-wide basis. One of the first
innovations to economic approaches in the Foothills
Model Forest was the development of a regional comput-
able general equilibrium (CGE) framework that relaxed
some of the extensively criticized assumptions in the
more widely used, but far less flexible, input-output
models (Patriquin et al. 2003b).

The Foothills Model Forest went through a process
of developing a suite of local-level indicators of sus-
tainable forest management that includes a variety of
biophysical, economic, and social indicators. Tracking
these indicators allows land managers to gauge the



relative success of resource management policies (Foot-
hills Model Forest 2000). In addition to this process,
the regional CGE model developed for the Foothills
Model Forest was used to investigate a variety of real
and hypothetical changes to the regional economy in
the context of natural resource management linked
to changes in biophysical indicators. For example, a
CGE model was recently used to simulate the employ-
ment and income impacts of timber-supply changes
resulting from a hypothetical mountain pine beetle
(Dendroctonus ponderosae) infestation in the region
(Phillips et al. 2007).

The economic impact modeling, linked to biophysical
indicators, can be used to assess the relative benefits of
alternative land management policies, but this frame-
work does not use a common currency and places
the onus on the land manager to judge the relative
importance of trade-offs among the biophysical and
economic variables. The benefit of this framework is
that it provides land managers with a large amount of
information on the response of a suite of indicators
under various management alternatives. The challenge
with this framework is the lack of a clear mechan-
ism for the land manager to judge a preferred set of
management policies based both on science and on
societal preferences.

This general framework for integrating social and bio-
logical information in land management decisions has
been widely applied on a case study basis on regional
landscapes within western Canada. For example, a linked
biophysical economic simulation process was applied
in the Robson Valley Enhanced Forest Management
Pilot Program, the Morice and Lakes Innovative For-
est Practices Agreement, the Government of Canada’s
Mountain Pine Beetle Initiative, and the Northeast Slopes
Integrated Resource Management Pilot Program (Moon
etal. 2004; ML IFPA 2004; Patriquin et al. 2005; Patriquin
et al. 2007b; NES Regional Steering Group 2003).

NATURAL RESOURCE ACCOUNTING

The second approach, natural resource accounting, in-
volves applying a value (in a common dollar currency)
to all of the net benefits flowing off a landscape. This
includes both market benefits through the extraction
and development of natural resources and non-market
benefits such as the provision of ecosystem services.
Valuing the stock and flow of services generated through
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natural capital allows the assessment of the potential
impact of resource use on human welfare now and for
future generations (Patriquin et al. 2004).

Natural resource accounts provide a more complete
indication of well-being compared with conventional
economic accounts through consistent treatment of all
forms of capital and through an indicator of the net
benefits resulting from economic activity. As a tool for
integrated land management (ILM), natural resource
accounting provides a framework for organizing bio-
physical and economic indicators, and through valua-
tion techniques it may also help set realistic prices for
public assets (for example, royalty rates) (Haener and
Adamowicz 2000).

The natural resource account developed for the Foothills
Model Forest considers both market activities (that is,
forestry, subsurface minerals, tourism, trapping, fishing,
and the rest of the economy) and non-market activities
(that is, recreational hunting, fishing, and camping,
subsistence use, passive use, biodiversity maintenance,
and environmental control service such as carbon se-
questration) (Patriquin et al. 2004). For example, in the
Foothills Model Forest, the total net benefit (in 1996
dollars) derived from market activities was about $508
million and from non-market activities, about $107
million (Patriquin et al. 2004). Tracking how these
values change through time may provide an indication
of changes in the sustainability of the region.

The challenges in developing and using natural re-
source accounts in ecosystem approaches and ILM
are threefold. First, resource accounting on a regional
basis is constrained by the ability to obtain data and
appropriately value the necessary components (that is,
including the public acceptance of placing a monetary
value on ecosystem services). Second, there does not
appear to be a general consensus on the approaches
and the valuation techniques employed. Third, natural
resource accounts are a snapshot of current or historical
conditions and by themselves are not models and do
not simulate future indicator levels.

Although many of these challenges remain, progress is
being made. For example, there are now two examples
of regional natural resource accounts in Alberta (Haener
and Adamowicz 2000; Patriquin et al. 2004). There is
also an example from the Foothills Model Forest of an



economic impact model that incorporates linkages to
natural capital through a simple resource account to
simulate changes in market and non-market activities in
response to policy changes (Patriquin et al. 2003a).

Unlike the biophysical indicators linked to a simulation
model, the largest benefit of using a natural resource
accounting framework is that it yields a suite of indica-
tors with a common monetary metric. Arguably, this
would allow resource managers to find balance and make
trade-off decisions among a more directly comparable
set of indicators.

Although both of the approaches mentioned above are
based on sound science, neither of them necessarily
involve a clear mechanism for incorporating public
preferences in the land management decision beyond
broad democratic processes. Choice experiments may
provide a way to incorporate public preferences into
decision making. Choice experiments are not only a
useful tool for identifying the monetary value of non-
market components within a natural resource account,
but they can also provide land managers with support
for publicly preferred management options in ILM or
ecosystem-based management processes.

CHOICE EXPERIMENTS: A MECHANISM
FOR SCIENCE-BASED, PUBLICLY PREFERRED
MANAGEMENT DECISIONS

Stated preference methods, such as choice experiments,
are used to derive the value of non-market benefits
by using individuals’ stated behavior in hypothetical
situations (Bateman et al. 2002; Louviere 2001; Bennett
and Adamowicz 2001; Alpizar et al. 2001). In a choice
experiment, individual respondents are asked to choose
their preferred alternative among several different al-
ternatives across a sequence of choice sets. Each al-
ternative is described by select attributes and levels,
including a monetary value. When individuals make
their choices, they implicitly make trade-offs between
the levels of attributes in the choice set.

Choice experiments are a potential mechanism that
resource managers could apply in an integrated land
management framework. Choice experiments, or similar
preference elicitation mechanisms, can provide infor-
mation on trade-offs that members of the public are
willing to make. Given a description of trade-offs that
arise from different land use management strategies,

44

choice experiments can provide information on those
strategies most preferred by the public.

In principle, choice experiments could provide infor-
mation on trade-offs between efficiency issues (that is,
the size of market or non-market benefits generating
in a scenario) and equity issues (that is, who benefits
and who does not benefit). Choice experiments can
also help understand trade-offs that are not reflected
in current economic or ecological conditions. Choice
experiments are not free from challenges and criticism
(Bennett and Blamey 2001). For example, although
choice experiments can provide information on pub-
lic preferences, it is quite challenging to incorporate
dynamics into such preference elicitation, limiting the
types of preferences that can be elicited. Choice experi-
ments also suffer from the fact that as stated preference
mechanisms they are based on expressed preferences
rather than values based on actual transactions or actual
political processes.

CONCLUSION

General equilibrium modeling provides information
on economic impacts, while resource accounts are in-
tended to provide information on welfare effects (eco-
nomic efficiency). The studies from the Foothills Model
Forest provide examples of these techniques and how
they can provide insight into economic consequences
of alternative actions (policies, etc). They can also be
linked to give more complete descriptions of impacts and
to a certain extent they can provide insights into equity
as well as efficiency impacts. Although these techniques
have been applied in a variety of regional land manage-
ment initiatives in western Canada, an element that
appears to be lacking is a rigorous mechanism for
evaluating publicly preferred management alternatives.

Based on our experiences in the Foothills Model For-
est, we believe that choice experiments have a role in
integrated land management frameworks within an
ecosystem approach. They can provide information
on overarching issues, such as trade-offs between the
equity and efficiency of different outcomes, or trade-offs
between elements that can be monetized and meas-
ured in commensurable ways, and those that cannot.
This might be quite useful to decision makers since
the political process may be too broad to capture pre-
ferences for individual regional land management
issues. Choice experiments may have advantages and



disadvantages relative to other mechanisms for elicit-
ing public preferences (for example, polls, deliberative
processes, etc.), but also offer the potential for unique
economic insights regarding trade-offs, beyond those
obtainable through general equilibrium modeling and
natural resource accounting.
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INTRODUCTION

In the past, Alberta’s economic prosperity was based
on the development and use of its abundant natural
resources. However, driven by recent extraordinary
levels of energy development and the pressure this
has created on our land and water use, infrastruc-
ture, labor, housing, and society, there is a growing
expectation that the manner in which these resources
will be developed must change.

Societal values are changing, particularly in relation to
natural resource development and the environment.
Environmental protection is being viewed increas-
ingly as a societal value as the effects of economic
growth on climate, air quality, water use, biodiversity,
and land use are recognized.

With this in mind, there are several significant chal-
lenges/opportunities facing Alberta:

The energy sector is expected to continue to ex-
pand, driven by strong markets, enhanced recovery
of conventional oil and gas, development of large
unconventional resources like oil sands and coal
bed methane, new renewable resources such as
biofuels and increased value-added processing.

Population growth and urbanization is expected
to continue, fueled by economic prosperity and
an enviable quality of life.

Population, urban, and industrial growth are re-
sulting in air and water quality challenges. Compet-
ing uses for airshed capacity need to be managed
in conjunction with point and non-point air emis-
sions management.
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Rapid growth, climate change, and uses of water and
watersheds are causing Albertans to look at the way
we manage our water and aquatic ecosystems.

Natural ecosystems are under increasing pressures
from climate variability, habitat loss, and increasing
numbers of invasive plant and animal species.

There is a growing desire for the better coordina-
tion between decisions on subsurface and surface
decisions for resource development and a growing
concern among resource industries about timely
and appropriate access to the land and about their
social license or public support to operate.

These issues are not discrete and can no longer be
dealt with separately. As such, consideration of en-
vironmental matters and shared outcomes of air
quality, water quality and quantity, biodiversity,
and expectations regarding the development of
the provincial land base—both surface and sub-
surface—becomes very complex indeed.

THE RESPONSE

In response, the Government of Alberta has committed to
the Sustainable Resource and Environmental Management
(SREM) of the province’s natural resources by

1. considering and integrating the associated economic,
environmental, and social implications into deci-
sion making;

2. fulfilling expectations as they relate to the needs of
future generations—that is, adopting a long-term
perspective on the use of natural resources, both
non-renewable and renewable, to ensure their long-
term viability and future use potential; and
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3. fulfilling the commitment of maintaining a sustain-
able environment.

The departments of Energy, Environment, and Sus-
tainable Resource Development, in particular, have
committed to developing shared natural resource and
environmental outcomes and strengthening their col-
lective business approaches and partnerships.

A STRATEGIC SYSTEMS APPROACH

A key component of SREM is the use of a strategic systems
approach (Figure 1) driven by clear, concrete resource and
environmental outcomes and performance measures.
This approach relies on a sound understanding of our
natural resources and the environment (for example, water-
sheds, airsheds, ecosystems) and an effective management
system where the achievement of outcomes is supported by
integrated policies across government, effective delivery
of programs and services, open and transparent perfor-
mance assessment, and on-going adaptation for improve-
ment. It is supported by shared information systems.

The systems approach is also based on collaboration
among government departments, other levels of gov-
ernments, industry, non-governmental organizations,
academic-scientific-technical communities, other
stakeholders, and the public. Effective collaboration
requires clearly defined roles and responsibilities for
achieving the outcomes.

Shared Outcomes
Performance Assessment Integrated Policy

Delivery

Education & Monitoring & Science &
Awareness Reporting Research
Shared Information Systems

Figure 1. Alberta’s strategic systems approach.

A brief description of the key elements of the strategic
systems approach follows:

Shared outcomes. Refers to the desired/expected
endpoint or state developed and defined using a
collaborative approach.
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Performance assessment. Refers to the process of
comparing and analyzing current conditions and
trends to create knowledge on the performance in
achieving natural resource and environmental out-
comes. The performance of these actions is then
measured against the outcomes in an on-going cycle
for continuous improvement.

Integrated policy. The process of aligning/coordinat-
ing policies from a range of interests and expecta-
tions.

Delivery. Refers to the processes, programs, and ser-
vices undertaken to implement policies and achieve
outcomes. Delivery can be accomplished through
both regulatory and non-regulatory approaches.

Shared information systems. Involve activities such
as monitoring and reporting, science and research,
and education and awareness.

The strategic systems approach is supported and made
possible by the following principles:

Resource and environmental stewardship. Steward-
ship is a principle or approach whereby citizens, in-
dustry, communities, and governments work together
as stewards of the province’s natural resources and
environment. In general terms, stewardship means
managing one’s life, property, resources, and en-
vironment with regard for the rights or interests
of others.

Government-wide vision and goals. Government-
wide outcomes, policies, and strategies will be the
basis for shared implementation of resource and
environmental management. As appropriate, there
will be integrated policy development, business plans,
budgets, and performance measures.

Shared responsibility. Shared responsibility recog-
nizes that resource and environmental management
is not solely the responsibility of government. It is
based on cooperation, collaboration, and partner-
ships among parties that have an interest in achieving
resource and environmental outcomes.

Flexible regulatory and non-regulatory tools. This
principle recognizes the need for a set of flexible
compliance assurance tools and incentives made
up of a combination of both regulatory and non-
regulatory instruments. Non-regulatory instruments
involve performance-based systems that promote
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performance beyond compliance. The driving mech-
anism is financial incentives and stewardship.

Continuous improvement. Continuous improve-
ment is based on the need to continuously monitor
performance and success and to strive for improve-
ment. The goal is on-going improvement in achieving
environmental and resource outcomes, as well as
improvements in the management systems used to
achieve the outcomes.

NATURAL RESOURCE DEVELOPMENT
WITHIN A NEW MANAGEMENT MODEL

The challenges faced by Alberta and the need for a
strategic systems approach to sustainable development
and environmental management have led to the recog-
nition that a new management model is required. In
this context, the role of government is one of managing
and/or making possible natural resource development
for the economic prosperity of the province.

In the past, we managed this process as a series of discrete
activities through “command and control” mechanisms;
that is, we established “rules” related to particular de-
velopment projects, activities, events, and/or environ-
mental mediums; measured compliance with those rules;
and intervened when the rules were broken.

This model was premised on several assumptions, but
central was the assumption of abundance. We assumed
that we had plenty of air, water, and land, and if some
event happened to compromise any one of them, we
simply had to stop doing whatever it was we were doing
and everything would be fine. More importantly, the
assumption was that as long as everyone complied with
the rules, everything would be fine. Further, we operated
under the premise that events affecting one medium or
another were manageable as independent interests—air,
water, land, and even biodiversity were separable med-
iums that could be managed discretely.

Increasingly, we find scarcity in things we once thought
were abundant; we find that just stopping an activity is
either not an option or does not solve the problem; we
find that everyone simply following the rules does not
consider the cumulative effects of the collective activ-
ities; and we find that air, water, land, and consequently
biodiversity are inseparably linked. Ultimately, we find
that we need a new model.
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First we must consider several key issues:

Recognize and manage the overall cumulative effects
of development at various geographical levels and
across all environmental mediums (air, land, water,
and biodiversity);

Guide the making of development decisions within
clearly defined expected outcomes;

Explicitly recognize the inseparable nature of the
environmental mediums; and

Manage sustainable resources and environmental
outcomes as a single system through legislative
framework(s).

Natural resource development remains central in this
new model (Figure 2), but accomplished within the par-
ameters of acceptable environmental outcomes related
not only to individual projects but also the cumula-
tive effects of development. The expectation remains
that development of the natural resources themselves
is undertaken primarily by private interests within a
free-market economy. Certain economic and social
outcomes are tied directly to development based on
the social benefits derived from these activities.

Natural
Resource
Development

Figure 2. Alberta’s new natural resources management model.

Government has a significant role within this core (that
is, policy frameworks, regulation, taxation, royalties,
and mineral/surface rights disposition), but the major
function is that of assurance of the public interest. The
system is held together by the legislative frameworks
that enable the systems to set targets and monitor and
hold participants, both individually and collectively,
accountable and become the mechanism or manage-
ment instruments for defining and achieving acceptable



developmental targets. Planning within this context,
therefore, involves understanding the dynamics of the
core activity—natural resource development—and then
defining the strategic challenges related to the environ-
mental parameters and managing to the desired and
agreed upon outcomes.

THE SUITE OF STRATEGIES

The Government of Alberta is developing a suite of
integrated strategies to focus on growth pressures related
to natural resources and the environment. They are
components of a broader commitment to consider the
resource and environmental sustainability challenges
of today, tomorrow, and the future.

The strategies are created at several scales and focus
points to consider fundamental components of en-
vironmental or natural resource management from
strategic visioning to on-the-ground operations. When
complete, the strategies will be robust enough to respond
to changing trends and issues over time.

How Do Things Fit Together?

We need to look at the many interconnections between
these strategies (Figure 3). Alberta is currently devel-
oping or reviewing several broad, overarching strategies
that will give policy direction to managing its land and
natural resources into the future. It is also developing
operational policies/programs (which apply province-
wide but are more specific in their direction). Finally,
Alberta is looking at developing and amending legisla-
tion to support this environment and natural resource
management regulatory framework to enable sustainable
development by considering the cumulative effects of
development on land, air, water, and biodiversity.

Land-Use Framework
Water for Life Strategy

Climate Change Plan
- BLUEPRINT

Biodiversity Strategy
Wetlands Policy
LENS Cumulative Effects

Integrated Land Management
Upstream Oil and Gas Integration

Land and Resource Use Activities

Figure 3. Linkages between Alberta’s environment and
natural resources management strategies.

TOOLS
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The Land-Use Framework will provide an approach
to better manage public and private lands and natural
resources to meet Alberta’s long-term economic, social,
and environmental goals. It will provide the overarching
government direction and guidance to help balance the
various demands on our land and natural resources.

The strategy focuses on Alberta’s long-term water qual-
ity and water quantity challenges.

The Climate Change Plan will help focus on Alberta’s
responsibility for reducing greenhouse gases.

The strategy will provide the context and guidance for
biodiversity conservation in Alberta as a component of
the implementation of the Land-Use Framework.

The policy will help focus on the loss of wetlands in
Alberta as a component of the implementation of the
Water for Life Strategy.

A new cumulative effects management framework will
help focus on the regional cumulative effects on the
environment from development based on established
environmental objectives. A pilot project is currently
underway north of Edmonton.

The program is focused on reducing the footprint of
industrial, commercial, and recreational use of public
land while ensuring an appropriate level of access to
develop resources.

The project is developing an integrated policy frame-
work and delivery system that will provide a consistent
approach to managing upstream oil and gas development
activities, with clear and consistent information and ex-
pectations for government, industry, and the public.



INTRODUCTION

In the mid-1990s, the British Columbia government
put in place a system of multiparty land-use plan-
ning for 23 large regions throughout the province.
The process is referred to as Land and Resource
Management Planning (LRMP). In this article, I will
discuss two of the LRMP areas that form part of
coastal British Columbia, the Central Coast and the
North Coast.

The Central Coast LRMP area—also known as the
Great Bear Rainforest—covers 4.6 million ha and the
North Coast LRMP area, 1.0 million ha, along the
mainland coast. Together they include the largest
areas of undeveloped coastal temperate rainforest
in the world (Ecotrust, Pacific GIS, and Conserva-
tion International 1995; MacKinnon 2003). Lower
elevations here are characterized by near continuous
coniferous forests featuring western redcedar (Thuja
plicata) and western hemlock (Tsuga heterophylla),
along with amabilis fir (Abies amabilis), Sitka spruce
(Picea sitchensis), and Douglas-fir (Pseudotsuga men-
ziesii) in the south. Outer coast ecosystems are often
bogs or bog forests, with shore pine (Pinus contorta
var. contorta) and yellow-cedar (Chamaecyparis noot-
katensis). Subalpine areas feature more mountain
hemlock (Tsuga mertensiana) and yellow-cedar,
and alpine areas occur above 1200 m in the south
and 800 m in the north. These forests are home
to some of the world’s most viable populations of
grizzly (brown) bears, wolves, five species of salmon,
and more. As well as attracting much international
attention, the Central and North Coast areas are
greatly valued by the environmental community,
by forest companies, and especially by the people
who live there.
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Ecosystem-based Management

in the Central and North Coast Areas

of British Columbia

Andy MacKinnon Research Ecologist, Coast Region
British Columbia Ministry of Forests and Range, Victoria, BC

First Nations, industry, environmental groups, local
governments, and other stakeholders collaborated
during the LRMP process to establish a planning table
for each area. The provincial government used the
planning table reports as position papers in nego-
tiations with many First Nations in the Central and
North Coast areas. These government-to-government
(First Nations to provincial) negotiations resulted in
the land-use plans in place there today." The plans
set aside 28% of the land base as protected areas.
Over the rest of the land base, the mandate is to
practice “ecosystem-based management.”

LAYING THE GROUNDWORK

Part of the process of planning for the Central and
North Coast LRMP areas was the establishment of the
Coast Information Team, a non-government panel of
experts in social, economic, and biological research.
This team prepared materials in support of the plan-
ning process, including the report Ecosystem-based
Management Planning Handbook.* It provides the basis
for ecosystem-based management in the Central and
North Coast areas.

The handbook defines ecosystem-based management
as “an adaptive approach to managing human activities
that seeks to ensure the coexistence of healthy, fully
functioning ecosystems and human communities.
The intent is to maintain those spatial and temporal

"Documentation on the coast land-use decision implementa-
tion can be found at www.ilmbwww.gov.bc.ca/lup/lrmp/
coast/central_north_coast/index.html.

2 A copy of this report can be found at htep://ilmbwww.govbc.ca/
citbc.



characteristics of ecosystems such that component species
and ecological processes can be sustained, and human
well-being supported and improved.” Ecosystem-based
management is based on the following principles:

Maintenance of ecological integrity.

Respect for the rights, title, and interests of Aborig-
inal peoples.

Promotion of human well-being.

Sustainability of cultures, communities, and econ-
omies within the context of healthy ecosystems.

Application of the precautionary principle.
Collaboration in planning and management.

Fair distribution of land-use and resource benefits.

These principles drive two goals and their associated
objectives:

Goals Objectives
Maintain the Maintain ecosystem functions and
ecological processes (for example, streamflow,
integrity of water quality, soil productivity, natural
terrestrial, disturbance rates and patterns) across
marine, and scales and through the long term.
freshwtater Maintain the natural diversity of
ccosystems species, genes, and habitat elements
across scales and over time.
Protect and where necessary restore
underrepresented, endangered, or
degraded ecosystems.
Achieve high - Recognize and accommodate
levels of Aboriginal rights, title, and interests
human well- in the land and its resources.
being Achieve the health, wealth, and edu-

cational status required for a high-
quality and secure life for Aboriginal
and non-Aboriginal peoples.

Build stable, resilient, well-serviced,
and peaceful communities in coastal
British Columbia.

Create a strong, diverse economy
and mix of businesses in communities
and across the region.

Create a strong and diverse mix of
non-profit and voluntary organizations
and a vibrant set of traditional, cultural,
and non-market activities within
communities and across the region.

Ensure a fair distribution of benefits,
costs, and risks to Aboriginal and
non-Aboriginal peoples across all
parts of coastal British Columbia
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IMPLEMENTING ECOSYSTEM-BASED
MANAGEMENT

Many more biologists than social scientists and econo-
mists were involved in the development of the eco-
system-based management approach for the North and
Central Coast LRMP areas (Figure 1). As a result, the
Ecosystem-based Management Planning Handbook is
primarily directed towards the first goal: maintaining
the ecological integrity of the areas. Little guidance
on how to achieve high levels of human well-being
(the second goal) is presented. I will therefore confine
the rest of this article to a discussion of the first goal.
However, I and others agree that successful implemen-
tation of an ecosystem-based management approach
depends on meeting both goals and that it is unlikely
that the first goal can be achieved without meeting
the second one.

The key to meeting the first goal for ecosystem-based
management is planning. For the LRMP areas, planning
takes place at multiple scales and through collaborative
efforts:

Scale Land base (ha) Example of
collaborative eXort
Regional 10 million + Regional agreements
and policies
Territory/ 500 000 - Strategic land-use
sub-regional 5 million plans
Landscape 30 000-100 000 Landscape reserves
Watershed 1 000-50 000 Resource-use and
development plans
Site <250 Business and project

plans

Much of the planning is associated with risk manage-
ment. For ecological integrity, it is assumed that the
further systems are from a “natural” (that is, unmanaged)
state, the greater the risk to ecological integrity. Devia-
tions from the range of natural variability (RONV) are
classed into risk classes: for example, a less than 30%
deviation is low risk and a greater than 70% deviation
is high risk. These figures (30% and 70%) were chosen
because some research has shown that habitat supply
thresholds around 30% and 70% (see Dykstra 2004).
I will use a very wet hypermaritime variant of coastal
temperate rainforest (CWHvh2) to show how these
figures and risk classes might be applied. Data gathered
for the LRMP areas suggest an undisturbed landscape
in this variant would have 85-93% old-growth forest
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(more than 250 years old). “Low risk” is then defined =[60-65%]) and “high risk” as a landscape having less
as a landscape having more than 70% of the naturally than 30% of the naturally occurring old-growth forest
occurring old-growth forest (that is, 70% x [85-93%] (that is 30% x [85-93%] = [26-28%]).

Mining /Tourism Areas Existing Parks and Protected Areas
Resource Development Area
- New Protecred Areas (Ecosystem-based Management)

1:650000

o 20 40 80 l
e —
Kilometres CALIMIERA,

British Columbia

North Coast LRMP
Prince George

SR Sy

entral Coast LRMP

Figure 1. Central and North Coast Land and Resource Management and Planning (LRMP) areas, British Columbia.
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Risk classes vary across the planning area. Overall, the
planning area has to be managed with the objective of
keeping the risk to ecological integrity low—in the above
example, the CWHvh2 over millions of hectares would
have to be at least 60-65% old-growth forest. But at
landscape and watershed levels, level of risk could vary.
For instance, some watersheds might be managed for
moderate risk, and even a few for high risk, but none
for less than the high risk threshold for old-growth
forest (26-28%).

Management of the Central and North Coast LRMP
areas to maintain ecological integrity includes the
following:

Protect old-growth forests. A certain percentage
of naturally occurring old-growth forest must be
maintained in each landscape and watershed unit;
see example above.

Maintain forest structure at the stand level. A min-
imum 15% of each area logged must be retained as
individual trees or clumps of trees.

Protect threatened and endangered species and eco-
systems. Red-listed ecosystems (ecosystems desig-
nated most threatened in British Columbia according
to categories described by NatureServe) and 50% of
blue-listed ecosystems (the second most threatened
class) must be retained.?

Protect wetlands. Various wetland classes are specified
for protection. For example, managers must main-
tain greater than 90% of the natural riparian forest
next to estuaries and greater than 50% of the natural
riparian forest next to fens and forested swamps. There
is also the Coast Information Tear’s 2004 Hydroriparian
Planning Guide,* to aid in implementing ecosystem-
based management.

Apply adaptive management. A fairly standard
approach to practising adaptive management is

® More on British Columbia’s red and blue lists of endangered
species and ecosystems can be found at http://www.env.gov.
bc.ca/atrisk/red-blue.htm.

“ A copy of this report can be found at http://www.citbc.org/
ebmhydrhtml.
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specified. This recognizes that many of the assump-
tions underlying application of ecosystem-based
management—on social, economic, and ecological
grounds—are “best guesses” and require active test-
ing and/or local calibration.

CONCLUDING REMARKS

The land-use plan for Haida Gwaii (Queen Charlotte
Islands), off British Columbia’s north coast, is just be-
ing developed, but will likely specify application of
ecosystem-based management as well. I expect that
ecosystem-based management will have a slightly dif-
ferent definition for Haida Gwaii: many of the same
principles, but a different suite of practices. This seems
appropriate for application in different ecosystems and
in different social and economic circumstances.

Implementation of ecosystem-based management
in British Columbia’s central and north coast has just
begun. I believe the most important challenge facing
land managers here is not on the biological front, but
on the social and economic one; that is, they need bet-
ter ways of achieving high levels of human well-being
(Goal 2). Even if that challenge is met, recommended
approaches to simultaneously achieving the two goals—
ecosystem integrity and human well-being—are only
best guesses today. A program of adaptive management
accompanying the implementation of ecosystem-based
management is critical to the success of the process.
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INTRODUCTION

In this paper, we outline how the Stand Level Adapt-
ive Management (SLAM) Mixedwood Project, an
initiative of forest sector partners from industry,
government, and non-profit organizations, provides
a working model for the ecosystem approach to
forest management in Ontario.

ECcOSYSTEM APPROACH TO MANAGEMENT

The Convention on Biological Diversity and its Sub-
sidiary Body on Scientific, Technical and Technological
Advice (SBSTTA) have endorsed the use of an ecosystem
approach for managing natural resources and main-
taining biodiversity on the landscape (CBD 1995). The
core of the Convention’s definition (CBD 2000) states
that an ecosystem approach

“is a strategy for the integrated management of land,
water and living resources that promotes conserva-
tion and sustainable use in an equitable way”;

“is based on the application of appropriate scien-
tific methodologies focused on levels of biological
organization, which encompass the essential struc-
ture, processes, functions and interactions among
organisms and their environment”;

“requires adaptive management to deal with the
complex and dynamic nature of ecosystems and the
absence of complete knowledge or understanding
of their functioning”; and

“does not preclude other management and conserva-
tion approaches...but could, rather, integrate all these
approaches and other methodologies to deal with
complex situations.”
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Stand Level Adaptive Management (SLAM)

Mixedwood Project
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In many ways, an ecosystem approach as described in
the Convention is similar to the ecological sustainabil-
ity approach that is prescribed in Ontario for natural
resource management.

CONTEXT FOR FOREST MANAGEMENT
IN ONTARIO

The Ontario Ministry of Natural Resources (OMNR) is
responsible for the sustainable management of the prov-
ince’s vast and diverse range of natural resources.

Ontario has over 70.4 million ha of forested landscape
of which about 24 million are classified as productive
forests and managed for a full range of benefits. The
Crown owns about 90% of the forested landscape and
thus directs the management activities it allows on
these lands (OMNR 2007).

As well, the province has over 3200 plant, 160 fish,
80 amphibian and reptile, 400 bird, and 85 mammal
species. Most of these plants and animals live in or use
the forests for food (OMNR 2007).

The OMNR has led the development of legislation,
strategic documents, and policy directives to support
the management of these resources. The key piece of
legislation affecting forest management is the Crown Forest
Sustainability Act (CFSA 1994), which states that

“Large, healthy, diverse and productive Crown for-
ests and their associated ecological processes and
biological diversity should be conserved.”

“The long term health and vigour of Crown forests
should be provided for by using forest practices that,



within the limits of silvicultural requirements, emu-
late natural disturbances and landscape patterns while
minimizing adverse effects on plant life, animal life,
water, soil, air and social and economic values, in-
cluding recreational values and heritage values”

OMNR’s most-recent strategic directions are con-
tained in Our Sustainable Future (OMNR 2005). It
describes OMNR’s vision—“a healthy environment
that is naturally diverse and supports a high quality
of life for the people of Ontario through sustainable
development”—and mission— “to manage our natural
resources in an ecologically sustainable way to ensure
that they are available for the enjoyment and use of
future generations.”

Finally OMNRSs policies, including the Policy Framework

for Sustainable Forests (OMNR 1995), clearly identify
that forest management must maintain ecological pro-
cesses, biological diversity, and representative forested
lands within a framework of ecological sustainability.
The result is that any forest management activity rec-
ommended for use on Crown forests in Ontario must
be ecologically appropriate and contribute to specific
management objectives.

BOREAL MIXEDWOODS IN ONTARIO—
AN OVERVIEW

Ontario has chosen to define boreal mixedwoods
(BMW) in terms of the site and stand conditions they
grow in (MacDonald 1995):

A BMW site is a fertile upland site in the boreal for-
est region that favors productive mixtures of spruce,
balsam fir, aspen, and white birch.

A BMW stand is a forested stand on a BMW site
where no single species exceeds 80% of the stand’s
basal area.

BMW stands are highly diverse ecosystems containing
mixtures of tree species that offer diversity to the for-
est’s vertical and horizontal structure. They have high
biomass productivity potential and offer habitat di-
versity, pest resistance, and visual appeal (MacDonald
1995).

In the past, however, these stands were seldom man-
aged to maintain a mixedwood composition. Deliberate
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management for mixedwoods is a recent development
in Ontario as well as in other provinces. Although 77%
of the productive and non-productive forest in northern
Ontario can support mixedwoods (BMW sites) and 46%
of the land-base is currently in a mixedwood condition
(BMW stands) (Towill et al. 2004), few of these stands
were managed based on mixedwood objectives. They
are mixedwoods more by accident than by design.

Ontario’s first silvicultural guide for boreal mixedwoods
(OMNR 2003) identified many gaps in the knowledge
of mixedwood ecology and management. Given the
need to maintain healthy and productive mixedwoods
on the landscape, reducing these gaps in a timely man-
ner is critical.

VALUE OF ADAPTIVE MANAGEMENT IN FORESTS

The adaptive approach to forest management originated
in the 1970s and 1980s (Holling 1978; Walters 1986).
Adaptive management is a process of designed learning,
not one of trial and error. It uses appropriate scales for
the questions being addressed, as well as operationally
based equipment, operators, and scheduling to imple-
ment treatments. By keeping scale and implementation
in line with normal operational practices, results from
adaptive management studies can be quickly incorpor-
ated into daily operations.

Passive adaptive management— testing one policy or
practice at a time via a “best practices” approach—is
common in resource management; it is the form of
adaptive management endorsed in Ontarios Forest Man-
agement Planning Manual (OMNR 2004). In forestry,
active adaptive management—testing multiple policies
or practices simultaneously—is rare.

STAND LEVEL ADAPTIVE MANAGEMENT
(SLAM) MIXEDWOOD PROJECT

Project Origins

Interest in the use of adaptive forest management and
discussions on the development and implementation
of an operational-scale adaptive management project
addressing forestry issues began in the mid-1990s.
OMNR conducted a feasibility study (MacDonald et al.
1997) and held a conference on the potential of adaptive
management approaches (MacDonald et al. 1999).



In 2000, forest managers expressed interest in the use
of alternative management approaches for mixedwood
stands. Representatives of government, industry, and
non-profit organizations came together to plan and
implement the Stand Level Adaptive Management,
or SLAM, Mixedwood Project. A workshop was con-
ducted for project partners and external experts to
define the most limiting management uncertainties,
formulate potential management scenarios (treatment
packages), propose indicators for assessing treatment
responses, and define partner roles and responsibilities
(MacDonald et al. 2003).

Project Objectives

The primary objective of the SLAM project is to assess
a series of alternative management approaches to re-
generate productive and balanced mixtures of conifers
and hardwood trees on BMW sites in northern Ontario
while maintaining the ecological integrity of the site.

The study treatment packages were developed by
researchers and forest managers to compare

blended mixtures of tree species with mosaics of
alternating hardwood and conifer strips;

the use of partial cutting with tending to enhance
conifer performance in mixedwood stands;

the relative costs of treatment packages; and

ecological indicators (vegetation richness, diversity
and succession, microclimate, soil and water proper-
ties, and invertebrate populations) across treatment
packages.

SLAM is also set up to allow examination of a number
of ecological parameters that can be used to produce a
reliable indicator of ecological sustainability on man-
aged BMW sites.

Project Partners

SLAM’s project partners are as follows: Abitibi Consoli-
dated Company of Canada (Iroquois Falls); Domtar Inc.
(Timmins); the Forest Engineering Research Institute of
Canada, or FERIC; Lake Abitibi Model Forest; the Can-
adian Forest Service, Great Lakes Forestry Centre (Sault
Ste Marie); and the Mixedwood Silviculture Program
at the Ontario Forest Research Institute (MacDonald
et al. 2003).The roles of partnering organizations are
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outlined in Table 1. Of special note is the role of the
Lake Abitibi Model Forest, which provides the link to
regional stakeholders; this tie to local groups is critical
in the development of the project and will be key as

transfer activities increase.

Table 1. Stand Level Adaptive Management Mixedwood
Project partners and their roles.

Project partner

Ontario Forest
Research Institute

Canadian Forest
Service, Great Lakes
Forestry Centre

Abitibi Consolidated
and Domtar?

Forest Engineering

Main role

Provide science support (silviculture,
succession, soils, water).

Lead external funding submissions.

Contributes to silvicultural guide
revisions.

Provide science support
(biodiversity).

Conduct harvesting and forest
renewal.

Ensure necessary management
plan adjustments are made.

Do cost comparisons of

Research Institute treatments.

of Canada

Lake Abitibi Model Transfer results to clients and public.
Forest

Link to regional stakeholders (First
Nations, resource users, schools,
recreational groups).

*Participation of forest companies with different markets and
management objectives (desirable species mixes) broadens
applicability of results.

Indicators of Treatment Responses

Central to the SLAM project objective is ensuring that
the range of forest values is maintained. Monitoring and
assessment go beyond tree performance to include a
range of ecological parameters as well as an economic
comparison. Indicators being monitored and assessed
include the following:

Vegetation—species richness and evenness indices,
and successional patterns.

Soil/water nutrients—above- and belowground ele-
mental pools, litter inputs and decomposition, and
nutrient cycling and leaching.

Microclimate—temperature, relative humidity, photo-
synthetically active radiation, wind speed and direc-
tion, soil moisture, and temperature.



Invertebrate diversity—numbers and location of
ground and flying beetles and ground spiders. (Note:
Invertebrates are being monitored because they are
considered an appropriate indicator of ecosystem
health and resilience.)

Regeneration performance—density, stocking, and
growth of all regenerating tree species (both natural
and planted).

Residual stand structure—species, diameter distri-
bution, and quality.

Relative cost—time trials, accepted yield tables, and
operation costs.

Project Challenges

As with any large long-term project, many challenges
have emerged since the inception of SLAM. At the broadest
scale, project barriers were outlined by MacDonald and
Rice (2004). Some critical ones are outlined in Table 2
along with challenges to overcoming them.

Progress

Progress on the SLAM project has been steady. To date
the following activities have been accomplished:

All operational treatments (harvest, renewal, tend-
ing, etc.) are complete.

Monitoring of ecological and silvicultural responses
to treatments being tested is underway.

A report on the establishment of the project has
been published (MacDonald et al. 2003).

An economic comparison among treatment packages
has been published (Meek and Cormier 2004).

A journal paper on the adaptive management process
has been published (MacDonald and Rice 2004).

A series of on-site tours for resource managers have
occurred and more are planned.

The next milestones will be reached in 2007 when the
fifth year of data collection is completed at the Abitibi
study site and in 2008 when fifth-year results are col-
lected at the Domtar site.

Ties to the Malawi Principles

During the second meeting of the Conference of Parties
to the Convention on Biological Diversity (CBD) in
1995, delegates endorsed an ecosystem approach as the
CBD’s primary framework for action. At a workshop
held in 1998, 12 principles and five operational guide-
lines were developed to support this approach. These
principles and guidelines are known as the Malawi

Table 2. Critical barriers identified for the Stand Level Adaptive Management Mixedwood Project and challenges to overcoming

these barriers in the first five years of the project.

Barrier Challenges

Team building and maintenance

Complexity of team (government, industry, non-government organizations).

Agreement on common project objectives from partners with widely differing

mandates.

Changes in partners’ personnel that resulted in the need for additional education and
training on the value of the adaptive management approach.

Field implementation

Complexity (uncertainties) of using a company’s normal operational equipment and

schedules to implement the project.

Operational realities (road locations, treatment timing, equipment limitations, etc.) that
required partners to be more Kexible and adopt consensus-building methods.

Changing priorities

Changes in resource sector and societal priorities since project initiation that required

efforts by the partners to maintain the focus and relevance of the project.

Funding commitment®

Dil culty of implementing and funding long-term research projects.

Ongoing search for funding needed to complete monitoring step.

aThe project has received external funding from the Ontario Living Legacy Trust (2002—-04) and the Enhanced Forest Productivity Science

Program of the Ontario Forestry Futures Trust (2005-08)



Principles (FAO 2001, CBD 1999) and are discussed
in Hendrickson (this publication).

Many of the principles and guidelines outlined in the
Malawi Principles have guided the development of the
SLAM project. Some became embedded in Ontarios
legislation and policies, while others were incorporated
in the approach used by the SLAM project. The main
ones are as follows:

Recognizing that mixedwood forests are part of the
range of forest types and ages to be maintained across
the landscape and that in all management practices
biodiversity needs to be conserved (embedded in
provincial legislation, such as the Crown Forest Sus-
tainability Act, and policy).

Developing forest management plans at the man-
agement unit level where a local citizen’s committee
is part of the planning process (embedded in the
planning process).

Relying on a broad project team (non-government
organizations, or NGOs, government, and industry)
to develop sustainable management approaches. One
project partner (Lake Abitibi Model Forest) specif-
ically provided a link to local forest stakeholders
during project development.

Monitoring a range of plants, animals, and ecological
processes to ensure treatments are silviculturally,
ecologically, and economically sustainable.

Working within an active adaptive management frame-
work of continuous improvement and learning that

includes an access <> design <> implement <>
monitor <> assess <> adjust cycle; and

ties into adjustments in policy and operational
practices.

Working at a spatial scale appropriate for the ques-
tions being addressed.

Recognizing the need for ongoing training and educa-
tion about approaches and recommended treatments
with resource managers and operators.

SUMMARY

The SLAM project was established to reduce uncertainty
in the management of boreal mixedwoods in northern
Ontario. A diverse project team was assembled including
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representatives from government, the forest industry,
and NGOs, including the Lake Abitibi Model Forest,
which has links with a range of local stakeholders.

The project was designed to examine the ecological,
economic, and silvicultural effects of treatment pack-
ages being tested in an active adaptive management
framework. Through provincial legislation, strategic
directions, and policy directives, the adaptive man-
agement approach, and the intent to examine a range
of plants, animals, and ecological processes, SLAM
adheres closely to the principles and guidelines for an
ecosystem approach to management outlined by the
Convention on Biological Diversity (CBD 2000).
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INTRODUCTION

New Brunswick has been applying a systems approach
to natural resources management planning on its
Crown forest lands for over 20 years. This approach
has evolved considerably from the rather timber-
centric forest management plans of the early and mid-
1980s through to today’s Crown land-use review process
and forest management plans that deal explicitly
with a broad range of timber and non-timber values.

The province’s approach continues to evolve (adapt-
ive management), particularly in the area of public
input to forest level goals and objectives (GNB 2004).
Currently, the strategies used to achieve goals and
objectives remain the domain of government and
industry foresters, biologists, and policy makers.

NEew BRUNSWICK'S FORESTS

New Brunswick has a landmass of 7.3 million ha of
which about 85% is forested, 2% is inland waters, 5%
is wetland, 4% is urban or developed, and 4% is agri-
cultural. The majority of New Brunswick falls in the
Acadian Forest Region of Canada with some Great
Lakes-St. Lawrence and Boreal in the northwest corner
of the province. As such, there is a diversity of tree and
wildlife species. The province’s ecological land classifi-
cation identifies 7 distinct ecoregions, 35 ecodistricts,
and 154 ecosections based on climate, geomorphology,
geology, and landform and glacial deposits (Figure 1).
There are 13 larger watersheds (24 000-2.9 million ha)
and 141 sub-watersheds (214 000-776 000 ha).

Forest Uses

The dominant commercial use of the forest is the pro-
vision of wood for the pulp and paper and sawmill

New Brunswick’s Systems Approach
to Natural Resources Management Planning

Steve Gordon Manager, Habitat Program, Fish and Wildlife Branch

New Brunswick Department of Natural Resources, Fredericton, NB
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industry. Maple sugar production, Christmas tree pro-
duction, trapping of furbearers, guiding of hunters and
fishers, and harvesting of non-traditional forest products
(for example, ground hemlock) are other commercial
uses. The harvest of forest biomass for energy produc-
tion is on the horizon. Other commercial uses of forest
lands include mineral exploration and mining, gravel
pits and quarries, and blueberry production.

Forest lands are also used by citizens and visitors for a
variety of recreational pursuits including hunting and
fishing, hiking, camping, boating, berry picking, and
wildlife viewing. Approximately 1% of the province’s
land area is located in provincial and national parks.

Forest Ownership

Fifty-one percent of the forest land is provincial Crown
land (public land), 29% is private land, 18% is industrial
freehold, and 2% is federal land (Figure 2 and NBDNR
2008). The scope of this paper refers to implementation
of a systems approach on Crown forest lands only.

LEGISLATION AND POLICIES

It would be extremely difficult to implement a systems
approach to natural resources management without
supporting policies, principles, and regulations. The
key factors that provide the context and set the stage for
using a systems approach on New Brunswick Crown
land are discussed below.

The 3.2 million ha of Crown forest land are administered
by the New Brunswick Department of Natural Resources
(NBDNR) under the Crown Lands and Forests Act (GNB
1982). In addition to the administration of Crown lands



and forests, NBDNR is responsible for the regulation and
management of fish and wildlife resources, mineral ex-
ploration and mining, and among other responsibilities
is the lead agency for biodiversity conservation. The
broad mandate of the NBDNR enhances the opportun-
ity for cross-sectoral communications, planning, and
the integrated management of the forest.

The Crown Lands and Forests Act (section 3(1)) gives the
minister responsibility for the development, protection,
and integrated management of the resources of Crown
lands, including

a) access to and travel on Crown lands,
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b) harvesting and renewal of timber resources on
Crown lands,

¢) habitat for the maintenance of fish and wildlife
populations,

d) forest recreation on Crown lands,
e) rehabilitation of Crown lands, and

f) other matters that may be assigned under this act
or the regulations.

NBDNR sets management goals, objectives, and stan-
dards for Crown land and evaluates Crown Timber
Licensee (Licensee) performance (NBDNR 2005a).
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Figure 1. Ecoregion and ecodistrict boundaries of New Brunswick.

64



New Brunswick’s Systems Approach to Natural Resources Management Planning

Industrial freehold
Federal lands

Provincial parks

Crown land 2007

Figure 2. Landownership in New Brunswick.

The act divides the Crown forest into 10 Crown Timber
Licenses (Licenses) that are managed by Licensees under
the terms and conditions of 25-year Forest Management
Agreements. A management plan must be developed
every five years (for each License). The plan outlines
the objectives for which Crown land resources will be
used by the Licensee and the manner in which the Licensee
will manage the lands over the 25-year period. Licen-
sees periodically report on their forest management
activities and the renewal of Forest Management Agree-
ments is based on an evaluation of five-year plans against
NBDNR objectives and standards (NBDNR 2005a).

FOREST MANAGEMENT PLANS

Today’s forest management plans deal explicitly with
multiple values related to the concept of ecosystem-
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based management: wood supply, forest diversity,
wildlife habitat, water quality and aquatic habitat, and
forest aesthetics.

The values, goals, objectives, standards, and respon-
sibilities for forest management plans are published
every five years; the most recent was in 2005 for the
2007 forest management plans: The New Brunswick
Public Forest—Qur shared future (NBDNR 2005a) and
Objectives and Standards for the New Brunswick Crown
Forest for the 2007-2012 Period (NBDNR 2005b). The
values and goals for which there are explicit strategies
and objectives incorporated into forest management
planning on Crown land include

wood supply

forest diversity



wildlife habitat
water quality and aquatic habitat and

aesthetics and recreation.

Though forest management plans are prepared and
implemented by License, objectives for forest diversity
and wildlife habitat are defined at the scale of ecodis-
trict and ecoregion. The License is the planning unit
for wood supply.

Aquatic habitat and water quality values are dealt with
through standard watercourse buffer rules (NBDNR
2004). Watersheds that supply municipal drinking water
are designated under law and have a more restrictive
set of land-use and watercourse protection standards
(NBENV 2007).

Day-to-day operational policies and standards ranging
from road building and natural regeneration standards
to deer-wintering area management are described in
the Forest Management Manual for New Brunswick
Crown Land (NBDNR 2004). NBDNR develops these
standards cooperatively with Licensees.

BALANCING Uses oF CROWN LANDS

Essential to the systems approach is integrating the
demands and effects on the forest of other forest uses.
These non-forestry uses contribute to the multiple-use
aspects of forest management and can pose significant
challenges to sustaining forest values. The allocation of
Crown forest lands for non-forestry purposes in New
Brunswick, such as parks, wind energy, mining, and
campsite leases, occurs outside the forest management
planning process, as part of a land-use review process.
The process provides the opportunity for responsible
NBDNR programs to identify impacts to other values
and uses (that is, species at risk, wildlife habitat, wood
supply, recreation, biodiversity). Land-use decisions,
including the acquisition and disposal of Crown lands,
are made in the context of NBDNR’s mandate, goals,
and policies, and those of the provincial government
as a whole.

Those uses of the forest of most concern to the concept
of ecosystem-based management are ones that change
the forest (for example, mine sites). Less than 0.5% of
Crown land (approximately 11 000 ha) is currently al-
located to mine sites, pits, and quarries (R. Shaw and M.
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O’Donnell, NBDNR, Fredericton, NB, personal com-
munication). Other allocated lands include 4500 km
of hiking, snowmobiling, and ATV trails and 15 000 ha
of campsite, maple sugary, and blueberry leases, the
total area representing approximately 0.5% of Crown
land (NBDNR 2008).

In New Brunswick, these other forest land uses affect
less than 1% of Crown land and though some have
a detrimental effect on wood supply, forest diversity,
wildlife habitat, or aesthetics at the site level, they do
not pose a significant challenge to sustaining forest
values on Crown land.

The goals and objectives and the strategies to deliver
them are described briefly. These are implemented
through the forest management plans for each License.
The plans forecast wood supply, forest diversity, and
wildlife habitat values for 80 years; spatially identify
timber harvest blocks for 25 years; identify two large
patch size wildlife habitats for 35 years; and identify
deer-wintering areas, old-forest vegetation communities,
watercourse and wetland buffer zones, and protected
natural areas for 80 years. Figure 3 shows the spatial
layout of forest identified to meet forest diversity and
wildlife habitat objectives in the 2007 forest manage-
ment plans for Crown land.

Wood Supply

The goal for the 2007 forest management plans is to
maintain the softwood annual allowable cut (AAC) at
2002 levels. There is no stated goal related to hardwood.

The provincial spruce, fir, and jack pine AAC will be
maintained at the levels established in 2002. Work is
being undertaken to develop a comprehensive set of
softwood and hardwood wood supply objectives for
the 2012 forest management plans.

The strategy has been to maximize the sustainable non-
declining flow of softwood fiber from each License
while achieving all other non-timber objectives and
thresholds. The sustainable supply of hardwood is maxi-
mized after the softwood AAC is established. Both are
supported by a program of planting, pre-commercial
thinning, and stand tending.

Even-aged silviculture systems dominate conifer forest
management and clearcutting is the dominant harvest
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Figure 3. Spatial layout of forest identified to meet forest diversity and wildlife habitat objectives in the 2007 forest management

plans for New Brunswick Crown land.

prescription. The deciduous forest is managed using a more
even mix of uneven-aged and even-aged silviculture systems
and partial harvesting is a more common prescription.

Forest Diversity

The goal is to maintain the natural diversity and eco-
logical characteristics of the Acadian forest. There are
two objectives: 1) New Brunswick has identified ap-
proximately 150 000 ha of Crown forest land as fine-filter
and coarse-filter protected natural areas; 2) minimum
thresholds (hectares) exist for the abundance of 12
broad forest types to be maintained in an old-forest
condition by License and ecoregion. The thresholds are
equal to 12% of the total area (all development stages)
in each forest type.
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The strategy for maintaining forest diversity uses two
tactics: 1) protected areas directed at unique sites (stand
level) and representative areas (ecoregion representa-
tion), and 2) old-forest representation by broad forest
type where compatible timber harvesting is permit-
ted. Implementing the objective by ecoregion helps
to ensure some level of forest type variability across
the landscape.

Wildlife Habitat

The goal is to provide the habitat necessary to support
populations of native wildlife at desired levels across a
natural range of a species on Crown lands. There are two
objectives. The first is to determine minimum thresh-
olds (hectares) are defined for six old-forest wildlife



habitats by License and ecoregion to focus on the needs
of 45 bird and mammal species. The other objective
is to establish and manage 900 deer-wintering areas
totaling 260 000 ha of forest to provide winter habitat
to support enough white-tailed deer for hunting.

The strategy has been to focus on wildlife requiring old
forest because its abundance is being reduced signifi-
cantly through timber harvesting for wood products
(Figure 4 and NBDNR 1995). Habitats are defined in
terms of stand structure, patch size, and interpatch
distances (NBDNR 2005¢).
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L4 OSFH Supply (ha)

60000 [~

40000 [~

20000 |~

0
1992 1997 2002 2007 2012 2017 2022 2027

== No objective Objectives

Figure 4. Supply of old spruce—fir habitat (OSFH) with and
without the implementation of habitat objectives from the
1992 forest management plans for License 4; OSFH patch

size is @ 375 ha and the threshold on License 4 is 26 500 ha.

Habitat thresholds are at levels considered sufficient
to maintain healthy (viable) populations of associated
wildlife across the ecodistricts and ecoregions of Crown
land in which they traditionally occur. Five hundred
breeding pairs have been used to define the minimum
viable population size for individual species.

Forest management plans ensure thresholds are met
or exceeded for the 80-year planning time frame. The
two old-forest wildlife habitats with large patch size
requirements (375 ha) are mapped for the first 35 years
of the management plan. Timber harvesting is permit-
ted in all habitats following specific standards.

Water Quality and Aquatic Habitat

The goal is to protect water quality and maintain aquatic
habitat for associated fish and wildlife species. There are
no quantified objectives or thresholds related to this goal.
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Buffer zones ranging from 30 to 60 m wide are main-
tained adjacent to watercourses and wetlands. Timber
harvesting (partial harvests) is permitted in buffer zones
following specific standards.

Aesthetics

The goal is to maintain the aesthetic appeal of the forest
for users of high-use recreational waters and highways
traversing Crown lands. There are no quantified ob-
jectives or thresholds related to this goal.

Buffer zones ranging from 30 to 90 m wide are main-
tained adjacent to high-use recreational waters and 30-m
buffers are maintained adjacent to highways crossing
Crown lands. Timber harvesting (partial harvests) is
permitted following specific standards.

GAPS AND CHALLENGES

Institutions

Institutionally, it would be beneficial to formalize the
framework for land-use planning within NBDNR and
include outside agencies with overlapping mandates.
For example, as the federal authority for the Migratory
Birds Convention Act, the Canadian Wildlife Service has
an overlapping mandate to conserve healthy popula-
tions of migratory birds. A formal framework would
improve communication between sectors and set ex-
pectations for inclusion and contributions. It would
also facilitate proactive rather than reactive planning
regarding non-forestry uses of Crown land, such as
parks or mining leases.

Once government agencies step beyond the comfort of
Crown land, they run into the challenges of influencing
private land use and management. Formalized land-use
planning structures that incorporate ecological-based
planning units and identify how various land users
interface would be beneficial. Because approximately
50% of the province is privately owned, a systems ap-
proach that includes private lands is desirable to achieve
biodiversity and sustainable use goals.

Science and Monitoring

Good applied science has never been needed more
than in the science-based decision-making world we
work in today. Though New Brunswick is still 85%



forested, all but 4% of the forest is available to be har-
vested in some manner. Therefore, it is important to
have research (ideally local) that answers questions
related to the forest structures (stand and forest level)
needed to maintain forest diversity and other values.
This is true for other biomes as well.

Once a management program is in place, the human
and monetary resources that conceptualized it and got
it successfully underway are often caught up in sup-
porting its day-to-day implementation. The rigorous
monitoring and assessment needed to inform adaptive
management are often left lacking, whereas they should
be part of the plan from the beginning.

KEY LESSONS

Clear Mandate Essential

A clearly stated mandate and vision provides the ne-
cessary top-down direction for those at the program
level to do their job. In New Brunswick, we have relied
on the statement in the Crown Lands and Forests Act
pertaining to habitat for the maintenance of fish and
wildlife populations to provide the legal backbone for
putting in place forest diversity and wildlife habitat
objectives and strategies. Policy makers of the late
1970s and 1980s showed great insight by including
this statement in the act. Without it, managing for
forest diversity and wildlife habitat would be a “good
thing” but not a legally based requirement.

Once the mandate is defined, all that is needed is the
supporting programs with clear areas of responsibil-
ity working together. At NBDNR, there is a strong
working relationship between the programs in Fish
and Wildlife and Forest Management branches and
the Licensees.

QuantiXed Objectives and Thresholds Crucial

Critical to the approach used in New Brunswick is
the establishment of quantified thresholds and forest
structure definitions related to forest diversity and habi-
tat values. They allow forest managers to know what
forest stands provide what and how much is needed.
A quantitative analysis also provides the opportunity
for researchers to test the validity of relationships and
assumptions.
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To understand the danger of not quantifying your
needs, you only have to look to the wood supply side
of the equation. Though it would seem all is well when
you have a goal to maximize wood supply, it does not
guarantee wood supply will not decrease from one man-
agement plan to the next (Figure 5). This has spurred
the wood industry and government to develop wood
supply thresholds for the 2012 Crown forest manage-
ment plans.

7 —

6 —

AAC millions m3/yr

1982 1987 1992 1997 2002 2007

B swAAC [ ] HWAAC [ Total AAC

Figure 5. Sustainable annual allowable cut levels for softwood
(SW AAC) and hardwood (HW AAC) from New Brunswick
Crown forest based on management plans from 1982 to
2007. (Note 2007 AAC values do not include mitigation
and accelerated harvest volumes.)

The inclusion of spatial objectives for 170 000 ha of older
conifer forest for wildlife along with deer-wintering areas
and watercourse buffer zones occurred in 1992. These
were largely responsible for the decrease in softwood
AAC between 1987 and 1992.

Objectives for five additional old-forest wildlife habi-
tats, eight old-forest vegetation communities, protected
natural areas, and wetland buffers followed in later
plans. These negatively affected wood supply as well,
approximately 5% between 1997 and 2007. Changes
to forest growth and yield relationships and harvest
treatment eligibilities from one management plan to the
next also contribute to changes in sustainable AAC.

Never Too Soon to Act

A lesson learned is the importance of dealing with
concerns when they first materialize. Although it is
desirable to have science identify an issue and then work
toward its resolution, this is rarely the case. Problems



must usually be dealt with long before definitive sci-
ence is available. Waiting only reduces options and
ultimately increases the costs of solutions.
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INTRODUCTION

Development of a systematic approach to ecosystem-
based integrated resource management has been
ongoing in Nova Scotia since the early 1990s, sup-
ported by the National Forest Strategy (CCFM
1992) and the Canadian Biodiversity Strategy (En-
vironment Canada 1995). The planning system has
evolved over this period with the development of
ecological planning tools, forest modeling capabil-
ity, policy guidance, and regulations. Many of the
components are well established, some are in use at
draft stages, while others are still concepts requiring
further development.

Nova Scotia has a land area of 5.3 million ha of
which 28% is provincially owned (NSDNR 1999a).
The Department of Natural Resources (DNR) has
broad responsibilities for a wide range of Crown
resources, including timber and forests, wildlife,
wildlife reserves, endangered species, fire and pest
protection, provincial parks, beaches, and mineral
resources. The province is 80% forested, and forestry
activities dominate most of the land base (NSDNR
1999a). As a result, many planning tools and systems
have a strong forestry focus. Integrated resource man-
agement planning promotes synergy between the
management of multiple values and encourages the
modification of forestry practices for use as efficient
tools to meet other management objectives (for
example, conservation, habitat). This has increased
management options, reduced conflict, and lessened
the mitigation required to sustain sensitive values.

The following describes Nova Scotia’s progress in
implementing ecosystem-based management. A hier-
archical ecological planning framework is provided

Implementing Ecosystem-based

Integrated Resource Management
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in Nova Scotia
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by Nova Scotia’s ecological land classification (Neily
et.al. 2003). The province’s forest ecosystem classifi-
cation guidebooks provide the stand level extension
for management prescriptions (Keys et. al. 2003).
A forest modeling system capable of tracking mul-
tiple values at various spatial and temporal scales
was developed to support planning, and the assess-
ment of forest management strategies. The overall
planning system relies on a hierarchical integrated
resource management approach that consists of
strategic, tactical, and operational levels (NSDNR
2003). Resource planning is governed by a range of
acts, regulations, and policies.

The Department of Natural Resources recently began
developing new strategies for forests, minerals, parks,
and biodiversity (NSDNR 2007b) with extensive
public consultation led by a Voluntary Planning
Project Committee (NSDNR 2007a). The process
will culminate in 2010 with new strategies that will
affect the planning system currently conceived and
described in this paper.

EcosYSTEM CLASSIFICATION FRAMEWORK

The ecological framework consists of several classi-
fications and interpretations:

The ecological land classification (ELC) for Nova
Scotia was designed to support a broad range of
ecosystem management planning issues and scales
(Table 1) (Neily et al. 2003). It has five nested hier-
archical levels each defined by a set of enduring
features that increase in number and precision from
the continental scale to the local scale.



Natural disturbance regime and potential climax
forest interpretations were developed to provide
knowledge of pre-European conditions and processes
(Neily et al. 2007). These interpretations are attached
to the ecosection level of the ELC, making them easily
mapped, readily adaptable to new information, and
explicitly linked to enduring ecological features. They
will inform planning at both landscape and stand scales
respecting forest composition, age structure, patch size,
successional development, and harvesting systems.

A forest ecosystem classification (FEC) provides
site level descriptions of ecotypes, vegetation types,
and soil types (Keys et. al. 2003). Three interim
guidebooks have been produced that provide fairly
complete coverage of the province. The full system,
with guidebooks for each ecoregion, is scheduled
for completion in 2010. The FEC system is the stand
level extension of the ELC and will be incorporated
into operational prescriptions affecting vegetation
development and soil conservation.

Table 1. Management applications for the ecological land
classification for Nova Scotia.

EcoUnit Management application

Ecozone The province is entirely contained within the
Acadian forest ecozone, a continental unit used
for developing and coordinating strategic policies

at regional, national, and international levels.

Ecoregion  Nine provincial climatic regions support
distinctive vegetation communities and physio-
graphic patterns. Ecoregions will be used to roll
up landscape plans produced for ecodistricts
into “master” landscapes to address coarse-
scale issues related to habitat conditions, timber

Kow, etc.

Ecodistrict ~ Thirty-nine ecodistricts are characterized by
distinctive patterns of vegetation, landform,
and ecological processes. These provide the

landscape units used for tactical planning.

Ecosection  Consistent physical conditions support repeating
vegetation communities and successional
responses. The pattern of repetition across
ecodistricts imparts character and shapes land-
scape processes. Ecosections provide the funda-
mental unit for describing landscape structure
and analyzing functions. This level of classifi-
cation includes natural disturbance regime

and potential climax forest interpretations, as
well as non-forest communities.

Ecosite Ecosites have not yet been mapped and are
expected to be similar to the ecotypes described
in the forest ecosystem classification guidebooks.
These units will support operational planning

and fine-scale conservation.
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A hierarchical vegetation classification is evolving
to integrate existing forest and non-forest classifica-
tions and inventories. It will include vegetation types,
successional stage and pathways interpretations, nat-
ural disturbance processes, growth projections, and
ecosystem associations.

INTEGRATED RESOURCE MANAGEMENT
PLANNING SYSTEM

An integrated resource management (IRM) process
was developed to coordinate planning among resource
sectors to optimize multiple benefits and minimize
conflicts (NSDNR 2003). This consists of a strategic,
tactical, and operational planning system led by De-
partment of Natural Resources IRM teams composed
of professional and technical experts from minerals,
forests, recreation, wildlife, and parks.

Strategic

Public and stakeholder consultations were completed in
2002 to identify issues and inventory values on Crown
land. Over 1500 submissions were received and results were
compiled to produce two planning products designed
to inform tactical and operational planning:

1. Spatial classification of all Crown land to identify
primary values and areas with overlapping and po-
tentially conflicting values (NSDNR 2003)

C1 General Resource Use (507 000 ha, source IRM
data 2007).

C2 Multiple and Adaptive Resource Use consisting of
specific resource value categories (671 000 ha)

C3 Protected and Limited Use (303 000 ha). Most
is administered by the Department of Environ-
ment and Labour under the Wilderness Areas
Program

2. A statement of 24 provincial objectives, with associated
strategies and indicators, representing management
priorities for seven sectors: water, land, multiresource,
conservation and recreation, minerals and energy,
wildlife, and forestry.

Tactical

Development of long-range management frame-
works involves a two-step process that begins with



an ecological landscape analysis (Stewart and Neily
2006) and is followed by landscape design. Planning
is assisted by the Crown Lands Forest Model decision-
support system and the ecological emphasis classifica-
tion zoning system.

Multidisciplinary teams from the Department of Natural
Resources conduct an ecological landscape analysis for
the entire land base in each of the province’s 39 forested
ecodistricts (Stewart and Neily 2006). These analyses
provide a foundation for ecosystem-based planning on
Crown land and will be made publicly available as a
resource for private land planners seeking a common
ecological framework. The analysis closely follows
the procedures outlined by Diaz and Apostol (1992)
with modifications to fit the Nova Scotia condition
as follows:

X elandscape as an ecological system: landscape
structure in terms of matrix, patch, and corridor
ecosystems is defined, and the relationship of land-
scape flows and functions to the ecological structure
is explored.

Connectivity and fragmentation: the nature of con-
nectivity within the landscape is characterized.

Special features: rare, uncommon, and threatened
species; sites, habitats, and other sublandscape scale
features are identified.

Ecological representation: the distribution of eco-
logical units (ELC) and communities within reserve
systems is quantified.

Road ecology: a road index tool is used to quan-
tify and map the relative ecological influence of
the transportation network, and identify potential
intersections with ecological systems.

Landscape composition: the landbase classifica-
tion from the forest model is used to summarize
the current distribution of vegetation communities,
age classes, and successional stages.

Ecological emphasis classification: the current dis-
tribution of ecological emphasis classes is mapped
using geographic information system (GIS) inven-
tory and previous treatment records. An ecological
emphasis index is summarized at various ecological
levels to quantify relative land-use intensity.
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Landscape design provides a best fit of preferred eco-
system management direction that will need to inte-
grate ecology, forest management, mineral, park, and
biodiversity objectives to achieve a balance of social,
economic, and environmental values within ecodistricts
and ecoregions. Opportunities and constraints are high-
lighted and options for action defined. Landscape design
products include spatial representation of current and
future land uses along with management directives and
activity schedules. A broad range of stakeholder inter-
ests are intimately involved in this process. Currently,
the landscape design procedures are being developed
while the landscape analysis proceeds.

The Crown Lands Forest Model provides decision sup-
port for landscape-level ecosystem-based planning,
and facilitates the design of the forest management
component of IRM (that is, preservation/harvest sys-
tems/silviculture investment). The models structure is
based on the representation of values and objectives in
the form of quantitative indicators. These indicators
are an expression of forest condition in spatial and
temporal context. The modeling environment allows
teams to evaluate management scenarios in the process
of selecting or recommending preferred management
direction.

Development of the Crown Lands Forest Model is driven
by the scope of IRM values. The process of quantifying
IRM values within the modeling framework has resulted
in:

A provincial Strategic Forest Modeling Values docu-
ment that details a suite of standard values, objectives,
and indicators that are reflective of current resource
management strategies and policies (O’Keefe 2007).
The indicators are quantifiable, predictable, and meas-
urable representations of forest conditions relevant
for modeling multiple values and objectives.

A provincial landbase classification process that
merges and standardizes the representation of all
spatial and attribute databases relevant to IRM values.
This provides a consistent representation of existing
information for decision makers as well as the ini-
tialization necessary for forest projections.

A forest modeling environment developed on the
Remsoft Spatial Planning Systems technology. This



modeling environment is the analytical framework
that allows the forecasting of forest modeling indi-
cators. A key design functionality is the ability to
investigate long-term trends among multiple and
often competing forest values and alternative man-
agement strategies in developing forest management
direction.

The ecological emphasis classification (EEC) is a plan-
ning tool for assessing and assigning classes of land-use
intensity (Stewart and Neily 2006). It was incorporated
into the growth functions of the Crown Lands Forest
Model for evaluating zoning scenarios. An associated
ecological emphasis index provides a numerical indica-
tor and monitoring function. Four ecological empha-
sis classes are defined based on the degree to which
management practices emphasize the conservation of
natural conditions (Table 2). Two of the classes, intensive
and extensive, involve active forest management. The
Code of Forest Practice (NSDNR 2004) will provide
ecosystem-specific interpretations (based on the FEC)
that will specify operational criteria for each ecological
emphasis class. Full implementation of the code will
not occur until the department’s strategy development
process is completed in 2010.

Table 2. Ecological emphasis classification (EEC) and index
definition (Stewart and Neily 2006).

Index

EEC Description weight

Preservation of natural 1
conditions using laws

and policies to restrict
management (for example,
wilderness, parks, conservation
easement, Old Forest Policy).

Reserve

Extensive 0.75

management

Management of multiple
values using ecosystem-based
techniques that sustain or
restore natural conditions and
processes.

Intensive 0.25

management

Management to optimize
resource production and
site productivity on sites
maintained in a native state
(for example, forested).

Conversion to an unnatural 0
state, or significant degra-

dation of site productivity (for
example, agriculture, urban,

roads, Christmas trees, seed
orchards).

Converted
industrial
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During the ecological landscape analysis, the condition
of all lands is assessed to determine their existing eco-
logical emphasis class reflective of previous use. An eco-
logical emphasis index is then summarized to provide
an overall indicator of current land-use intensity.

During the landscape design phase, the EEC is assigned
to land units as a zoning tool to guide future activities.
Management prescriptions are then governed by the
EEC specific requirements contained within the Code of
Forest Practice. This has broad application for directing
management to meet landscape and local scale objectives
(for example, timber, restoration, connectivity).

Operational

Landscape designs are to be implemented through
short-range plans and prescriptions that represent the
tactical level activity schedules of the different resource
sectors. Plans from the forestry sector integrate multiple
values, are ecosystem based at the ecosection and
ecosite levels, and are subject to review and approval
by IRM teams. They may be developed by tenure or
rights holders assigned management responsibility
for Crown land or resources. Forestry plans will need
to conform to Code of Forest Practice guidelines and
include site descriptions, treatment prescriptions, and
spatial layouts. These procedures are currently being
developed and are awaiting completion of the Code
of Forest Practice. The following represents the most
recent draft:

Pre-treatment assessment using the FEC.

Handbooks to determine ecotype, vegetation type,
and soil type.

Harvesting and silviculture prescriptions incor-
porating FEC specific interpretations and response
projections.

Harvesting and silviculture prescriptions compliant
with the EEC zoning requirements and Code of
Forest Practice guidelines.

Harvesting and silviculture prescriptions consist-
ent with the landscape design objectives for forest
composition, as reflected in the activity schedules
of the Crown Lands Forest Model.



REGULATORY AND PoLICY FRAMEWORK

Nova Scotia’s resource planning system is supported and
guided by a wide array of acts, regulations, and policies.
Some of the more recent developments follow.

The Crown Lands Act, amended in 1989, provides for
the use of Crown lands by governing forest manage-
ment and harvesting, leasing and licensing, integra-
tion of wildlife and recreation in forest management
planning, and administration and management of all
Crown lands (Nova Scotia 1989).

The Forests Act was amended in 1998 to allow for new
regulations supporting the 1997 forest strategy (NSDNR
1997,2007¢). A significant component of the strategy
was the provision of a Code of Forest Practice, which
specifies requirements for management of Crown lands.
The code consists of three parts:

Code Principles provide guidance for strategic plan-
ning in the areas of forest ecosystems, forest prod-
ucts, wildlife habitat, and integrated forest use. These
principles were released in 2004 (NSDNR 2004).

Code Guidelines specify management requirements
for ecosystems, forest products, wildlife, and inte-
grated use. The code guidebooks are scheduled to
be released in draft for public comment in 2008
through the voluntary planning strategy consulta-
tion process.

Technical References developed through research
and practice provide tools and options for manage-
ment applicable to Nova Scotia forest conditions.
This includes a broad suite of existing and developing
management and decision-support tools.

The Environmental Goals and Sustainable Prosperity Act,
2007, recently established several specific initiatives and
objectives affecting management of provincial lands
(Nova Scotia 2007). The IRM process will need to reflect
these objectives:

commit to legally protect 12% of the provincial land
mass by 2015,

develop a policy preventing loss of wetlands by
2009,

adopt a natural resources strategy for forests, mines,
parks, and biodiversity by 2010.

The Interim Old Forest Policy, 1999, established an
objective to identify and protect the best remaining
old forests and old-forest restoration opportunities
on a minimum 8% of Crown land in each of the 39
ecodistricts (NSDNR 1999b). Most of this objective
has now been met.

The Environmental Certification Programs, particularly
the Forest Stewardship Council, the Canadian Standards
Association, and the Sustainable Forestry Initiative, have
a growing influence on forest management direction on
private land, which makes up over 70% of the provincial
land base. Many of the tools and planning processes
developed for Crown IRM support these certification
programs which are encouraging better landscape level
coordination across tenures. Large areas of Nova Scotia
Crown land have already been certified under one or
more of these programs.

SUMMARY

Integrated resource management was introduced in
the early 1990s as a three-tiered strategic, tactical, and
operational planning system. Development of this
ecosystem-based approach is evolving as the required
planning tools and processes are introduced. This has
presented challenges to maintain momentum, integrate
planning tools, and provide training and communica-
tion in the face of change. Yet the policy has encouraged
overall integration of values, better communication
among resource sectors, and improved decision-making
within the NSDNR.

Currently, the ecological framework and many of the
ecosystem planning tools are completed or sufficiently
advanced to be in use. The strategic planning phase was
completed in February 2002 following public consulta-
tion. This produced a spatial land-use classification and
a statement of 24 objectives, strategies, and indicators
to guide integrated planning across seven sectors. IRM
teams currently rely on these products to assess propos-
als and plan operations while the other planning levels
are developed. The tactical level phase was divided into
two stages of landscape level planning. An ecological
landscape analysis of the province’s 39 ecodistricts began
in 2007. This will be followed by a landscape design
and decision stage for which procedures are currently
being finalized. Revision of the operational planning
system will follow. Monitoring procedures for tracking



progress will use elements from the planning system,
including the strategic plan indicators, indexes from
the tactical plan, quantifiable values from the forest
model, and state of the forest reporting.

Continued progress in implementing the full system
relies on policy direction from the Code of Forest Prac-
tice which will undergo public consultation as part of the
resource strategy initiative. Effective resource manage-
ment policies in Nova Scotia require sharing and co-
ordination among the three major ownerships, Crown,
large private, and small private, each of which make up
significant portions of the province. Multistakeholder
involvement and coordinated research and planning are
other critical components. Progress is occurring with
the sharing of ecological tools and classifications and
the growing influence of environmental certification
programs. This was further enhanced by the emergence
of partnership organizations such as the Nova Forest
Alliance (Canadian Model Forest Network and Forest
Communities Program) in central Nova Scotia; Mersey
Tobeatic Research Institute and associated Southwest
Nova Biosphere Reserve Association in western Nova
Scotia; and the Collaborative Environmental Planning
Protection Initiative in eastern Nova Scotia. Many other
community partnerships have also developed and will
play an important role in the future development of
integrated resource management.
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INTRODUCTION

The following three innovations for managing hu-
man activities in marine ecosystems are mandated
in the preamble to Canada’s Oceans Act: application
of an ecosystem approach, the precautionary ap-
proach, and integrated management. Fulfilling these
mandates is incremental rather than precipitous,
and implementation has to balance accommodat-
ing real regional differences in needs and capaci-
ties with ensuring consistency in interpreting and
applying policies and practices. Cooperation from
other government agencies and departments feder-
ally, provincially, and municipally is also required.
Implementation is far from complete, but major
benchmarks have been achieved in both the Science
and the Oceans and Habitats sectors of Fisheries and
Oceans Canada (DFO). The four phases of imple-
mentation are described below.

PHASE 1

Early in the process, DFO recognized the advantages of
having management build around explicit ecosystem
objectives. A working group on ecosystem objectives,
co-chaired by the directors of the Science and the Oceans
and Habitats sectors with membership from every region
and sector, was launched to identify a framework of
ecosystem objectives for implementing an ecosystem
approach. The working group organized a major
national workshop with international and academic
participation in 2001 that produced the following
concrete achievements:

Recognition that ecosystem objectives existed at
several levels of specificity, and that planning had
to work from general conceptual levels down to ex-
plicit operational ones.

A National Ecosystem Approach
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Consensus on a set of overarching conceptual eco-
system objectives, specifically:

To conserve enough components (that is, spe-
cies, populations, etc.) to maintain the natural
resilience of the ecosystem.

To conserve each component of the ecosystem so
that it can play its historic role in the food web.

To conserve the physical and chemical properties
of the ecosystem.

Agreement that to be operational an ecosystem ob-
jective had to be specific enough to give guidance on
a suitable indicator to measure status relative to the
objective, and to specify points of reference for limits
where functional changes could be observed.

Acknowledgment of the need for the engagement
of stakeholders and academic experts through the
entire process of developing and implementing an
ecosystem approach and integrated management.

The workshop also focused on the ecosystem approach
component of the preamble to the Oceans Act, and
unfortunately gave comparatively little attention to the
integrated management component. This has resulted
in lingering differences of view across the country re-
garding a separate industry sector interpretation of
how to implement an ecosystem approach, compared
to implementation of integrated management of human
activities in the sea within an ecosystem context.

PHASE 2

Following the 2001 workshop and while building on
a funding initiative referred to as the Oceans Action
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Figure 1. The five Large Ocean Management Areas used by the Department of Fisheries and Oceans.

Plan (OAP), the Ecosystem Objectives Working Group
developed a plan to advance Canada’s implementation
of the ecosystem approach and integrated manage-
ment. The DFO Management Committee approved
the plan in 2003.

A key initiative of the OAP was the identification of
five Large Ocean Management Areas (LOMAs) (Figure
1). These LOMAs, covering Canada’s three coasts and
oceans, differed in ecological characteristics, the extent
and time series of science information available, and
the nature of governance and management decision-
making. However, all were of a geographic scale and
degree of ecological and socioeconomic homogeneity
that made each unit suitable for assessing progress to-
ward ecosystem objectives and integrated management
planning.

The OAP outlined a sequence of activities for setting
conservation, social, and economic objectives for each
LOMA to complete by spring 2007. The interdependen-
cies of these activities are illustrated in Figure 2.
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Each LOMA had to produce an ecosystem overview and
an ecosystem assessment with an ecological component
covering physical, chemical, and biological informa-
tion; an anthropogenic component covering social,
economic, and cultural activities; and a component
covering the nature of the governance processes in the
LOMA. The Science sector had the lead in preparing
the ecosystem overviews and ecosystem assessments
with significant engagement by the Oceans and Habi-
tats sector. The latter led the preparation of the social,
economic, cultural, and governance components of
the documents.

The ecosystem overview was initially conceived as a
comprehensive but descriptive summary of all available
information on the LOMA. The ecosystem assessment
was to be the integrative component of the documenta-
tion, highlighting the important physical and chemical
factors driving the biological dynamics, the important
species interactions, and the key ways that human activ-
ities served as pressures in the ecological processes and
structural features. Reflecting differences in regional
capacities, the five LOMAs undertook preparation of
the ecosystem overviews and assessments in different
ways. In some cases, the entire tasks (or at least all but
the final stages) were contracted out. In some cases,
specific positions within DFO (in the Science and
Oceans and Habitats sectors) were created to prepare
the documents, pulling together information from ex-
perts throughout the department, regional academic
centers, environmental non-governmental organiza-
tions, and industry. In some cases, Science and Oceans
and Habitats management sectors’ coordinators were
appointed but preparation of the ecosystem overview
and ecosystem assessment sections were intended to be
collaborative activities, with active engagement from
experts throughout the department.

Efforts to complete encyclopaedic overviews were
quickly abandoned as a waste of time and effort, re-
placed by living metadata guides to finding information
of various types, and descriptions of how extensive the
specific information was. Despite the fact that input
from experts not directly assigned to the project was
weaker than hoped for, all of the Ecosystem Overview
and Assessment Reports (EOAR) were completed by
their deadlines. The reports were subjected to an ap-
propriate form of peer review, taking into account the
relative balances of experiential knowledge, original
analysis and modeling, and summary and synthesis of
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previously published material. In all cases, the socio-
economic components of the EOARs lagged behind
the ecological components, and in most cases were
substantially less complete and less quantitative.

PHASE X

Plans for unpacking the operational ecosystem objectives
for each LOMA were developed as the EOARs were
being prepared. Although substantial dialogue was
required to get all five LOMAs working groups to
understand and agree on the relations between the
conservation and the social and economic objectives, a
national model was developed based on the following
specifications:

Conservation objectives are determined by the struc-
tural and functional characteristics of the ecosystem.
They are intended to ensure that the consequences
of the human activities being managed do not cause
serious or irreversible harm to ecosystem structure
and function.

Conservation objectives provide the basis for speci-
fying points of reference for limits (limit reference
points) where functional changes in the ecosystem
could be observed.

Because they are based on the ecosystem proper-
ties of each LOMA, the best science information
(including experiential knowledge) available, and a
rigorous peer review process, the Science sector has
the lead in determining what conservation objectives
are needed for each LOMA.

Social and economic objectives are determined by
the aspirations of the residents of the LOMA, and
the policies of the governments. They are intended
to specify the nature of the benefits society expects
from the LOMA and may reflect social, economic,
subsistence, cultural, and aesthetic values.

Social and economic objectives are the source of
target reference points for the indicators associated
with the specific objectives.

Social and economic objectives are set by a consulta-
tive process among all levels of government, indus-
tries, communities, and stakeholder groups. They
are set by a process of negotiation and compromise,
facilitated by the Oceans and Habitats sector.



As the processes for setting all of the ecosystem ob-
jectives progressed, it became clear that although the
Oceans and Habitats sector leads in facilitating estab-
lishment of social and economic objectives, the Science
sector had two central roles in informing the dialogue
leading to their selection. The first was to provide ad-
vice on the state of the ecosystem needed to achieve
the social and economic objective. The participants in
the process of negotiation and compromise leading to
the final social and economic objectives might choose
to adjust their expectations and goals based on that
advice, rather than pay the transition cost of rebuild-
ing the ecosystem components to a state necessary
to provide all their aspirational goals. A second and
more critical role for Science was to ensure that when
considered together, the suite of social and economic
objectives could be achievable without violating the
conservation objectives. Consequently, the conservation
objectives had to be set before the dialogue on social
and economic objectives had progressed too far. These

conservation objectives served as boundary conditions
constraining the consultation and negotiation to allow
consideration of only social and economic objectives
whose achievement (individually and collectively) did
not violate the conservation objectives.

The work in Phase 1 indicated that the three overarching
conceptual ecosystem objectives could be unpacked into
hundreds, possibly thousands, of very specific conservation
objectives. Such lengthy lists of conservation objectives
would exceed the capacity of the science community
to monitor and evaluate progress, and the capacity of
managers to focus on them in management plans and
policies. Hence there was a need to make the list short
and practical. At the same time, however, these conserva-
tion objectives are meant to provide the foundation for
protection of ecosystem structure and function. Thus
the list needs to be adequate to provide a high level
of confidence to the assessment of whether or not the
ecosystem structure and function are conserved.

Criteria for identifying areas as ecologically or biologically significant (CSAS 2004)

There are three main dimensions along which specific
areas can be evaluated regarding their ecological and
biological significance. Interpretation of specific cases
on these three dimensions should take account of two
additional dimensions on which specific areas can be
evaluated.

The main dimensions are continua of

a. Uniqueness— Areas ranked according to characteristics
thatare unique, rare, distinct, and for which alternatives
do not exist elsewhere. Unigueness may be considered
in regional, national,and global context, with increased
importance at each scale.

b. Aggregation—Ranked from areas where

i. most individuals of a species are aggregated for some
part of the year; OR

ii. most individuals use the area for some important
function in their life history; OR

iii. some structural feature or ecological process occurs
with exceptionally high density to areas where

- individuals of a species are widespread and even
areas of comparatively high density do not contain
a substantial portion of the total population; OR

- individuals may congregate to perform a life-
history function, but the area in which they perform
the function varies substantially over time; OR
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« structural property or ecological process occurs
in many alternative areas.

c. Fitness consequences—Ranked from areas where
the life-history activity(ies) undertaken make a major
contribution to the fitness of the population or species
present to areas where the life-history activity(ies)
undertaken make only marginal contributions to fitness.
(Thisdimension generally applies to functional properties
of areas, and in most cases and/or survival of a species.
However, “fitness consequences” is considered to be a
more inclusive term, to include cases that may inKuence
survival or reproduction indirectly as well as directly.)

The two additional dimensions to be considered when
evaluating sites on the three major dimensions are

a. Resilience—from areas where the habitat structures or
species are highly sensitive, easily perturbed, and slow
to recover to areas where the habitat structures or
species are robust, resistant to perturbation, or readily
return to the pre-perturbation state. (This dimension
more readily applies to structural properties of
habitats and ecological communities but can apply to
functional properties of species as well.)

b. Naturalness—from areas that are pristine and charac-
terized by native species to areas that are highly
perturbed by anthropogenic activities and/or with
high abundances of introduced or cultured species.



The planning process identified four types of
conservation objectives to be derived from the EOARSs.
These conservation objectives were associated with:

ecologically or biologically significant areas

areas that had been degraded to the point where the
ecosystem was already at risk of suffering serious
or irreversible harm

ecologically or biologically significant species and
community properties

species whose populations had been depleted to
the point where productivity was at risk of having
suffered serious or irreversible harm, and recovery
was a priority

These objectives consider the places or species most
crucial to ecosystem structure and function and the
places and species that already are in poor condition,
regardless of the origin of the condition.

To ensure consistency in the standards for setting
conservation objectives across LOMAs, the planning

process recognized that explicit criteria were needed
for extracting each class of candidate conservation
objectives from the information in the EOARs. Na-
tional workshops produced a list of specific criteria for
Ecologically or Biologically Significant Areas (EBSAs)
(see first box) and gave guidance on their application
(CSAS2004) for Ecologically or Biologically Significant
Species/Community Properties (EBSSCPs) (see second
box and CSAS 2006).

The list of candidate criteria conservation objectives for
degraded places included any areas for which a need
for rehabilitation had been identified by any level of
government through any legally based process. Criteria
for species included depleted species (stocks assessed
by DFO to be at unacceptable risk of being below a
biomass limit reference point) and any species assessed
as threatened or endangered by COSEWIC. Applying
these criteria or standards provide each LOMA with
four lists of candidate conservation objectives. The four
lists, developed with consistency in ecological reasoning
and common standards of risk aversion, were combined
into a short list of conservation objectives, practical

Criteria for identifying species or community properties as ecologically significant (CSAS 2006)

The best approach for identifying ecologically significant
species on the basis of their trophic roles is to assess the
interaction strengths of all the species in the food web.
However, for almost all aquatic food webs, we cannot
directly identify the species with large interaction
strengths. Therefore the best science practice for trophic
relationships is to focus on key trophic roles. These include

- Forage species;
« Highly influential predators;
« Nutrient importing (and exporting) species;

« Primary production and decomposition are also es-
sential to ecosystem structure and function. However,
they may be less useful as criteria for assessing the
ecological significance of species, because they are often
di cult to associate with individual species. They are
often tied to places that meet EBSA criteria, therefore
they often receive enhanced protection through spatial
management approaches.

Assessment of structure-providing species requires assessing
quantity of the species present, quality of the structural
habitat being provided, and the significance of the structural
habitat to the overall ecosystem structure and function.
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Managementadvice is feasible for community properties
above the species level as well, although with current
knowledge few criteria can be made operational for
assessing community properties above the species level
as ecologically significant. Properties proposed for use
now include

. Size-based properties;
- Frequency distribution of abundance and/or biomass
across species.

For some types of species the goal may be to deter explosive
growth rather than depletion. The two examples that were
identified were

+ Invasive species;

- Harmful or toxic species.

Two additional factors, rarity and sensitivity/recoverability,
affect the application of the preceding criteria and may

move a species or community property somewhat higher
in priority ranking.



Criteria for ranking conservation priorities across classes of ecologically or biologically significant areas, degraded
areas, ecologically significant species or community properties, or depleted species

It is unrealistic to expect to rank all individual species and
areas from highest priority to least high priority. However,
there should be an attempt in each LOMA to at least
identify a top tier of conservation priorities.

Assigning conservation priorities to the highest priority
tier would give highest priority to EBSAs that

« have ecological rationales that are similar to rationales
of some species or areas identified as ecologically
significant species, depleted or rare species, or degraded
areas from the same LOMA, and/or

- are significant to several ecological layers, and/or

« meet several EBSA criteria.

for planning and management that also considers the
conservation needs of all the most important places,
species, and community properties (see third box and
CSAS 2007). A flow chart for the whole process is pre-
sented in Figure 2.

PHASE X

A major workshop planned for late 2007 will evaluate
the approaches taken in each LOMA to identify the
best practices for preparing future EOARs and to revise,
as necessary, guidelines for the classes of conservation
objectives. The progress to date includes completion and
peer review of the EOARSs for all five of the LOMAs,
although social, economic, and governance sections
are incomplete in some cases. For all the LOMAS, the
four lists of candidate conservation objectives have been
combined and prioritized according to the guidelines.
Following this workshop, the Science sector will begin
identifying indicators and reference points to make each
conservation objective operational. A departmental
Working Group on Ecosystem Indicators with mem-
bers from all DFO sectors and regions and chaired by
Science has been struck to coordinate this work.

While the Science-led process to identify the conserva-
tion objectives has been underway, Oceans and Habi-
tats management has been setting up the governance
systems in the LOMAs to establish the fora to conduct
the dialogue on social and economic objectives. These
integrated management (IM) tables have not been easy
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Ifsome key species or community properties that regulate
ecosystem function are not adequately covered by the
highest tier priority EBSAs, then add the necessary ESSs
or ESCPs to the tier of highest conservation priorities.

Depleted species should also be in the top tier of conser-
vation priorities where there is an assessed risk of extinction,
or the species is below a conservation reference point,
and either

« theirnumbers have been greatly reduced from previous
levels or

« they are uncommon species overall and are not very
widespread.

to establish, because DFO can only facilitate the setting
of social and economic objectives. All steps involve
meeting with other federal departments with man-
agement responsibilities for some sectors that use the
sea, with provinces and Aboriginal groups, other sea-
associated communities, industries, and stakeholder
groups. Although the detailed structures of the IM tables
are not yet fully defined for any LOMA, the availability
of conservation objectives will allow these aspects of
the IM process to move forward.

Overall, much remains to be done before DFO and
Canada enjoy the full benefits of integrated manage-
ment within an ecosystem approach, as envisioned in
the preamble to the Oceans Act. The path that led us to
where we are today has not been completely smooth
and it included surprises, some pleasant, some less
so. Nonetheless, stepping back three years into this
initiative, most of us are very impressed by what did
get accomplished, progressing from the idea to the
currently available products in such a comparatively
short time.

SUMMARY OF LESSONS LEARNED

1. Itis possible to make meaningful progress toward
the science basis for integrated management using
an ecosystem approach.

2. Extensive ecosystem overview reports are time- and
resource-consuming to prepare and are obsolete



almost before they are done. It is much wiser to
invest time preparing living documents that are
basically metadata with electronic pointers to geo-
referenced data sets and publications.

. Scientific generalists are excellent at coordinating
these activities, but engagement of disciplinary experts
in some way is essential to have products that the
science community will support and that will inform
the setting of ecosystem objectives for the practical
development and implementation of management
plans in the real world.

. Progress seems fastest if a relatively small group of
people are empowered to keep things moving, but
only if it is understood that they are continually
drawing on the knowledge and abilities of a much
larger group of experts who need to be brought
together a few times a year. Trying to do everything
collectively is a very slow way to move forward.

. Experiential knowledge from Aboriginal people,
communities, industry, and special interest groups
can be acquired and combined with “classically scien-
tific” information with substantial benefits for all.

. All experts are busy all the time. The idea that the
tasks of writing and analyses will be done by the best
experts is naive. Most experts are eager to share their
information and results and want to see them used
in (and hopefully strongly influence) the overview
reports, assessments, and objective-setting activities.
However, they want to share their information with
someone else who will do the writing and prepara-
tions for these reports. They will not have the time
to do the work themselves.

. Collective workshop and peer review meetings peri-
odically are essential, and if conducted correctly can
be dynamic and excite substantial interest among
a wide range of experts to contribute information
and results.

. The development of guidelines and criteria for the
process is essential for keeping work coordinated,
sound, and consistent and is useful for engaging
scientists.
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9. Many of the participants in the working group meet-
ings need education about objectives and about
limit, target, and precautionary reference points.
Even slightly different subdisciplines of science have
very different ideas and tools, and managers and
policy makers have different ideas as well. These
differences are a serious impediment to communica-
tion (and progress) until they have been discussed.
Convergence of views is possible, but there must be
time spent getting to the convergence.

10. Prioritizing conservation objectives is difficult, par-
ticularly among numerous disciplinary experts,
whether other stakeholders are present or not. A
healthy presence of ecological generalists is very
valuable at this step.

11. Many industry stakeholders get very uncomfort-
able with the notion of challenging conservation
objectives. Many non-governmental organization
stakeholders get very excited about the notion of
challenging conservation objectives. Meetings in-
cluding both perspectives can be successful, but
only if the dialogue stays focused on the ecological
information and identifying the needs of the eco-
system.
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INTRODUCTION

Canada’s forests, covering an area equivalent to more
than five times the size of Finland and Sweden combined,
represent 10% of the world’s forests. These dynamic
ecosystems provide critical regulating services for cli-
mate, air, and water and support a natural resources
industry contributing 13% to the country’s gross do-
mestic product (NRCan 2005) and to the well-being
of a vast number of Canadians. The challenging task
of managing forests to maintain sustainable flows of
these ecosystem services has been the focus of on-going
discussion over the past few decades. In May 2007, it
was also the theme of a Science-Policy Dialogue orga-
nized by Natural Resources Canada and Environment
Canada. This paper provides an overview of the ex-
tent and status of ecosystem-based management in
Canada’s forests based on the papers presented at this
workshop or prepared for this publication by experts
and practitioners of ecosystem-based management.

In his welcoming remarks, Jim Farrell, Assistant
Deputy Minister, Canadian Forest Service, Natural
Resources Canada (NRCan), described how NRCan’s
vision for integrated decision-making included align-
ing the country’s assets, its people (their knowledge,
skills, and ideas), its natural resources (air, water,
biodiversity, and natural spaces), and its structure
(physical and governance systems) to improve the
overall quality of life for Canadians. To realize this
vision, NRCan is striving to break institutional bar-
riers by forming new partnerships and facilitating
cooperative actions. He congratulated the organizers
of the workshop for thinking outside the box and
taking the first steps toward integrative actions by
initiating a dialogue on ecosystem-based manage-
ment between two sectors that will be interacting

Conclusions

Brenda McAfee Acting Director, Forest Science Division

Canadian Forest Service, Natural Resources Canada, Ottawa, ON

Christian Malouin Forest Biological Resources Analyst, Forest Science Division

Canadian Forest Service, Natural Resources Canada, Ottawa, ON

87

more closely in future as Canada develops strategies
for adapting to changing environmental conditions
and mitigating cumulative impacts on forests.

The Directors General from both federal depart-
ments emphasized that Canada and the world faced
new and multifaceted challenges, such as climate
change and loss of biodiversity, and that meeting
these challenges required an integrated approach to
the management of ecosystems coordinated across
jurisdictional boundaries and spatial scales. Dan
Wicklum described how Environment Canada was
gradually incorporating an ecosystem approach into
all of its activities in response to the growing con-
cerns of Canadians about environmental issues. He
stressed the need for governments to find innovative
ways to conceptualize and manage issues over longer
and broader time and spatial scales and to work
collaboratively with multiple partners. Geoff Munro
(NRCan) reminded participants that managing com-
plex systems (for example, working landscapes) for
multiple values was a balancing act that the forest
sector has been improving over the past two decades.
The Canadian Council of Forest Ministers’ Criteria
and Indicators of Sustainable Forest Management,
its framework for integrating social, ecological, and
economic aspects, was designed to evolve with new
knowledge and changing social values.

CONCEPTUAL THINKING

Successful implementation of systems approaches to man-
agement is based on the recognition that human beings
are an intrinsic part of ecosystems. An understanding
of the structure and dynamics of these systems is also



required. In the “Conceptual Thinking” section of this
publication, several authors describe how policy responses
to changing values toward threats to the biophysical envi-
ronment have resulted in the development of holistic
frameworks incorporating the concept of ecosystem-
based management, both internationally and in Canada.
Hendrickson describes the shift to ecosystem-based ap-
proaches for sustainable development of fisheries, agri-
culture, forests, and tourism that occurred in Canada
over the past 30 years. Conservation and sustainable use
of biodiversity have been common drivers for this shift
in all these sectors. The decision by the Convention on
Biological Diversity (CBD) to make the ecosystem ap-
proach its primary framework for action stimulated research
and conceptual thinking on systems planning and manage-
ment. In his article, Hendrickson points out that rather
than “over-conceptualizing” the approach, what is now
needed is to focus on lessons learned from case studies
to extend implementation. The Biodiversity Outcomes
Framework, adopted by the Canadian Councils of Re-
source Ministers in 2006, provides an opportunity for
sectors to develop their biodiversity objectives as a contri-
bution toward a national ecosystem-based approach for
implementation of the Canadian Biodiversity Strategy.

Harris identifies the urgent need for science, at broad
spatial and temporal scales, to increase understanding
of ecosystem structures and processes and the influence
of human-induced actions on them. He describes how
decision-making at multiple scales is restrained by the
lack of readily accessible information on the status and
trends of ecosystems and further identifies a coordin-
ated monitoring network as a capacity gap. His vision
for a national ecosystem approach to environmental
management includes a coordinating mechanism for
science, the creation of enabling institutions and pro-
cesses, and facilitated implementation through effective
programs at multiple scales.

In his paper, Andrews echoes the need for national co-
ordination and describes how the groundwork conducted
by the Canadian Coalition for Integrated Landscape
Management provides a starting point. He suggests that
a center of excellence to address land use and resource
management issues can provide the impetus required to
enhance national implementation and increase synergy
between science and policy issues.

The Species at Risk Act and the Oceans Act both embed
ecosystem-based management, and their implementation
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has enhanced understanding of the concept. The main-
tenance and recovery of healthy populations of species
at risk is a shared federal, provincial, and territorial
responsibility where recovery plans have traditionally
focused on individual species. Providing some examples
of synergy between the Species at Risk Act and the
Oceans Act, Fowler pointed out that a multispecies
or ecosystem approach to species at risk would be a
cost-effective way to recover species and a be model for
integrating management activities from governments,
industries, and non-governmental organizations, across
sectors and jurisdictions.

Rice describes the process that Fisheries and Oceans
Canada used to establish an ecosystem approach for
implementing the Oceans Act. He highlights the need for
scientific rigour, effective science and policy interplay
throughout the process, national level coordination,
and strong regional/provincial/national collaboration
as keys to success.

TooLs FOR DEVELOPING ECOSYSTEM-BASED
APPROACHES

Increased understanding of complex systems, predic-
tion of management effects, and decision-making on
future scenarios have been greatly facilitated by an array
of existing tools. Such tools include schemes for eco-
logical classification, ecological and landscape models
to understand ecosystem dynamics and forecast responses
to management scenarios, visualization programs, or
information systems providing access to baseline data.
Providing baseline data for scientists or synthesized
information for community participation or legislative
decision-making, these tools integrate science and policy
at the management interface. Cutko et al. demonstrate
how NatureServe Vista can be used to evaluate scenarios
for various land uses and to monitor their impact on
management objectives. Although development of eco-
system management tools has focused primarily on
ecological factors such as natural disturbance regimes,
integrated models are now simulating ecological con-
sequences linked to environmental or policy changes.
There is also progress in attempts to establish a common
currency to compare natural resources and environ-
mental services. Patriquin and Adamowicz illustrate
how such models improve understanding of the eco-
nomic consequences of alternative actions in the Foot-
hills Model Forest in Alberta, while Hearn et al.



developed a risk assessment framework to integrate a
suite of ecological and socioeconomic models.

RECENT EFFORTS, EXPERIMENTS, AND
LESSONS LEARNED

Although a well-defined nation-wide approach for
systems-based management may not exist, numerous
discussions at multiple fora have taken place, a wealth
of definitions, principles, criteria, and guidelines exist,
and many case studies have been established from which
lessons can be learned. In recent years, subnational
management authorities have adopted the concept and
are currently active in filling the gaps and extending
implementation across forested landscapes. The high-
lights of some of these case studies follow.

Rice and Man describe implementation of the Ontario
policy framework for ecological and sustainable man-
agement of forest resources at the operational level. The
Stand Level Adaptive Management (SLAM) Mixed-
wood Project respects the vast majority of the relevant
ecosystem approach principles developed by the CBD.
Allowing practitioners to develop sound management
practices adapted to the aspen-dominated mixedwood
ecosystem in northern Ontario, SLAM provides a parti-
cularly interesting operational application of principle 4—
the need to understand and manage the ecosystem in an
economic context. Alternative silvicultural treatments
are tested with duel objectives to regenerate productive
commercial stands and to maintain ecological integ-
rity. The key factors attributed to the success of this
initiative are a well-developed framework for active
adaptive management; support from a broad group
of stakeholders; and the collaboration of Lake Abitibi
Model Forest, a one-stop organization for reaching out
to forest stakeholders and local communities.

In an in-depth review of the application of the eco-
system approach (CBD 2007), the CBD reported that
although current global experience and guidance applies
largely at the local site-specific level (where communities
can participate more directly), the uptake by national,
regional, and local governmental planning processes is
slow. The development of institutions to address both
environmental protection and improvement of human
welfare was recommended as a means to facilitate and
accelerate the implementation process. In his paper,
Seiferling describes how the province of Alberta, facing
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growing and cumulative pressures on its land base, is
responding to the CBD’s recommendation by imple-
menting Sustainable Resource and Environmental Man-
agement (SREM). This approach to management is a
way of thinking and acting, working collaboratively, and
taking joint responsibility for achieving agreed-upon
natural resource and environmental outcomes (Alberta
Government 2006). It also relies on the development
of performance measures, another key issue identi-
fied by the CBD review (CBD 2007). SREM recognizes
that issues related to natural resources, environment,
biodiversity, water quality, and other land uses must
be managed through an integrated set of policies to
minimize cumulative impacts. The strategic systems
approach developed to implement SREM follows
adaptive management principles and relies on shared
information systems. With the Alberta Biodiversity
Monitoring Institute to follow management impacts
on biodiversity, Alberta is making significant progress
toward a province-wide ecosystem approach.

British Columbia, where the forest industry is an impor-
tant contributor to its economy, has also undertaken the
transition toward an ecosystem-based approach to land-
use management by designating Land and Resource
Management Planning areas. MacKinnon discusses
how the concept has been implemented within two of
these areas, the Central and the North Coast Land and
Resource Management Planning areas. In each area, the
planning involves collaboration across multiple scales
and is based on adaptive management. An assessment
of risk associated with management actions appears to
be particular to the province. Acceptable levels of risk
are set according to local conditions and landscapes
(for example, range of natural variability). MacKinnon
emphasized the need for improved integration of socio-
economic and ecological objectives.

With the longest history in forest harvesting in Canada,
some Maritime provinces have also taken significant
steps toward integrated ecosystem-based management.
Stewart and Neily describe how Nova Scotia’s integrated
resources management system relies on a well-developed
ecological land classification, integration of multiple
values through public and stakeholder consultations,
development of landscape analysis tools, and multi-
scale complementary policies extending across pro-
vincial legislation and forest certification schemes. New
Brunswick has taken a similar route with a hierarchical



planning framework for sustainable forest manage-
ment allowing management objectives to be defined at
scales appropriate for ecological processes (for example,
habitat, old-growth) as well as socioeconomic aspects
(for example, wood supply).

In addition to the individual case studies described in
the chapters of this publication, Canadian examples of
management systems incorporating the ecosystem ap-
proach principles (outlined by Hendrickson) or demon-
strating the common elements of holistic approaches
to planning and managing human activities outlined
in the Introduction were identified. These case studies,
illustrating the wealth of experiences across the country,
are compiled in Appendix 2. This compilation, produced
by consultation of governmental Web sites and informa-
tion exchange with key experts, includes the following
information (if available) for each site:

1. name of policy or program framed by principles
of integrated ecosystem-based management of the
area;

2. name of the body or mechanism allowing for science
input in the planning and adaptive management
processes;

3. name of the institutional entity or structure created
to implement the management plan;

4. concise description of the case study, emphasizing
any unique aspects; and

5. authoritative reference(s) available on the internet.

An analysis of the case studies using these criteria
resulted in the following observations:

Integrated ecosystem-based management principles
are entrenched in federal, provincial, and territo-
rial legislation frameworks. These jurisdictions have
taken decisive steps to enforce implementation by
embedding ecosystem-based management principles
into policies for natural resources, wildlife, species
at risk, parks, land use, or First Nations.

Policies and enabling organizations are being cre-
ated to make implementation of ecosystem-based
management possible at appropriate scales. In most
of the case studies, governance is through an es-
tablished responsible organization or institutional
body, having a clear mandate, management authority,
appropriate structure, and sufficient (or access to)
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scientific and technical means. Depending on the
size of the management area, these organizations
are either governmental, operating at arm’s length
from government, or independent. When part of
government departments (typical for provincial or
large management areas), ecosystem values (eco-
logical and socioeconomic) are determined through
consultation with stakeholders, but decisions are
made by the responsible department(s). In addition
to establishing appropriate management structures,
jurisdictions are starting to create linkages between
existing policies to develop a systems-focused policy
framework to replace the “silo” approach where
numerous independent policies covered the same
landscape. Alberta’s Sustainable Resource and En-
vironmental Management policy is a good example
of this trend. Arm’s length organizations, mandated
by legislation to develop and implement manage-
ment plans, may also consult with local stakeholder
groups. Independent organizations typically develop
and implement ecosystem-based management on
private lands or as part of a company’s stewardship
agenda.

Model Forests and Biosphere Reserves were incuba-
tors and in situ laboratories for broader adoption of
ecosystem-based management and continue to play
an important role in advancing the concept. Canada’s
Model Forests and Biosphere Reserves, supported
by extensive networks of local, national, and inter-
national partnerships, have contributed hands-on
experience and increased capacity for implementation
of integrated ecosystem-based management.

Co-management arrangements between First Nations
and provincial or federal governments, framed around
an ecosystem approach, have been incorporated into
settlement of some land claims issues. In several case
studies, the guiding principles of ecosystem-based
management encouraging mutual respect, collabora-
tion to achieve shared outcomes, and incorporation of
indigenous and local knowledge and practices appear
to have facilitated co-management agreements.

Organizations responsible for management have
established or are associated with a clearly mandated
scientific body. In most of the case studies exam-
ined, management authorities rely on a scientific or
technical advisory body to provide science input for
decision-making processes and develop tools to assist
with planning, monitoring, and reporting.



Implementation of ecosystem-based management
has been driven primarily by local processes. Con-
sistent with principle 2 of the ecosystem approach,
which suggests that management should be decentral-
ized to the lowest appropriate level, implementation
of ecosystem-based management has been driven
from the bottom up through community groups or
non-governmental agencies. Increasingly, govern-
ment agencies (often natural resources departments)
are turning to these processes to meet multiple policy
goals. Examples of several innovative provincial ini-
tiatives are included in this publication.

X eabsence of adequate monitoring is an obstacle to
implementation of ecosystem-based management.
Providing feedback on the outcomes of management
decisions on the landscape, monitoring is a key pro-
cess in ecosystem-based management. Monitoring
systems across the country are not harmonized or
well coordinated and, in some cases, are not available
at an appropriate scale to answer management ques-
tions. Integrated monitoring programs, now being
tested, may soon be able to provide examples of best
practices to address this gap.

Certified forests are important components of Canada’s
overall framework for achieving integrated ecosystem-

based management. Although not included as part
of the case studies compiled in Appendix 2, third-
party certification standards for sustainable forest
management (for example, Canadian Standards As-
sociation, Forest Stewardship Council, Sustainable
Forestry Initiative) are important drivers for adop-
tion of ecosystem-based guidelines for planning and
managing land-use activities in forests. More than
90% of the land allotted for operational forestry in
Canada is certified under one or more of these stan-
dards (Canadian Sustainable Forestry Certification
Coalition 2007). Based on adaptive management and
continuous improvement in overall effectiveness at
meeting desired outcomes, certified forest areas are
important management unit level contributions to
implementation of ecosystem-based management
across the landscape.

SUMMARY OF PROGRESS

Responding to the request from the CBD Secretariat
for member Parties to share case studies that demon-
strate the benefits of using the ecosystem approach to
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achieve biodiversity-related global objectives (SCBD
2007), this publication provides a preliminary portrait
of the configurations and extent of implementation of
ecosystem approaches in Canada. Discussions at the
Science-Policy Dialogue in May 2007, and the follow-
up activities, provided input to the 12th meeting of the
CBD’s Subsidiary Body on Scientific, Technical and
Technological Advice (SBSTTA) and will also contrib-
ute to discussions at the 9th Conference of the Parties
in May 2008. In his paper, Hendrickson recalls the
message from SBSTTA 12 that “full application of the
(ecosystem) approach in all of its ecological, social,
economic, cultural, and political dimensions remains
a formidable task, particularly at the larger scale”.

A review of the case studies included in this publication
indicates that Canada has made significant progress in
advancing the ecosystem approach concept in forest
ecosystems. Integrated ecosystem-based approaches
to sustainable development and land and resource
management have gained broad acceptance at multiple
levels of application in Canada. Examples of systems
approaches to managing human activities in forests
occur in all jurisdictions. The forest sector has been a
driving force in the development of ecosystem-based
management and a pioneer in its implementation. Cri-
teria and indicators of sustainable forest management
and certification standards provide ecosystem-based
management frameworks that accommodate multisector
activities. Provincial forest management plans serve as
mechanisms for integrating planning of multiple for-
est uses. Conservation and species at risk are routine
considerations in these plans, while tourism, recrea-
tion, other industrial activities, and environmental
assessment have been integrated to varying degrees.
Model forests with their wide and varied network of
partnerships are epicenters for extending the adoption
of ecosystem-based management. As a result, an in-
creasingly large total forest area in Canada is managed
under ecosystem-based management plans with clear
objectives for respecting the multiple values attached to
the landscape, maintaining sustainable flows of natural
resources, and assessing and managing risk associated
with cumulative impacts.
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DIRECTORS’ GENERAL SCIENCE-POLICY DIALOGUE SERIES

“Sectors across Forested Landscapes: Sustainable Systems
through Integration and Innovation”

NATURAL RESOURCES CANADA, CAMSELL HALL, 580 BOOTH STREET, OTTAWA
MAY 24-25,2007

Workshop Agenda

OBJECTIVES

To share knowledge on best-management practices contributing to the implementation of
the ecosystem approach in Canada’s forests.

To stimulate the integration of best-management practices across sectors and scales.

To develop input for Canada’s position at the 12th meeting of the Subsidiary Body on Scientific,
Technical, and Technological Advice of the Convention on Biological Diversity.

RoAaD MAP

Day 1—May 24, 2007

08:00  Beverages, registration

A. Introduction and Context
08:30  Welcoming Remarks Jim Farrell, ADM, Natural Resources Canada

08:35 Introduction to Science-Policy Dialogue Geoff Munro, Natural Resources Canada,
Dan Wicklum, Environment Canada

08:50 Framing the Workshop
Desired outcomes Brenda McAfee, Natural Resources Canada, Canadian Forest Service

09:00 Agenda Review
Introductions, how we will work together Facilitator

09:10 Open Forum—Q&A
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B. Conceptual Thinking on Ecosystem Approaches

(15-min presentations followed by 5-min Q&A session each)

09:20

09:40

10:00

10:20

10:40

Why the Ecosystem Approach and Why Now Ken Harris, Environment Canada

The Convention on Biological Diversity and the Ecosystem Approach Ole Hendrickson,
Environment Canada

An Ecosystem Approach for Species at Risk Tom ). Fowler, Fisheries and Oceans Canada
Health Break
Discussion : A common understanding for systems approaches in Canada

What are some of the main elements characterizing systems approaches to landscape management in Canada?

How do Canadian approaches compare with the ecosystem approach of the Convention on Biological
Diversity?

C. Key Recent Efforts, Experiments, and Lessons in Developing Ecosystem Approaches

(15-min presentations followed by 5-min Q&A session each)

11:30

11:50

12:30

13:30

14:15

14:35

15:00

15:15

16:25

16:30

Alberta Land-Use Framework Morris Seiferling, ADM, Sustainable Resource
and Environmental Management, Alberta

Lessons from the Great Bear Rainforest Andy MacKinnon,
British Columbia Ministry of Forests and Range

Lunch

Discussion: Implementing systems approaches in Canada
What are the key challenges/barriers (knowledge, decision-making, action) to implementing
the ecosystem approach?

The Stand Level Adaptive Management
Mixedwood Research Project James A. Rice, Ontario Ministry of Natural Resources

NatureServe Vista: A Decision-Support Tool for Forest
and Conservation Planning Andy Cutko, NatureServe

Health Break

Discussion: Implementing systems approaches in Canada (Continued)
Are there additional challenges to add to the list?
What are the key lessons learned from these case studies with respect to knowledge, decision-making,
and integrated action?

Wrap-up Facilitator

End Day 1
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Appendix 1

Day 2—May 25, 2007
08:00 Beverages

08:30  Getting Started
Agenda review
Synthesis of key messages from Day 1 Facilitator

08:45  Discussion
Have we got it right?
Anything to add? Facilitator

D. Solutions and Progress

(15-min presentations followed by 5-min Q&A session each)

09:30 Integrated Risk Analysis Framework Brian J. Hearn, David R. Gray, Joan E. Luther,
Natural Resources Canada, Canadian Forest Service

09:50 Integrative Perspectives on Alternate Landscapes Futures Kathryn Lindsay, Environment Canada

10:10  Modeling Natural Resources Management Policies
in the Foothills Model Forest Mike N. Patriquin, Natural Resources Canada,
Canadian Forest Service

10:30  Health Break

10:45 Discussion: Identifying innovative solutions
What tools or processes could be used to overcome implementation challenges?
Are there current opportunities for testing some of the proposed solutions?

12:00 Lunch

13:00  Options for facilitating the implementation of ecosystem
approaches in Canada Dan Wicklum, Environment Canada
Geoff Munro, Natural Resources Canada

13:20  Discussion: Moving forward
What are other options?

Which one is most practical/realistic?

14:30  Wrap-up
Next steps Brenda McAfee, Natural Resources Canada, Canadian Forest Service

15:00 Workshop Close
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International Consultant

Catherine Carmody
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Eastern Ontario Model Forest

Steve Curtis
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NatureServe
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John Hall
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Canadian Forest Service

Ken Harris
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Environment Canada

Jean-Pierre Jetté
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Judith Kennedy
Environment Canada
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Natural Resources Canada
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Canadian Case Studies lllustrating the Convention on Biological Diversity’s Ecosystem Approach Principles

Case Studies
ALBERTA

Land-use Framework (for public and
private lands in the province)

Area: not available
htep:/ /www.srem.gov.ab.ca/

http://www.landuse.gov.ab.ca/

http://www.srd.gov.ab.ca/lands/
usingpublicland/integratedland
management/default.aspx

Foothills Model Forest (1992)
Area: 2.75 million ha

htep://www.modelforest.net/cmfn/
en/forests/foothills/default.aspx

htep:/ fwww.fmf.ca/

Peace Area
Area: 9.1 million ha

htep:/ /www.srd.gov.ab.ca/lands/
usingpublicland/integratedlandman
agement/pdf/Peace_area_Draft_
Terms_of_Reference.pdf

Beaver Hills Initiative (BHI) (2000)
Area: 160 000 ha

htep:/ /www.beaverhills.ab.ca/

Northern East Slopes Area

Area: 7.7 million ha

htep://www3.gov.ab.ca/env/regions/
nes/strategy.html

Supporting Policies
and Programs

Alberta’s commitment
to Sustainable Resource
and Environmental
Management (1999)

Integrated Land
Management Program

Model Forest Program
(1992)

Peace Area Access
Management Plan (2005,
draft)

N/A

Northern East Slopes
Sustainable Resource
and Environmental
Management Strategy
(1999)

Supporting
Science Body
or Programs

Sustainable
Resource and
Environmental
Management

Integrated
Landscape
Management
Innovation
Network

Various research
programs

Department
of Sustainable
Resource
Development

BHI Coordinating
Committee

Regional Steering
Group
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Enabling
Organization

Sustainable
Resource and
Environmental
Management

Foothills Model
Forest Board of
Directors

Department
of Sustainable
Resource
Development

BHI Coordinating
Committee

Regional Steering
Group

Description

See Seiferling (this
publication).

The Foothills Model Forest,
with two parks and indus-
trial forest management areas,
develops projects for 12
program themes. Examples
include projects on the
impacts of natural distur-
bances, the monitoring of
grizzly bear populations, socio-
economic impacts of tourism,
watershed planning, water
quality, and forest health.

The plan aims to manage
land and resource

access while reducing
human impacts and the
fragmentation of habitats.

The initiative focuses on
the natural beauty and
quality of life of the region
and supports cooperative
efforts to sustain quality of
water, land, air, and natural
resources and community
development. The outcome
is provision of information
to decision makers.

The strategy seeks the
integrated management of
natural resources to ensure
a healthy and sustainable
environment, economy,
and community that can
be enjoyed by present and
future generations.



Case Studies
BRITISH COLUMBIA

Provincial Public Lands

htep://iimbwww.gov.bc.ca/lup/

Muskwa-Kechika Management Area
(1998)

Area: 6.4 million ha

htep://www.muskwa-kechika.com/

http://www.gp.gov.bc.ca/statreg/
stat/M/98038_01.htm

Clayoquot Sound Area, a UNESCO
Biosphere Reserve (2000)

Area: 262 600 ha

htep:/ /wwwinrtee.ca/eng/publications/
case-studies/natural-heritage/eng/
clayoquot-case-study-Full-Report-eng html

htep://srmwww.gov.bc.ca/rmd/
specialprojects/clayquot/

http://www.clayoquotbiosphere.org/
htep://www.centralregionboard.com/
index.html

North and Central Coast Planning
Area

Area: 5.6 million ha

htep://ilmbwww.gov.be.ca/lup/lrmp/
coast/central_north_coast/indexhtml

htep://ilimbwww.gov.bc.ca/citbe/

Sayward Landscape Unit Plan (2003)

Area: 112 000 ha

htep://iimbwww.gov.bc.ca/lup/srmp/
coast/campbell_river/index.html

htep://ilmbwww.gov.bc.ca/lup/srmp/
coast/campbell_river/sayward/
Saywardlup.pdf

Supporting
Science Body
or Programs

Supporting Policies
and Programs

Forest and Range Practices = Integrated Land

Act (2004) Management

Land and Resource Bureau

Management Planning;

A Statement of Principles

and Process (1993)

Sustainable Resource

Management Planning—

A Landscape-level

Strategy for Resource

Development (2002)

Muska-Kechika Research

Management Area Act financially

(1998) supported
through a trust
fund

Support from
local academic
institutions

Scientific Panel
for Sustainable
Forest Practices

Interim Measures
Extension Agreement: A
Bridge to Treaty (1994)

- in Clayoquot
Forest Communities In L1ayoq
Program (2007) Sound (1993)
South Central Coast Coast
Order (2007) Information
Team (panel

Land Use Objectives

Regulation (2005) of experts in

social, economic,
and biological
research)

District staff of
the ministries
of Forests

and Range,
Sustainable
Resource
Management,
and Water,
Land and Air
Protection

Forest Practices Code
of British Columbia Act
(1996)
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Enabling
Organization

Integrated Land
Management
Bureau

Muskwa-Kechika

Advisory Board

Central Region
Board

Planning Tables

Implementation
and Monitoring
Committee for
each area

Ecosystem-based
Management
Working Group

Ministries

of Forests
and Range,
Sustainable
Resource
Management,
and Water,
Land and Air
Protection

Description

British Columbia’s land
base is divided into land-
use zones. Subregional
land and resource
management plans are
designed to create a vision
for integrated use and
management of public
provincial lands and
resources.

One of the largest con-
servation systems in North
America, it comprises parks
and protected areas where
resource extraction is pro-
hibited, and management
zones where resource ex-
traction may occur if best
management practices are
followed. Management
standards are higher than
elsewhere in the province.

Clayoquot Sound area is
co-managed by local First
Nations and the provincial
government. The agreed
management approach is
based on increasing the
amount of protected areas,
protecting old-growth
forests, and integrating
resources management
and social stability.

See MacKinnon (this
publication).

This case study comprises
two land-use zones of British
Columbia. The development
of ecosystem-based
management in these
regions has served as a
model for other zones in
British Columbia.

Landscape unit planning
was undertaken across
the province as part of the
Forest Practices Code of
British Columbia Act .The
Sayward plan includes
biodiversity, recreation,
visual landscape, timber,
domestic water, and
mineral values.



Case Studies

Horselly Sustainable Resource
Management Plan (SRMP) (2005)

Area: 813 021 ha

htep://ilmbwww.gov.bc.ca/lup/
srmp/northern/horsely/index.html

http://ilmbwww.gov.bc.ca/lup/
srmp/northern/horselly/Horselly_
SRMP_Final.pdf

Resources North Association
(initial phase includes South Peace,
Mackenzie, and Vanderhoof-Fort
St. James areas)

Area: not available

htep://www.modelforest.net/cmfn/
en/forests/mcgregor/defaultaspx

http://www.resourcesnorth.org/rna

Mount Robson Provincial Park
(1913), a World Heritage Site (1990)

Area: 223 000 ha

htep://www.env.gov.bc.ca/beparks/
planning/mgmtplns/mtrobson/
mt_robson_draft_mp2007.pdf

http://www.env.gov.bc.ca/bcparks/
explore/parkpgs/mtrobson.html

htep://ilmbwww.gov.bc.ca/lup/Irmp/
northern/robson/plan/tochtm

http://www.env.gov.bc.ca/bcparks/
conserve/occ_paper/mtrobson.html

MANITOBA

Provincial Public Forest Lands

htep://www.gov.mb.ca/
conservation/forestry/forest-
practices/planning/fpp-aops.html

Manitoba Model Forest (1992)
Area: 1.05 million ha
http://www.modelforest.net/cmfn/

en/forests/manitoba/default.aspx

http://wwwmanitobamodelforest.net/

Supporting Policies
and Programs

Cariboo-Chilcotin Land
Use Plan (1994)

Forest Practices Code
of British Columbia Act
(1996)

Forest Communities
Program (2007)

Management Plan for
Mount Robson Provincial
Park (2007, under review)

Robson Valley Land and
Resources Management
Plan

Manitoba Forest Plans...
Toward Ecosystems Based
Management (1996)

Manitoba’s Provincial
Sustainable Development
Code of Practice (2001)

Model Forest Program
(1992)

Forest Communities
Program (2007)

Supporting
Science Body
or Programs

Integrated Land
Management
Bureau
Associates

Various research
associates

Ministry of
Environment

Manitoba
Conservation

Various research
partners
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Enabling
Organization

Integrated Land
Management
Bureau

McGregor
Maodel Forest
Board of
Directors

Integrated
Resources
Management
Partnerships

Ministry of
Environment

Manitoba
Conservation

Regional Integrated

Resource Man-

agement Team

Manitoba Model

Forest Board of
Directors

Description

This plan provides detailed
area-based resource
targets and strategies for
timber, range, mining,

fish, wildlife, biodiversity
conservation, water
management, tourism,
recreation, agriculture, and
handcraft/agro-forestry.

Resources North Association
originates from a collabo-
ration between the McGregor
Model Forest Association
and the Integrated Resource
Management Partnership
of Northern British
Columbia. The goal is to
improve the integration

of community needs into
landscape management.

The 2007 management
plan for the area proposes
an interagency approach
1o ecosystem management,
improved information

on ecological values and
backcountry recreation
opportunities, a revised
provincial park zoning
system, and an increased
emphasis on working with
and establishing a new
relationship with First
Nations.

Manitoba has committed
to sustainable development
and ecosystem-based
approaches for forest
management.

The Manitoba Model
Forest is developing new
partnerships with the
forest industry, forest-
based communities, and
the Assembly of Manitoba
Chiefs. The Model Forest is
seeking new opportunities
for communities to
participate in informed
decision-making about
landscape management
and to develop alternative
uses of forest resources.



Case Studies

East Side Lake Winnipeg Planning
Initiative (Wabanong Nakaygum

Okimawin) (2000)

Area: not available

Note: This region includes the

Manitoba Model Forest.

http://www.gov.mb.ca/conservation/

wno/

NEW BRUNSWICK

Provincial Public Forest Lands

http://www.gnb.ca/0078/publications/

Policy-CLM0132004-E.pdf

http://142.139.24.21/e-repository/
monographs/30000000043979/

30000000043979.pdf

Fundy Model Forest

Area: 420 000 ha

htep://www.fundymodelforest.net/

htep://www.modelforest.net/cmfn/
en/forests/fundy/default.aspx

Black Brook District

Area: 190 000 ha

htep://www.sfmnetwork.ca/html/

project_63_e.html

htep://www.sfmnetwork.ca/html/

project_76_e.html

htep://www.unites.ugam.ca/rlg/

colloque2006/presentations/
presentation_maclean.pdf

http//wwwijdirvingcom/uploadedFiles/
Environment/Research/UniqueAreaspdf

Supporting Policies
and Programs

Supporting
Science Body
or Programs

Canada—Manitoba Partnership Manitoba

Agreement in Forestry

“Promises to Keep..”
Towards a Broad Area Plan
for the East Side of Lake
Winnipeg (2004)

Agreement between the
Wabanong Nakaygum
Okimawin First Nation Gov-
ernments and the Govern-
ment of Manitoba (2007)

Crown Lands and Forests
Act (1982)

The New Brunswick Public
Forest—Our shared future
(2005)

Objectives and Standards
for the New Brunswick
Crown Forest for the
2007-2012 Period (2005)

Model Forest Program
(2002)

Forest Communities
Program (2007)

J.D. Irving Limited's
Unique Areas Program

NEWFOUNDLAND AND LABRADOR

Provincial Public Forest Lands

htep://www.nrgov.nl.ca/forestry/
publications/SFM.pdf#xml=http://
search.gov.nl.ca/texis/search/pdfhi.tx
t’query=ecosystem+approach+fore
sts+&pr=provincial&prox=page&ror
der=500&rprox=750&rdfreq=250&r
wfreq=500&rlead=500&sufs=2&ord

er=r&cq=&id=47 3c99f88

http://www.nr.gov.nl.ca/forestry/

management/manage.stm

Forestry Act (1990)

Provincial Sustainable
Forest Management
Strategy (2003)

Ecosystem-based
Framework for Forest
Management Planning

Conservation

New Brunswick
Department

of Natural

Resources

Ecological

Thresholds and

Monitoring

Working Group

Sustainable Forest

Management

Working Group

University of
New Brunswick

Department

of Natural

Resources
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Enabling
Organization

Manitoba
Conservation

East Side Round
Table

First Nations
Council

New Brunswick
Department

of Natural
Resources

Fundy Model
Forest Board of
Directors

J.D. Irving Limited
Forest Research
Advisory
Committee

Department
of Natural
Resources

Description

The objective of the east
side planning process is to
bring together local com-
munities, First Nations,
industry, and environmental
organizations to develop a
vision for land and
resource use in the area
that respects both the
value of the boreal forest
and the needs of local
communities.

See Gordon (this
publication).

This model forest aims
at achieving, enhancing,
restoring, and sustaining
a healthy Acadian forest
ecosystem by building
capacity for sustainable
forest management and
conservation of natural
biodiversity.

This area is private forest
land where a triad approach
is being implemented. The
strategy includes zoning
reserves and intensively
managed stands within a
landscape managed with
silviculture inspired by
natural disturbance. It aims
at protecting all values
associated with the
landscape.

The provincial goals are

to conserve, manage, and
use the ecosystems of the
province while ensuring
their productivity and
sustainability to provide
for the use of resources by
the people of the province.
These plans are guided by
principles of sustainable
development, an ecologically
based management
philosophy, and sound
environmental practices.



Supporting

Supporting Policies Science Body Enabling
Case Studies and Programs or Programs Organization Description
Central Labrador (District 19A) Forest Process Agreement  Innu Nation and  Innu Nationand = This co-management area
Forest Ecosystem Department Department between Innu Nation and
. .~ of Natural of Natural provincial government aims
Area: 2.3 million ha Strategy Plan for Forest .
Resources Resources at creating an ecosystem-

Management District

19 Labrador/Nitassin based forest management

htep:/ fwww.env.govnl.ca/env/Env/ plan for District 19 to protect

EA%202001/pdf620files%202007/ 200372023 ecological and cultural
1351%20-%20Crown%20Dist%20 Five Year Operating Plan integrity, productive capacity,
19A%20Five%20Year%20Plan% for Forest Management resiliency, and biodiversity
20(08-12)/1351%20-%200peratingPlan  District 19A (Goose Bay) while advancing economic
Text.pdf 2003-2008 opportunities for the sustain-
) . able development of
http://www.innu.ca/forest/sec4.htm forest-based industries.
Model Forest Communities of Model Forest Program Various working  Western This model forest aims at
Newfoundland and Labrador (2002) groups Newfoundland  implementing innovative
= - Model Forest sustainable forest manage-
orest Communities Board of ment systems and tools;
Area: 923 000 ha Program (2007) DQar SYSter '
irectors adapting their management
practices and philosophies;
htep://www.modelforest.net/cmfn/en/ exchanging knowledge
forests/newfoundland/default.aspx locally, provincially, and

nationally; and balancing
social, economic, and
ecological values.

http://www.wnmf.com/main/
index.html

NORTHWEST TERRITORIES

Mackenzie Valley Mackenzie Valley Resource =~ Environmental Land Use Integrated co-management
Management Act (1998)  Impact Review Planning Boards  regime for land and waters
Area: not available Board Mackenzie Valley | " the Mackenzie Valley.
Land and Water
www.mvlwb.com Board
Gwich'in Land area Mackenzie Valley Resource =~ Gwich'in Land Gwich'in Land This system promotes
Management Act (1998)  Use Planning Use Planning multiple uses of land, water,
Area: 1.6 million ha Gwich'in Comprehensive Board Board and reszurces 'T certain
Land Claim Agreement areas an |conctlros activities
o (1992) in critical and sensitive
htep://www.gwichin.nt.ca/ environmental and
heritage areas. The zoning
strives to achieve a balance
between conservation of
the land and the use of
land, water, and resources
to meet human needs.
Sahtu Land Area Mackenzie Valley Resource = Sahtu Land Use  Sahtu Land Use  The land-use plan will

Management Act (1998)  Planning Board Planning Board  designate three categories of
land in the Sahtu Settlement

Area: 28 million ha Sahtu Dene and Metis N
C . Area. These designations
omprehensive Land are conservation zones
Claims Agreement (1993) ’

htep://www.sahtulanduseplan.org/ special management zones,

and multiple-use zones.

NOVA SCOTIA
Provincial Public Forest Lands Code of Forest Practice Nova Scotia Nova Scotia See Stewart and Neily (this
Forests Act (1989) Department Department publication).
http://www.gov.ns.ca/natr/forestry/ . of Natural of Natural
P BOV1S. y Environmental Goals and ~ Resources Resources
strategy/code/NScodeofprac pdf Sustainable Prosperity Act )
http://www.gov.ns.ca/natr/irm/ (2007) Regional

Planning Teams
Integrated Resource

Management Goals for

Nova Scotia
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Case Studies

Nova Forest Alliance
Area: 458 000 ha

htep://www.modelforest.net/cmfn/
en/forests/nova/default.aspx

http://www.novaforestalliance.com/
defaultasp?’cmPagelD=77

NUNAVUT

Territorial Public Land

http://npc.nunavut.ca/eng/index.
html

ONTARIO

Provincial Public Forest Lands
Area: not available

htep://ontariosforests.mnr.gov.on.ca/

http://ontariosforests.mnrgov.on.ca/
spectrasites/internet/ontarioforests/
conservingprotecting.cfm

http://crownlanduseatlas.mnrgov.
on.ca/clupa.html

http://www.tourism.gov.on.ca/
english/tourism/rbt_management_
guidelines-e.pdf

http://www.mnrgov.on.ca/mnr/
forests/forestdoc/ebr/guide/
natural_dist/part%20one.pdf

Eastern Ontario Model Forest
Area: 1.5 million ha
htep://www.modelforest.net/cmfn/en/

forests/eastern_ontario/defaultaspx

http://www.eomfon.ca/

Niagara Escarpment (also a World
Biosphere Reserve since 1990)

Area: 194 343 ha

http://www.escarpment.org/

Supporting
Science Body
or Programs

Supporting Policies
and Programs

Enabling
Organization

Nova Forest Nova Forest
Alliance Research = Alliance
coordination Partnership

Model Forest Program
(2002)

Forest Communities

Program (2007) committee

Nunavut Land Claims Nunavut Nunavut

Agreement (1993) Planning Planning

Commission Commission
Environmental Ontario Ministry ~ Ontario Ministry
Assessment Act (1990) of Natural of Natural
Resources Resources

Crown Forest

Sustainability Act (1994)

Policy Framework for

Sustainable Forests (1994)

Ontario Forest Accord

(1999)

Ontario’s Living Legacy

Land Use Strategy (1999)

Model Forest Program Various Eastern Ontario

(1992) committees Maodel Forest
. Board of

Forest Communities Directors

Program (2007)

Niagara Escarpment Niagara Niagara

Planning and Escarpment Escarpment

Development Act (1973)  Commission Commission

The Niagara Escarpment

Plan (1985)
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Description

This model forest aims

at achieving sustainable
forest management through
cooperative partnership
within the unique context
of Nova Scotia’s Acadian
forest ecosystems.

Nunavut land-use planning
seeks a balance between
development and the long-
term preservation and
conservation of the land,
wildlife, and wildlife habitat.

All forest policies and
associated management
practices in Ontario conform
to the Policy Framework
for Sustainable Forests.
The framework is a guide
for many activities, including
forest harvesting, the
management of old-growth
forests, and the conserv-
ation of non-timber values.
It provides the overall
direction for an ecosystem-
based approach to the
management of Ontario’s
Crown forests.

The Eastern Ontario Model
Forest works with govern-
ment, landowners, industry,
First Nations, and other
stakeholders to develop
new ways to sustain and
manage forest resources.
The principle behind the
Model Forest Program is
to demonstrate how partners,
representing a diversity

of forest values, can work
together to achieve sustain-
able forest management
using innovative, region-
specific approaches.

The plan seeks to balance
protection, conservation,
and sustainable devel-
opment to ensure that
the escarpment will

be available for future
generations to enjoy.



Supporting
Science Body
or Programs

Supporting Policies
and Programs

Enabling

Case Studies Organization Description

Oak Ridges Moraine Oak Ridges Moraine Ontario Ministry ~ Ontario Ministry = This ecologically based
Conservation Act (2001)  of Municipal of Municipal plan provides land-use and
Area: 190 000 ha Oak Ridges Moraine Affairs and Affairs and resource management
Housing Housing direction for a targeted

Conservation Plan (2002) area within the Moraine.

The Moraine is divided
into four land-use
designations: Natural

Core Areas (38%), Natural
Linkage Areas (24%),
Countryside Areas (30%),
and Settlement Areas (8%).

http://www.mah.gov.on.ca/
Page1707.aspx

PRINCE EDWARD ISLAND

PEI Model Forest Network
Partnership Limited (part of Nova
Forest Alliance)

The PEI Model Forest
Network Partnership is
a Model Forest Network

Nova Forest Nova Forest
Alliance Research = Alliance
coordination Partnership

Model Forest Program
(2002)

Area: not available

http://www.modelforest.net/cmfn/
en/forests/special_project_areas/
island_partnership

htep:/ /www.novaforestalliance.com/
default_peiasp?cmPagelD=160

QUEBEC

Provincial Public Forest Lands

htep://www.mrnf.gouv.qc.ca/english/
forest/quebec/quebec-system-
management-protection,jsp

htep:/ /www.commission-foret.qc.ca

htep://www.mrnfgouv.qc.ca/english/
publications/forest/consultation/
implementation.pdf

Réserve faunique des Laurentides
Pilot Project

Area: not available

htep:/ /www.sfmnetwork.ca/docs/f/
Carrefour%20)ette-JPpdf

Management Unit 085-51 Pilot
Project

Area: 1.1 million ha

htep:/ /www.sfmnetwork.ca/docs/f/
Carrefour%20Marchand-E.pdf

Forest Communities
Program (2007)

Forest Act (1986) Quebec Ministry

Environment Quality Act of Natural d

(2004) Re;oqrces an
Wildlife

Forest Resource

Protection and

Development Objectives

(2005)

Implementation of the Scientific

Coulombe Report (2004)

Research project of
NSERC/Université du
Québec en Abitibi-
Témiscamingue/

Université du Québec a Université
Montréal Industrial Chair ~ du Québec a
in Sustainable Forest Montréal)

Management (1999)
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committee on
the management
of biodiversity-
related issues

Partner universities
(Université du
Québecen Abitibi-
Témiscamingue,

Quebec Ministry
of Natural
Resources and
Wildlife

Partners Table
(Abitibi-Bowater,
local sawmills,
Quebec Feder-
ation of Forestry
Cooperatives,
Regional Environ-
mental Councils)

Partners Table
(Tembec,
Ministry of Natural
Resources and
Wildlife, Norbord,
Regional Environ-
mental Councils,
First Nations)

project operating as

an extension to the

Nova Forest Alliance. It
encompasses all of Prince
Edward Island. It consists
of diverse groups working
cooperatively to develop
forest communities based
on sound ecological, social,
and economic principles.

Quebec is moving toward
a more results-oriented
ecosystem-based strategy
for sustainable forest
management. The Forest
Resource Protection and
Development Objectives
(2007-2012) establish
clear socioeconomic and
ecological targets.

This pilot project on

the implementation of
ecosystem-based man-
agement focuses on the
social aspects and
collaborative management.
It is based on a process
that aims at identifying
social, economic, and
ecological issues.

This pilot project is
testing the compatibility
of ecosystem-based
management with Forest
Stewardship Council
certification criteria.



Case Studies

TRIADE initiative (management unit
042-51)

Area: 1.1 million ha

htep://www.projettriade.ca/

Forét de lAigle
Area: 14 000 ha

htep://www.cgfa.ca/

SASKATCHEWAN

Provincial Public Forest Lands
Area: not available

http://www.environment.gov.sk.ca/
Default.aspx?DN=b9517035-a2a4-
4803-8d01-675215e38849

http://www.environment.gov.sk.ca/
Defaultaspx?DN=b2da79d5-c009-
45c1-b9d9-1530b7500733

http://www.publications.gov.sk.ca/
details.cfm?p=94208&«cl=1

Athabasca Region

Area: 1.5 million ha
http://www.publications.gov.sk.ca/
details.cfm?p=10878&cl=1

North Central Planning Area
Area: 3.4 million ha

http://www.publications.gov.sk.ca/
details.cfm?p=10874

Supporting Policies
and Programs

The Forét Habitée
Network (created by
Quebec Ministry of
Natural Resources in
1995)

Forest Resources
Management Act (1996)

Land Use Planning
Framework

Caring for Natural
Environments: A Biodiversity
Action Plan for
Saskatchewan’s

Future 2004-2009

Athabasca Land Use Plan
(2003)

Agreement Respecting
the Land and Renewable
Resource Use Planning
and Management in
Northern Saskatchewan
(1995)

North Central Integrated
Forest Land Use Plan
(2006, draft)

Supporting
Science Body
or Programs

Scientific
committee

Board of
Directors (of
the Corporation
de gestion de la
Forét de lAigle)

Saskatchewan
Environment

Athabasca
Interim Advisory
Panel

Saskatchewan
Environment
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Enabling
Organization

Management
committee
(chaired by
Abitibi-Bowater)

Board of
Directors (of
the Corporation
de gestion de la
Forét de l'Aigle)

Saskatchewan
Environment

Athabasca
Interim Advisory
Panel

Saskatchewan
Environment

Description

This project is based

on three types of use
zones: forest harvesting,
ecosystem-based
management, and
conservation.

The Corporation de gestion
de la Forét de l'Aigle (Forét
de 'Aigle management )
manages the area according
to the “forét habitée”
(inhabited forest) concept.
It implies a multiresource
management approach
(forest, wildlife, recreation)
embedded in a regional
dynamic. The management
actions must benefit the
surrounding communities.

The Forest Resources
Management Act requires
the development of an
integrated forest land-use
plan for management units
within the provincial forest.
Plans must recognize all
resource values found within
the forest and work with
all those who have an
interest in the forest to make
consensus-based recom-
mendations about how
the land should be managed.

The objective is to create
policies that relect the social,
cultural, and economic
priorities of the region, of
the people of Saskatchewan,
and of the advisory panel
to guide future development
and protection of the land
and resources.

The North Central IFLUP
establishes three distinct
land-use zones: a protected
zone that calls for broad-
based protection of enduring
features representative of
the planning area, a sensitive
zone that permits resource
development while
recognizing and protecting
a wide range of other uses,
and a management zone
that offers a greater scope
for economic development
while promoting sustain-
ability and responsible use.



Case Studies

La Ronge Planning Area
Area: 66 700 ha

http://www.publications.gov.sk.ca/
details.cfm?p=10875

Amisk-Atik Planning Area
Area: 4.4 million ha

http://www.environment.gov.sk.ca/
Defaultaspx?’DN=df823a51-aa64-
4337-aad9-ae036016f5dc

Prince Albert Model Forest
Area: 367 000 ha

htep://fwww.modelforest.net/cmfn/en/
forests/prince_albert/default.aspx

http://www.pamodelforest.sk.ca/

Pasquia/Porcupine Planning Area
Area: 2 million ha

htep://www.environment.gov.sk.ca/
Defaultaspx?’DN=f359c7be-eade-
4e62-81c4-7995bb44ccdf

Great Sand Hills Planning Area
Area: 205 000 ha

htep://www.publications.gov.sk.ca/
details.cfm?p=10853

http://www.publications.gov.sk.ca/
deplist.cfm?d=66&c=835

Saskatchewan'’s Native Prairie
Ecosystems

Area: not available

htep:/ /www.pcap-sk.org/

Supporting Policies
and Programs

La Ronge Integrated Land
Use Management Plan
(2003)

Amisk-Atik Integrated
Forest Land Use Plan

(2004)

Model Forest Program
(1992)

Pasquia/Porcupine
Integrated Forest Land
Use Plan (1998)

Great Sand Hills Land Use
Strategy (1991)

Prairie Conservation
Action Plan (PCAP)
2003-2008

Supporting
Science Body
or Programs

Enabling
Organization

Saskatchewan
Environment

Saskatchewan
Environment

Saskatchewan
Environment

Saskatchewan
Environment

Prince Albert
Model Forest

Prince Albert
Model Forest

Board of Board of
Directors Directors
Saskatchewan Saskatchewan

Environment Environment

Saskatchewan
Environment

Saskatchewan
Environment

PCAP
Partnership

PCAP
Partnership
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Description

The goal is to manage
the use of the land and
renewable and non-
renewable resources of
the La Ronge planning
area in an integrated

and environmentally
sound manner to ensure
ecological, economic, and
social benefits for present
and future generations.

The plan aims at managing
the use of land and renewable
and non-renewable resources
of the Amisk-Atik Planning
Area in an integrated and
environmentally sound
manner to ensure ecological,
economical, and social
benefits for present and
future generations.

The Prince Albert Model
Forest is developing new
approaches to capacity
building in resource-based
communities and facilitating
cross-sector relationships
involving forestry, agriculture,
and the rapidly developing
mining and energy sectors
of Saskatchewan.

The plan aims at managing
the use of land and the
renewable and non-renewable
resources of the planning
area on an integrated and
environmentally sound
basis to ensure ecological,
economic, social, and
cultural benefits for present
and future generations.

The strategy establishes

a clear vision and goals

of sustainability and
ecological integrity for the
area. It considers the Great
Sand Hills as an integrated
ecological and social
system.

The plan relfects agreement
among 27 organizations
regarding the conservation
of Saskatchewan’s remaining
native prairie ecosystems.
PCAP partners include repre-
sentatives from industry,
federal and provincial gov-
ernment agencies, non-
governmental organizations,
and Saskatchewan’s two
universities.



Case Studies
YUKON

Territorial Public Land

http://www.planyukon.ca/

North Yukon Planning Area
Area: 5.6 million ha

http://nypc.planyukon.ca/

Teslin Tlingit Planning Area
Area: 1.9 million ha

htep://www.emrgov.yk.ca/forestry/
index.html

htep:/ /www.emrgov.yk.ca/pdf/
fmp_for_ttee.pdf

Supporting
Science Body
or Programs

Supporting Policies
and Programs

Yukon Land Use
Planning Council

Umbrella Final
Agreement (1993)

Regional Land
Use Planning
Commissions

Draft North Yukon Land  North Yukon
Use Plan (under review)  Planning
Commission

Vuntut Gwitchin First
Nation Final Agreement
(1993)

TeslinTlingit Council Final = Teslin Regional

Agreement (1993) Land Use
Strategic Forest Pbﬂmn‘g A
Commission

Management Plan for the
Teslin Tlingit Traditional
Territory
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Enabling
Organization

Yukon Land Use
Planning Council

Regional Land
Use Planning
Commissions

North Yukon
Planning
Commission

Teslin Regional
Land Use Planning
Commission

Teslin Renewable
Resource Council
Teslin Tlingit
Council

Description

There are eight proposed
planning regions in the
Yukon based, where
practicable, on the
traditional territories of
First Nations, or groups of
First Nations. The Yukon
Land Use Planning Council
advocates land- use planning
as a comprehensive means
of addressing cultural, social,
economic, and environ-
mental sustainability.

The plan provides a
sustainable development
framework to balance
economic development
with protection of Vuntut
Gwitchin culture and
traditional economy, and
their environment. It is
based on three other
principles: precaution,
conservation, and adaptive
management.

The purpose of the Teslin
Strategic Forest Man-
agement Plan (SFMP) is

to provide a sustainable
development strategy for
the forests of the Teslin
Tlingit Traditional Territory.
Itis a first step in defining
a forest land base to which
the plan would apply. This
plan is intended to contri-
bute to a sustainable forest-
based economy, a key
component of regional
economic stability, while
protecting and integrating
ecological, traditional,
resource, heritage, and
other community values.
Itis also intended to provide
a clear framework and
practical guidance for
forest managers and planners.
The SEMP establishes the
issues and concerns, values,
and interests that must be
dealt with as forest resource
development moves
forward in the region.



Case Studies

Forested Land Base within the
Champagne and Aishihik Traditional
Territory

Area: 3 million ha

htep:/ /www.emrgov.yk.ca/forestry/
planning_strategichtml#integrated

Peel Watershed
Area: 6.7 million ha

htep:/ /www.peel. planyukon.ca

Supporting Policies
and Programs

Champagne and
Aishihik Traditional
Territory Strategic Forest
Management Plan (2005)

Integrated Landscape
Plan for the Champagne
and Aishihik Traditional
Territory (2006)

Supporting
Science Body
or Programs

Research and
Monitoring
Technical
Working Group

Technical
Working Group

Yukon Land Use
Planning Council

Enabling
Organization

Champagne and
Alishihik Renewable
Resources Council

Resource Asses-
sment Technical
Working Group

Peel Watershed
Planning
Commission

Description

The purpose of the
Integrated Landscape
Plan is to achieve a forest-
based economy, a key
component of regional
economic stability, while
protecting and integrating
ecological, traditional,
resource, heritage, and
other community values.

The goal of the Peel
Watershed Regional Land
Use Plan is to ensure
wilderness characteristics,
wildlife and their habitats,
cultural resources, and waters
are maintained over time
while managing resource
use. These uses include, but
are not limited to, traditional
use, trapping, recreation,
outfitting, wilderness tourism,
subsistence harvesting, and
the exploration and devel-
opment of non-renewable
resources. Achieving this
goal requires managing
development at a pace and
scale that maintains ecological
integrity. The long-term
objective is to return all
lands to their natural state
as development activities
are completed.
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