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Preamble
In the 1990s, forest managers in British Columbia entered a new phase in the development of forest resource

management strategies. Spurred on by pilot projects such as the Enhanced Forest Management Pilot Project,

Innovative Forestry Practices Agreements, Code Pilot Projects and individual corporate initiatives, licensees began

to take it upon themselves to craft strategies for sustainability.  

These pilot projects not only provided a funding source to develop and test innovative approaches to a variety of
forest resource issues; they also forged new and stronger partnerships amongst licensees, with government and
with academics. These partnerships enabled the development of projects that were grounded in science but
directed at operational realities. Each group began to recognize that the goal shouldn’t be competing on forest
management strategies but rather the pooling of limited resources.

Although a lot of projects were undertaken, many of them were developed to deal with a singular aspect of forest
resource management. In some cases the projects were well meaning, but ended up attempting to innovate within
a sometimes dysfunctional “box”.

What was needed was a more strategic framework that took a broader view, both temporally and spatially; one
that linked all aspects of forest management to each other and recognized that it is impossible to maximize all
aspects of resource management everywhere and for all times.

The Sustainable Forest Management (SFM) Framework described in this document has been developed to
address the need for scientific credibility, operational reality and concurrent multi-resource management. It has
been developed drawing upon knowledge gained from the pilots, from sustainability strategies developed
internationally and from individual projects that licensees across British Columbia have been working on for the
past few years.

This document is an overview of the SFM Framework. It is not a stand-alone document. It is linked to
companion documents such as the Scientific Rationale and to the individual project reports that helped forge the
ideas found in the Framework. This is only the first step in changing the way we look at forest management. As
new information comes available, the Framework will be updated and improved.

It has been a pleasure working on this project for the past few years and I appreciate the effort that all of the
people involved have put into it.  

Alex Ferguson, RPF
March 2004

Project Director: A. Ferguson

Editors:  P. Jeakins, N. Robinson 
C. Pearce and P. Field



Contributors to the Sustainable Forest Management Framework
Development of the SFM Framework has relied on partnerships involving the development team, Slocan’s
divisions, academics and their institutions, particularly the University of British Columbia (UBC), and resource
specialists and consultants. The Framework has also relied on work completed for other companies and on other
publications listed in the Framework’s Scientific Foundation. Direct funding for the development of the projects
related to the SFM Framework has been through Slocan Forest Products Ltd., Forest Renewal British Columbia
and B.C.’s Forest Investment Account. The developers of the SFM Framework gratefully acknowledge this support.

The following people have contributed directly to components of the SFM Framework.

Conceptual development and coordination
Alex Ferguson, RPF Slocan Forest Products
Paul Jeakins, RPF Consultant, Victoria, B.C.
Nicole Robinson Department of Forest Science, UBC 
Pat Field Consultant, Castlegar, B.C.
Cindy Pearce Consultant, Revelstoke, B.C.

Criteria and indicators
Ecological

Criterion 1
Dr. Fred Bunnell Centre for Applied Conservation Research, UBC 
Isabelle Houde Centre for Applied Conservation Research, UBC
Dr. David Huggard Centre for Applied Conservation Research, UBC
Ralph Wells Centre for Applied Conservation Research, UBC
Devon Haag Centre for Applied Conservation Research, UBC
Dr. Hugh Hamilton Summit Environmental Consultants Ltd.

Criterion 2
Dr. Brad Seely Department of Forest Sciences, UBC
Dr. Clive Welham Department of Forest Sciences, UBC
Nicole Robinson Department of Forest Sciences, UBC

Criterion 3
Ann Wong Department of Resource Management, UBC

Economic
Criteria 4-6
Dr. John Nelson Department of Resource Management, UBC
Dr. Marty Luckert University of Alberta
Dr. Peter Boxall University of Alberta
Dr. Thomas Maness Department of Wood Sciences, UBC
Dr. David Haley Department of Resource Management, UBC
Cindy Pearce Consultant, Revelstoke, B.C.

A Framework for Sustainable Forest Management

iiMarch, 2004 Contributors



Social
Criteria 7-9
Dr. Stephen Sheppard Department of Resource Management, UBC
Dr. Michael Meitner Department of Resource Management, UBC
Howard Harshaw Department of Resource Management, UBC
Paul Picard Department of Resource Management, UBC
John Lewis Department of Resource Management, UBC

Decision support

Trade-off analysis/Multi-criteria analysis
Dr. Stephen Sheppard Department of Resource Management, UBC
Dr. Neal Adger University of East Anglia, U.K.
Dr. Kate Brown University of East Anglia, U.K.
Cam Campbell Department of Resource Management, UBC

Natural disturbance
Chris Niziolomski Consultant, Forest Ecosystem Solutions
Eliot McIntire Department of Forest Sciences, UBC

NHLB/THLB indicator mapping
Chris Niziolomski Consultant, Forest Ecosystem Solutions

Early conceptual input
Dr. Hamish Kimmins Department of Forest Sciences, UBC
John Pollack, RPF B.C. Ministry of Forests
Dr. Daryll Hebert Consultant, Creston, B.C.

A Framework for Sustainable Forest Management

iii March, 2004Contributors



TABLE OF CONTENTS
List of figures ......................................................................................................................................................v

List of tables .......................................................................................................................................................v

Executive summary.............................................................................................................................................1

1. Introduction ................................................................................................................................................3

2. Moving towards Sustainable Forest Management..........................................................................................5

2.1 What is Sustainable Forest Management?....................................................................................5

2.2 Why develop a Framework for Sustainable Forest Management? ................................................7

2.3 SFM Framework objectives .......................................................................................................10

2.4 Development of the SFM Framework.......................................................................................12

3. Components of the SFM Framework ..........................................................................................................14

3.1 First principles...........................................................................................................................15

3.2 The SFM Framework hierarchy ................................................................................................20

3.3 Criteria and indicators – Guideposts to SFM............................................................................24

3.4  Decision-support tools ..............................................................................................................30

3.5 An adaptive management foundation........................................................................................43

4. Implementing the Framework - A sample process .......................................................................................48

4.1 Scoping .....................................................................................................................................48

4.2 Development of a plan for SFM ...............................................................................................49

4.3 Implementation ........................................................................................................................54

5. Current linkages ...........................................................................................................................................57

5.1 Forest products certification ......................................................................................................57

5.2 Support for Higher Level Plan variances ...................................................................................57

5.3 Peer review ................................................................................................................................57

5.4 Continued applied research.......................................................................................................57

6. Future linkages/impacts ...............................................................................................................................57

6.1  Higher Level Plans (HLP), Land and Resource Management Plans (LRMP),
Land Use Plans (LUP) ..............................................................................................................58

6.2 Forest and Range Practices Act..................................................................................................59

6.3  Professional due diligence..........................................................................................................59

6.4 Timber supply review................................................................................................................59

6.5 Defined Forest Area Management .............................................................................................60

6.6 Mountain pine beetle epidemic.................................................................................................60

6.7 Conservation groups .................................................................................................................60

6.8 Other resource industries ..........................................................................................................60

References.........................................................................................................................................................61

List of acronyms ...............................................................................................................................................64

A Framework for Sustainable Forest Management

ivMarch, 2004 Table of Contents



List of figures
Figure 1. Integration of the ecological, economic and social issues. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Figure 2. Components of the SFM Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Figure 3. From strategic to operational, the nested interactive levels of hierarchical planning . . . . . . . . . . . . 20

Figure 4. Indicator thresholds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Figure 5. Tactical map for a portion of Slocan’s operational  area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Figure 6. A sample framework for Multi-Criteria Analysis of forest management scenarios . . . . . . . . . . . . . . 37

Figure 7. Relationship of the tasks in the tested MCA process to the SFM Framework process . . . . . . . . . . . 38

Figure 8. Steps in the development of a local SFM plan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

Figure 9. The flow of activities and information for the implementation of an SFM plan.. . . . . . . . . . . . . . . 56

List of tables
Table 1. Expected outcomes and associated benefits of implementing the SFM Framework.............................11

Table 2. Characteristics of planning levels within a hierarchical framework ......................................................23

Table 3. List of criteria and indicators of Sustainable Forest Management at the management unit levels ........27

Table 4. Stakeholder analysis database...............................................................................................................31

Table 5. Sample indicator interactions analysis .................................................................................................32

A Framework for Sustainable Forest Management

v March, 2004List of figures & tables



Executive summary
Throughout the world, forestry has been moving steadily toward a multi-value approach to sustainable

development and management – an approach that promises to revolutionize the way we think about, plan and

implement forest management. Since the mid-1980s, when the terms sustainable development and management

were first coined, there has been growing global recognition of the need to improve how we develop and manage

the world’s natural resources. In response, forest management practices throughout the world have shifted toward

adopting approaches aimed at balancing economic, ecological and social interests.

In British Columbia, changing forest management legislation and policies, along with increased public and
marketplace expectations of both industry and government, have called for the development of a stable, robust
planning system.

Since 1998, Slocan Forest Products has designed and tested a Sustainable Forest Management Framework to
support efficient and effective implementation of this new forestry paradigm in its forestry operations. The
development of the Framework was a collaborative endeavour that brought together knowledge gained from
various pilot projects, other forest licensees, a multidisciplinary team of academic experts and scientific researchers
from the University of British Columbia and other institutions, as well as stakeholders.

The SFM Framework is made up of three major parts: this introductory document, which describes the broad
rationales and assumptions for the Sustainable Forest Management Framework; the Scientific Foundation
comprising of the background research, reports and papers on which the rationales are based; and the SFM plan,
which describes implementation of the Framework at the local level.

The overall goal of the SFM initiative has been the creation of a scientifically defensible, data-driven, locally
derived, hierarchical approach to SFM that is operationally feasible. The resulting SFM Framework is an
alternative conceptual model to traditional forest management; one that facilitates the planning, implementation
and measurement of forest management activities intended to sustain a range of forest values over time. The
notions of “balance” and “concurrency” are pivotal to the SFM approach. Sustainability is achieved by forest
management planning and practices that seek to concurrently balance the three categories of forest values within
a defined management unit.

Six “first principles” have guided the development of the SFM Framework, serving as the conceptual pillars on
which the Framework is built. These cardinal principles are continual improvement through adaptive
management; a rigorous scientific basis; linkage between strategic issues and operational realities; public
involvement; respect for First Nations rights; and a corporate framework that facilitates flexible local
implementation.

Each of these first principles is rationale-driven. For example, adaptive management is a core element of this approach. The
need to recognize knowledge gaps, and opportunities to examine and address these gaps, exists at each level of the
Framework and underscores the significant commitment to information management, monitoring and reporting required. 

Under the SFM Framework, adaptive management involves a clearly defined cycle comprising of problem
assessment and design, implementation, monitoring and evaluation and adjustment. Given the complex natural
environment, shifting policy, changing public values, and growing knowledge base related to forest management,
continual improvement through adaptive management is a requirement of any successful SFM approach in B.C. 

A Framework for Sustainable Forest Management
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Similarly, a rigorous scientific approach was utilized in order to achieve credible, fully defensible forest
management objectives and practices. The scientific foundation of the SFM Framework represents the best
available expertise and encompasses a wide range of activities including literature reviews, criteria and indicators,
led scenario design, pilot testing of quantitative decision support tools, a solid grounding in data through spatially
based analysis and forecasting of current and future conditions.

Built on the foundation of multi-value sustainability, the Framework uses criteria and indicators as the guideposts
for balanced, transparent forest management decisions. Specific target outcomes are defined for each forest value,
wherever feasible, to help monitor the movement towards and achievement of sustainability. With clearly defined
spatial and temporal management criteria and indicators, the Framework allows resource managers to focus on
achieving measurable and effective results for identified values. Thresholds are used to specify acceptable upper or
lower limits for indicators, providing an early warning system that alerts managers to the needs for immediate action.

The Framework is based on a hierarchical planning structure to identify balanced and achievable objectives and
practices at a variety of spatial and temporal scales. The hierarchical levels of strategic, tactical and operational
planning are interactive and, starting at the strategic level, the information and tasks at each level result in the
definition of progressively more specific management outcomes. The three levels are linked to existing
government land use planning objectives to facilitate efficient implementation.

In addition, a suite of decision support tools is available to assist forest managers in implementing the Framework,
affording operational staff the flexibility to identify the appropriate decision support tools at each planning level
for each management unit. These tools include comprehensive stakeholder analysis, techniques for identifying
and mapping indicators, forecasting changes in indicator conditions over time, multi-criteria and trade-off
analysis, scenario design approaches and natural disturbance strategies

Development of the SFM Framework would have been impossible without extensive networking. Partnerships
involving multi-disciplinary expertise (including licensees, academics, resource specialists, government agency
staff and other related organizations) make the SFM Framework a viable alternative to current forest management
planning in the Interior of British Columbia and these partnerships will remain essential to its success.

Implementation of the SFM Framework offers several immediate and future benefits and linkages when it comes
to addressing a wide range of forest management-related issues. These include effective strategic land use planning
(Higher Level Plans, Land and Resource Management Plans, Regional land use Plans); implementation of the
Forest and Range Practices Act and Defined Forest Area Management policy; meeting professional due diligence
requirements; and providing a mechanism for interaction with other resource industries. 

Implementation and further development of this Framework is currently underway through forest products
certification processes in selected management units, in partnership with other licensees and BCTS. There is also
ongoing application of the Framework to provide rationales for variances to existing land use objectives. A
scientific and operational peer review is planned for later this year (2004), while applied research continues to
refine key components of the Framework.

The SFM Framework will help promote innovation, secure marketplace recognition for B.C.’s forest industry and
reduce information management costs. It can serve as an objective mechanism in the AAC determination and
timber supply review process, help devise strategies to address natural disturbance events such as the mountain
pine beetle epidemic and foster collaboration and positive relations with ENGOs.

A Framework for Sustainable Forest Management
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1. Introduction
Throughout the world, forestry has

been moving steadily toward a multi-

value approach to sustainable

development and management.

International agreements and legally

binding documents (e.g. United

Nations Conference on Environment

and Development, Agenda 21,

International Convention on Forests)

demonstrate that socio-economic and

environmental forestry-related issues

remain high on the international

agenda and that instruments to address

forest values in a balanced and

comprehensive manner are needed

(Rousseau, 1998). The result has been a sea change in forest management expectations such that a much wider set

of ecological, economic and social values must be integrated in operational decision-making and actions to account

for future as well as present needs.

British Columbia is no exception to this change in forest management expectations and practices. In simplistic
terms, forest managers must seek to maintain ecosystem function, keep the province’s economy moving forward
and provide a transparent approach that allows for input from a variety of stakeholders. But while sustainable
forest management seeks to achieve straightforward goals, demonstrating progress in realizing these goals remains
a complex task, made no less easy by limited data, expertise and financial resources, and the fact that we cannot
explicitly manage for all values, nor maximize each one. Without a comprehensive framework that focuses
practitioners on how to manage concurrently for a wide range of values, industry and government will continue
to struggle with attempts to solve incredibly complex problems with often simplistic, one-issue tools.

In response to this need, Slocan Forest Products Ltd. (Slocan) has been designing and testing an innovative
Framework for Sustainable Forest Management, building on work undertaken by others in B.C., Canada and in
other countries, when appropriate. The SFM Framework is not so much a radical shift in how forest management
should be conducted, but rather a systematic approach that organizes, connects and provides detailed rationales
for the many individual resource management processes that currently exist. 

Founded on commitments to concurrent, balanced, multi-value sustainability and continual improvement
through adaptive management, the Framework uses criteria and indicators (C&I) as guideposts for transparent
forest management decisions and actions. With clear spatial and temporal management criteria and indicators,
resource managers can focus on achieving measurable and effective results for identified forest-resource values, with
the Framework providing the foundation for the development of SFM plans in individual management units. 

A Framework for Sustainable Forest Management
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The effectiveness of the SFM Framework owes to several factors. Some of the merits of the SFM approach include
the fact that it is: 

• Systematic – SFM provides an organized, rational and logical way of addressing multiple planning objectives.

• Hierarchically linked – It delineates tasks and issues into strategic, tactical and operational levels and
shows the linkages to each. 

• Rationale-driven – Each component is rationale-driven and literature reviews, testing and development of
approaches have been undertaken. The process is data driven as much as possible. 

• Tool-based – It is supported by a range of support tools including steps for different components such
as indicator mapping, public involvement and development of a local SFM plan. 

• Partnership-focused – The approach taps input from licensees, government agencies, academics, consulting
specialists, First Nations, area residents, stakeholders and interested parties.

With clear spatial and temporal management goals, resource managers can focus on achieving measurable and
effective results for identified forest resource values. The Framework provides the foundation for the development
of SFM plans for each management unit. 

This document describes the components, broad rationales and assumptions supporting the SFM Framework.
Section 2 provides the global, provincial and operational context for the commitment to SFM and background
on the development of the Framework. The key elements of the Framework, including first principles, criteria
and indicators, hierarchical structure, decision support tools and the adaptive management foundation, are
described in Section 3. Section 4 describes how the SFM Framework would be implemented for a sample
management unit to develop a robust, defensible SFM Plan. Current initiatives impacting the development of
the Framework are highlighted in Section 5 and future linkages and impacts are introduced in Section 6. 

The development of the SFM Framework does not assume that the approach is infallible or that all the right
questions have been asked and answered. In fact, an important premise of the SFM approach, as evident in the
concept of adaptive management, is that it is a continual learning process, a never-ending journey, not simply a
conceptual destination to be attained. 

SFM assumes that we will have to change how we do things in order to move toward sustainability. It will require
a renewed commitment to partnership-building, a factor that will play an instrumental role in its success. The
SFM Framework cannot be implemented by a single entity working in isolation and the networking, alliance-
building and exchange of ideas at the core of the SFM approach ensure that it is fully consultative and open to
new ideas from a wide range of experts and stakeholders. 

As a model with the potential for province-wide adaptation and application, the SFM Framework  charts a
positive new path for the future of B.C.’s forestry industry and provides a vehicle that will help tap the full, multi-
faceted potential of our forests, address current expectations and challenges and open the door to increased
growth, competitiveness and sustainability. 

A Framework for Sustainable Forest Management
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2. Moving towards Sustainable 
Forest Management 

The concepts of sustainability and sustainable forest management

have been mostly developed and discussed at international and

national levels. The challenge we currently face, however, is the

meaningful application of this broad concept at the local level.

Sustainable forest management is  not a task to be completed once

and for all, but a vision towards which we must actively strive. Tools

are required to help forest practitioners, governments and public

stakeholders define  the vision of a sustainably managed forest and

measure on-the-ground success  in achieving that goal.

2.1 What is Sustainable Forest Management?
Sustainable forest management has emerged as a management paradigm that attempts to sustain a balanced range
of forestry-related values on a defined landscape over time. It stems from international efforts to address concerns
over the impact of the management of forests for timber only, and the potential of subsequent losses of important
ecological and social values from those forests. This new perspective replaces the historical concept of sustained
yield of timber harvests in British Columbia and refines the more recent planning practices of multiple-use and
integrated resource management (Bunnell 1997). 

The underlying meaning of sustainability as it relates to SFM is tied to the 1987 Brundtland Commission Report
(WCED, 1987), which defined sustainable development as: “…development that meets the needs of the present
without compromising the ability of future generations to meet their own needs.”

Several definitions of sustainable forest management have been articulated in both international and national
contexts (see Adamowicz and Burton 2003). The working definition chosen for the SFM Framework attempts
to synthesize the common thread of these wide-ranging descriptions of Sustainable Forest Management, while
providing a specific goal that can be met. This definition is:

Sustainable forest management is the balanced, concurrent 
sustainability of forestry-related ecological, social, and economic 

values for a defined area over a defined time frame.

The concepts of balance and concurrency are important aspects of the definition. Management issues are often
dealt with in isolation of each other. An essential component of the SFM Framework is the integrated nature of
all of the criteria and indicators. It recognizes that forest management must balance a range of important values
to meet the interests and preferences of a range of stakeholders on public land. 

A Framework for Sustainable Forest Management
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The origin of the ecological, social and economic themes for sustainability dates back to the original descriptions
of sustainable development and management, which acknowledged these as important dimensions for assessing
and achieving sustainability. The Framework respects the need to retain the integrity of these themes, while
seeking integrated solutions (see Figure 1.)

The importance of forests in many ecosystems, economies and social systems worldwide has led to significant focus
on the application of sustainability principles to forest management globally,

since the original development of the concept in the mid-1980s. The
extensive forest lands in B.C. and their dominant role in the

ecology and socio-economic development of the province make
it inevitable that sustainability would become an integral

element of forest management approaches in B.C.

Sustainable forest management
requires cross-disciplinary
approaches to both research and
management. Too often,
scientists and forest managers
operate within the confines of
their specialties – e.g. wildlife
biology, economics, recreation,
silviculture, etc. This often leads
to forest management strategies
that seek to maximize individual
values, independent of the broad
range of other values, but that
fail to recognize the ecological,
economic and social aspects of
sustainable forestry in an
interrelated context. “Decision
makers and managers risk failing
to achieve their goals when they

attempt to sustain components independently and at static levels because other processes and interactions may
confound their expectations” (Wright 2003). Today, forest management must provide integrated and balanced
approaches to sustain multiple values concurrently, and over time.

Implicit in this paradigm is the notion that not all forest values can be maximized at all times and that results will
vary depending on the prevailing ecological and socio-economic conditions. The term ‘desired future condition’
(DFC) refers to this concept or vision of a sustainably managed forest that is our ultimate goal. The SFM
Framework assists in the social determination of what constitutes sustainability (or what the DFC is) so that
progress toward achieving this goal can be assessed. 

A Framework for Sustainable Forest Management
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2.2  Why develop a Framework for 
Sustainable Forest Management in B.C.?

The impetus for moving towards a sustainable forest management
paradigm has its roots in both social pressures and scientific
acknowledgement of the need for change in the management of natural
resources (Adamowicz and Burton, 2003). In British Columbia, several
issues have brought about the shift to managing forests for multiple values
and government has responded with a range of policy initiatives. 

Although it may be considered that B.C. has taken a leadership role in
several aspects of resource management, few of these initiatives have been
developed in context of each other or are linked within a larger planning
environment, nor do they propose operational tools to address many of the
strategic-level forest management approaches. There are a number of policy,
market and professional forest management drivers that are currently
underway in B.C. The SFM Framework can assist with the implementation
of many of these initiatives and show how the requirements of each can be
brought together under one Framework, in order to gain efficiencies and
improve overall management of forest resources.

Strategic land use planning
The intention of Higher Level Plans, Land and Resource Management
Plans (LRMPs) and Regional land use Plans in B.C. is to establish longer
term strategic goals for Crown land management in extensive geographic
areas. The plans typically include a map of resource management zones,
and text that contains land and resource management objectives and
strategies that apply to the zones. Usually, these plans do not contain
explicit techniques that transparently identify, track and balance all three
values at once. Forest managers are often left to find this balance during
implementation. In addition, these plans are generally not supported by a
strong scientific rationale nor structured to clearly report on whether
concurrent sustainability of ecological, economic and social values is being
achieved at the strategic level through to operational implementation.

The SFM Framework can work within the existing land use planning
regime because  the objectives developed for an LRMP or LUP are
addressed by the Framework’s C&I and BMPs. The Framework can
identify potential conflicts that might arise with some of the LRMP
objectives and provide an alternative approach to achieving objectives.
Once strategic level goals are developed for broad management objectives,
the Framework hardwires linkages between the strategic, tactical and
operational levels. This approach builds upon and is the next iteration for
strategic land use planning.

A Framework for Sustainable Forest Management
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The Sustainable Forest

Management Framework is

intended to be an effective and

efficient approach to address

multiple and often unrelated

forest management initiatives –

from government policies and

legislation to market place issues

such as certification – under one

umbrella.  Rather than have

forest practitioners continue to

divert scarce resources to deal

with one-off issues, the

Framework provides a set of

tools and processes that facilitate

the integrated information

required for government

approval of sustainable forest

planning and management. 

A COHESIVE APPROACH TO 
A MULTI-FACETED TASK



Forest and Range Practices Act (FRPA)
B.C. is in the process of implementing new forestry legislation that is intended to create a more results-based
focus for forest management in the province. Rather than defining detailed, prescriptive practices, the new Forest
and Range Practices Act (FRPA) will identify key values that are to be managed for, and define government’s role
in  setting objectives for these values, leaving licensees to develop, implement and report on achievement of these
objectives through their preferred practices. Industry will have to develop strategies and associated rationales to
show how they are going to achieve the default results established under FRPA. The legislation also creates
opportunities for industry to develop and implement innovative, new approaches to forest management. 

The Framework provides a peer-reviewed process to develop locally relevant strategies to address the objectives of
the new FRPA. The rationales, data, decision-support tools and adaptive management components of the
Framework can be used in defense of innovative and alternative forest resource strategies.

Defined Forest Area Management policy
Historically, the provincial government has taken a leadership role in forest management planning initiatives
within timber supply areas, including licenses with a number of forest companies. A new component of provincial
forest policy is Defined Forest Area Management (DFAM), which involves licensees working together to
undertake broad forest planning initiatives including inventories, forest health planning and allowable annual 
cut determinations.

The Framework assumes that licensees operating on a common land base will cooperatively establish and
implement forest management strategies while continuing to compete at their core business of milling and selling
forest products. The Framework builds upon the concepts established in DFAM legislation and policy.

Professional due diligence
In B.C., registered professional foresters, engineers and other specialists play vital
roles in the development and implementation of forest management plans.
Although forest resource professionals have always been required to uphold their
code of ethics in their actions, past forest legislation and policy have ensured
significant government scrutiny of professional decisions. Substantial reduction
in government staff and role in the review of professional plans, in conjunction
with the implementation of FRPA, place increased reliance on professional
opinion and thus raises the requirements for due diligence. Corporate
professionals, and those engaged in consulting roles, must exercise exceptional
due diligence to thoroughly understand and consider the implications of forest
management options.

The Framework is a scientifically based, multi-resource system of decision-
making that will be needed to support resource professionals in this new
legislative and policy environment. The multi-disciplinary nature of this
Framework and the involvement of the public provide forestry managers with a
documented approach to addressing resource management issues outside of their
area of expertise. The SFM Framework and its components will help supply
evidence that as many variables as possible were considered in the goal  to
achieve balanced and concurrent sustainability.

A Framework for Sustainable Forest Management
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Natural disturbance events 
Natural disturbances such as wildfire,
windthrow and insect and disease outbreaks
affect forested patterns, ecosystem structure,
forest establishment and growth through
time. There is a common belief that forest
ecosystems are fairly resilient or adaptable to
historical natural disturbance patterns. 

However, social and economic expectations
around forest-damaging agents have begun
to alter how we manage for natural
disturbance. On one hand, some scientists
argue that we must manage forest resources
in order to emulate natural disturbance. On
the other hand, expanding human habitation
of forest areas, the need for access, hydro
development, the massive mountain pine
beetle epidemic in central B.C. and extensive
wildfires have forced us to reconsider our
assumptions about natural disturbance.
Companies operating in areas where events
such as these have occurred must develop
approaches to incorporate new realities into
their management plans. The Framework
addresses natural disturbance by integrating its effect on ecological, social and economic values through its
incorporation in scenario design, scenario analysis and trade-off analysis.

Forest product certification
Slocan sells the majority of its products in the global forest products marketplace. Independent third-party
certification of the company’s forest management practices is rapidly becoming a requirement for continued
access to key markets. The Framework is a forest sustainability planning system that will assist in addressing these
certification requirements.  

Interactions with other resource industries
While it is one of the major forest-dependent industries in B.C., the forest industry is not the only industry that
relies on forest resources. Interactions between the forest industry and other industries are growing as the former
accesses more of the landscape and as other industries, such as tourism and energy, expand. While it is not within
the scope of forest management plans for timber harvesting to account for the cumulative impacts of all resource
use, it is important for these plans to address the implications of timber harvesting on other industries. A
comprehensive, transparent SFM system is needed to clearly define the influence of forest management and how
other resource-based industries impact our ability to achieve a balanced sustainability in our forests.

A Framework for Sustainable Forest Management
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2.3  SFM Framework objectives 
The principal goal of the SFM Framework is to strike a sustainable balance among the three categories of forest
values. The research-based knowledge gained from the SFM approach serves to guide the sustainable harnessing
of forest resources, the continuous evaluation of the impacts of forest activities and corrective management
actions, as needed. To facilitate the accomplishment of this overarching goal of multi-resource sustainability, the
SFM approach focuses on a number of specific objectives. The specific objectives of the SFM Framework are to
create an approach to forest management that: 

• provides strategic corporate direction for forest management planning and activities;

• describes how balanced and concurrent management of ecological, social and economic
values can be sustained in a given management unit; and

• achieves efficiencies in forest management planning and operations

To achieve efficiencies within the current marketplace and in terms of government policy and legislation, this
Framework must: 

• create opportunities to vary existing legislation (i.e. Higher Level Plan objectives)
through a rigorous and peer-reviewed process, including trade-off analysis when needed; 

• integrate information required for government approval of new Forest and Range
Practices Act (FRPA) Forest Stewardship Plans and Defined Forest Area Management
(DFAM)  plans; and

• meet the requirements for selected forest products certification approaches

To meet these objectives, an effective framework for designing approaches to sustainable forest management must:

• define current conditions;

• define desired future conditions that reflect a feasible balance of social, environmental
and economic values;

• define ways (practices) to achieve the desired future conditions; and

• define the process for continual improvement through monitoring, evaluation, reporting
and adjustment
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It is expected that the attainment of these SFM Framework objectives will translate into a range of positive
outcomes for forestry planning and operations. These outcomes encompass several categories of benefits, ranging
from an enhanced market place reputation, both locally and internationally, to improved stakeholder
relationships and cost efficiencies stemming from increased innovation. Table 1 summarizes these benefits.

Table 1. Expected outcomes and associated benefits of implementing the SFM Framework
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Visibly illustrates commitment to sustainability

Foundation for a range of certification approaches

Provides credible information for requesting unit-specific mgt. objectives to improve economic 
efficiencies. Encourages the development of innovation, and facilitates corporate, government 
and social approval

Extensive info and specialist involvement reduces risk of erroneous decisions, and liabilities to 
professionals and the company

Engages FN in ways that reflect their preferences and readiness

Rigorous, science-based approaches and info allows government decision-makers to accept innovative,
cost-effective practices, and corporate managers to implement practices with minimum conflict

Engages stakeholders efficiently, in ways that reflect their interests and capacity
Rigourous scientific basis and transparent process will increase confidence
Meaningful involvement of conservation groups

Creates scientifically grounded management approaches that will endure through constantly changing
forest policy. Reduced conflict

Incorporation of integrated, efficient, cost-effective information management, focused on operational
information needs will avoid costly information collection, storage and analysis

Improved marketplace acceptance, government approval of innovative approaches, reduced conflict,
increased certainty and effective information management will reduce costs

BENEFIT

Marketplace 
recognition

Certification

Innovation

Professional 
due diligence

First Nations

Transparent 
decisions

Stakeholder/Public
relationships

Certainty

Information 
management

Costs



2.4  Development of the SFM Framework

Over the past few years, a variety of licensees and most of
Slocan’s divisions, have developed individual projects in
an attempt to deal with a variety of pressing forest
management issues. Several pilot projects across the
province began to wrestle with the idea of testing
alternative forest management approaches. Work began
on the development of an overarching forest
management Framework in the Arrow TSA’s Innovative
Forestry Practices Agreement (IFPA) in 1998. This
Framework was developed as a tool to assist with the
challenges involved in forest management and decision-
making in an area characterized by complex ecological,
social and economic conditions. The IFPA resulted in an
opportunity for researchers, forest practitioners (Slocan,
Kalesnikoff Lumber Ltd., Bell Pole Company Ltd., Atco
Lumber Ltd., Riverside Forest Products Ltd.) and
government agency staff from the Arrow Forest District
to work together to design and test the implementation
of an SFM Framework. 

An initial scan of possible approaches yielded the rather
disappointing realization that existing forest planning
approaches did not support the working definition of
sustainability that had been adopted for the Framework.
While strategic land use plans stated that concurrent
balancing of values was desirable, it was not usually clear
to forest managers, or the public, how this was to be
achieved. Ecosystem-based management explicitly places
environmental values at the forefront, leaving social and
economic values as secondary considerations and
certification models require reporting of specified
conditions, but these reports do not indicate whether
sustainability is or is not being achieved. In many cases
the concepts developed were not supported by a
systematic monitoring and evaluation program and were
not based on data or scientific principles. The absence of
a suitable model resulted in the development of this new
approach to SFM. 

An interdisciplinary team including Slocan divisional
staff, academics, consultants, government agency staff
and other licensees partnered in the design and testing of
Framework components. Scientists and graduate
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The SFM Framework provides a credible and

scientifically based planning system for the

sustainable forest management of our forests.

Research and contributions from a wide

range of specialists in the design and

development of components of the

Framework have resulted in an objective and

rigourous approach that taps into current

knowledge and state-of-the-art technology.  

The scientific foundation of the SFM

Framework represents the best available

expertise and encompasses a wide range of

activities including literature reviews, criteria

and indicators-led scenario design, pilot

testing of quantitative decision support tools,

a solid grounding in data through spatially

based analysis and forecasting of current

and future conditions. The development of the

Framework has relied on the collaboration of

an interdisciplinary team and partnerships

between academics, government agencies,

industry representatives and special interest

groups (such as environmental non-

government organizations).

BRINGING SCIENTIFIC CREDIBILITY 
TO FOREST MANAGEMENT



students at the University of British
Columbia’s Faculty of Forestry took prominent
roles in the development of several
components of the Framework. This included
the development of locally relevant criteria and
indicators of sustainable forest management
and the design and local pilot testing of a
number of decision-support tools. The design
of each component began with an extensive
review of literature to identify promising
approaches. This was followed by design and
testing of systems and techniques, always with
an eye to creating a scientifically credible and
operationally feasible system. A solid
grounding in data and support through
credible, integrated, spatially based analysis
that includes forecasting conditions over time,
have been priorities. 

In 2002, there was a corporate commitment to
support the completion of the conceptual
development of the Framework across all
divisions and to use the approach to create
local Sustainable Forest Management plans. 

Information exchange and multi-partner projects and workshops have been undertaken for a variety of the
Framework’s components. Existing knowledge gaps will continue to be filled in the coming years and increased
partnerships will ensure efficient use of limited resources.
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3. Components of the 
SFM Framework

Planning within this SFM Framework is not narrowly designed to address the existing policy or certification

environment. Rather it describes a process that policy makers and resource managers can use to develop and

implement management objectives regardless of the prevailing government policy or marketplace pressures. 

The SFM Framework comprises three major components. The first is this document, which describes the
rationales for the development of each of the components of the Framework and how they fit together. The
second is the Scientific Foundation contained in the background research, reports and papers from which the
rationales for specific components of the Framework were developed. The third is the SFM plan that will
describe the local implementation of the Framework in each of Slocan’s operating areas. Figure 2 shows these
three components in relation to each other.

Figure 2. Components of the SFM Framework 

This section provides a detailed description of the SFM Framework beginning with the first principles upon
which the Framework has been designed. This is followed by an overview of the key components of the
Framework including the hierarchical planning approach, criteria and indicators, decision support tools, and the
adaptive management and information management systems.
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3.1 First principles
The first principles of the SFM Framework represent the foundation or core set of standards and ideals that are
incorporated into the development and implementation of the Framework at all levels. These cardinal ideals serve
as a common reference point in the overall design of the SFM approach and underpin the development and
implementation of every component of the Framework. In effect, they serve as the six pillars on which the SFM
approach is built. 

3.1.1 Linking strategic issues and operational realities

Forest planning defines how a geographic area will be managed for specific forest-related attributes.
Often, there are a number of plans and planning levels for an individual management unit. Depending
upon the spatial and temporal aspects of the plans, they identify management objectives, where and under
what conditions an activity or project can proceed, and what attributes must be protected or rehabilitated.

Forest management in B.C. is driven by provincial-level legislation, policies, and more recently, practices;
by regional-level policies, plans and practices; and plans and practices at progressively smaller geographic
areas. While Sustainable Forest Management could be pursued at any of these levels, the meaningful level
is the management unit – a Timber Supply Area (TSA), or Tree Farm License (TFL). These units range
from 100,000 to 10 million hectares in size. This is the unit that staff currently manage as operating areas,
and for which data has already been compiled for existing planning processes including TSA Land and
Resource Management Plans, TFL Management and Working Plans, the Timber Supply Reviews and
Forest Development Plans. These units are also most commonly used for policy decisions by government
and corporate decision-makers. As well, people with interests in these areas, including First Nations,
stakeholders and the public, are familiar with processes and decisions for these areas.

A first principle of the Framework has been to demonstrate to government and industry managers, First
Nations, area residents, stakeholders, and customers of forest products that it is possible to implement
Sustainable Forest Management at the management unit level. The Framework described in this document
provides corporate direction for operations staff to develop SFM plans for implementation in each
management unit. 

Within a management unit, the activities of other
resource industries or users, or government policies, may
impact the ability of forest companies to achieve SFM.
These situations will not be ignored. Government
ministries and other resource industries or users will be
encouraged to develop strategic plans, where needed, to
address specific management issues. 

One of the least recognized challenges in the search for
favourably balanced sustainability is the diversity of
scales that need to be addressed to make the strategic
forest plan transparent, practically meaningful and
operationally achievable (Lau 1999). Reconciling the
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need for broad direction on strategic issues with the practical realities
of day-to-day operational decisions is not easily achieved. Some
planning systems tend to focus on the strategic level, assuming that
broad management direction will be accurately translated into
operational decisions and actions, while others focus on the
operational level (i.e. best management practices), assuming on-site
realities take precedence over strategic ideals. The development of
this Framework has helped to identify the critical role of tactical-
level activities in linking the strategic and operational levels. Limited
resources to design plans and implement practices require any SFM
approach to be efficient and clearly focused on benefits at the
operational level of implementation. The SFM Framework respects
the need for efficiencies and the differences in perspectives and
explicitly links the various organizational levels in a hierarchical
structure – strategic planning is focused on the MU level, with an
eye on the long term; tactical planning emphasizes areas where
operational practices are planned in the medium to short-term; and operational planning continues much
as it is today, dealing with site-specific conditions and annual financial realities.

3.1.2 A rigorous, scientific basis 

Recent forest planning initiatives have sought to reflect stakeholder views as the foundation for
appropriate management approaches. The resulting plans have suffered from a lack of scientific basis,
including the viewpoints of experts and professionals using scientific rationales to create credible, effective
approaches to SFM (Kneeshaw et. al. 2000). In addition, resource managers in government and industry
face substantial uncertainty when making decisions regarding the development, management and
conservation of resources. To address these challenges, the SFM Framework is scientifically based,
meaning that wherever possible, resource management planning and decisions are supported by clear,
understandable and valid quantitative data. In the absence of data, literature reviews, expert opinion and
peer reviews will support implementation.

Taking a science-based approach was an explicit choice within the Framework. Since 1998, the company
has worked with various academic partners to develop the Framework, including researchers and experts
from the University of British Columbia and the University of Alberta in fields such as economics, forest
policy, wildlife biology, ecology, hydrology, silviculture, landscape architecture and other social sciences.
Consultants with recognized expertise in their fields have also been involved in specific projects. This
inter-disciplinary approach has facilitated the development of leading-edge tools and research techniques
to help us better examine the variables and factors involved in forest resource sustainability. The
development process also received input from federal and provincial government agencies, the SFM
Network National Centre for Excellence and other forest licensees, through collaboration on various
forestry pilots. 
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In the past, a lot of money has been spent on one-issue projects that do not deal with the larger
complexities of sustainability. The Framework has focused spending of limited funds on specific
knowledge gaps. The projects that form the basis for the Framework have resulted in an extensive library
of background research that provides the rationales for the Framework. These reports will be available on
the SFM Framework website at www.sfmportal.com. This document compiles the rationales into a
concise reference. 

The same level of rigour will be applied in the implementation of the Framework through MU level SFM
plans and operational activities. This will be achieved in part by having expertise available to support
divisional staff to develop plans and undertake activities in each management unit. 

3.1.3 Continual improvement/
adaptive management

The social, ecological and economic forces at work
in forest resource management are not static. As
natural processes and our management actions
affect forest resources over time, and as public
preferences shift, managers must be prepared to
adapt plans and practices to continue to move
toward sustainability. The SFM Framework is
founded on adaptive management thinking to
support continuous improvement in forest
management planning and operations.

During the planning phases, thought is given to
identifying key questions to be considered so as to
reduce uncertainty and improve confidence in
planning objectives as well as best management
practices that permit a range of possible solutions to
be tested. 

The information and learning generated by the
adaptive management system within the SFM
Framework provides managers, government
agencies, the public and stakeholders with
assurances that the Framework remains focused on
achieving goals. Partnerships amongst licensees,
government agencies and research organizations
will be required to incorporate the continuous
improvement concepts and thinking within an
effective adaptive management approach.
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3.1.4 Public involvement

Policy makers and resource managers across the globe have struggled with the concept of adequate and
meaningful involvement of interested stakeholders and publics in the development and implementation
of resource management. Dr. Stephen Sheppard (2003) sums up this first principle for the SFM
Framework: “In general, successful public involvement provides fair, effective, open and accountable
processes that take into account the multiple and often competing social values the public have identified
as important.” 

The SFM Framework has focused on the development and testing of approaches for efficiently involving
local stakeholders and publics - groups who directly use, or who are directly affected by management
strategies on, Crown forest land within a MU. The interests of non-local individuals and groups have not
yet been considered. However, in the strategic assessment at the MU scale all potential external
influencers of the process will be addressed if appropriate. 

A key aspect of this Framework is therefore the need to elicit information from local stakeholders, citizens,
and interested parties and involve them in planning and implementation in ways that reflect their
interests and concerns. This must be done efficiently, in both time and cost, and effectively for both
stakeholders and resource managers. Given the range of stakeholders and interests in each MU, the
Framework requires resource managers to first implement a stakeholder analysis to explicitly enumerate
and evaluate the stakeholders, then develop stakeholder and public involvement approaches that reflect
local conditions in each MU. Before developing these approaches, resource managers should ask
themselves the following questions (Sheppard 2003):

1. Can involvement of the widest spectrum of participants in the decision-making
process truly result in better decisions?

2. When is it most beneficial to involve stakeholders?

3. What level of engagement is appropriate? 

4. Do the proposed public involvement processes truly represent the interests and
issues of the majority of people?

5. What are the external constraints to changing resource management based on local
public/stakeholder input? (i.e. provincial-level considerations)

Through the use of criteria and indicators and decision-support tools, the Framework encourages a range
of approaches to elicit information and involve stakeholders, including open houses, web access to
information, public advisory groups, focus groups and surveys. 

3.1.5 Respecting First Nations rights 

First Nations hold a unique position in Canada and as such, have a legally protected right to participate
in the development and review of resource management strategies or plans in areas they assert to be
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traditional territories, including Crown lands outside
areas where treaties apply. This approach recognizes
all First Nations aboriginal and treaty rights, and will
facilitate the involvement of First Nations in the
SFM Framework. 

A review of scientific and practical literature related
to First Nations interests in SFM reveals three
guiding principles (Lewis et al., 2003):

1) Access – First Nations are interested in the
maintenance or enhancement of fair access to
resources and economic benefits;

2) Co-operative management – Interested First
Nations seek the rights and means to manage
forest resources cooperatively and equitably;
and

3) Social well-being – First Nations are interested
in the health of indigenous people, and their
material and spiritual uses of the forest and
forest ecosystems. 

As individual First Nations will hold differing
perspectives on these interests, the SFM Framework
will be implemented to reflect the needs of each First
Nation. Individual divisions will work with local
First Nations to encourage them to become involved
in the development of local SFM plans and resulting
operations. 

3.1.6 Corporate framework for
flexible, local implementation

Slocan Forest Products operates throughout the Interior of British Columbia - from the wet belt of the
southern Interior valleys, through the pine-covered plateaus of the central Interior to the boreal forests of the
northeast. Differing ecological, economic and social conditions and issues challenge each operation. The
Framework has been designed to recognize and respect this diversity. 

Rather than a rigid, linear approach, the Framework is a process for achieving Sustainable Forest
Management across a range of conditions. It provides a structure and a series of tools that can be
combined in the most appropriate ways to develop local SFM plans that meet the needs at the divisional
local level. Innovative, new approaches are encouraged to effectively address situations that were not
encountered during the design of the Framework. The existing strategies, designed through local planning
processes to deal with unique ecological and socio-economic conditions of a particular area, should also
be incorporated.
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3.2 The SFM Framework hierarchy
The planning elements of the Framework are built around three concepts –
a clearly integrated hierarchical planning structure, a suite of decision
support approaches that can be used at the most appropriate planning level
and an overarching adaptive management system. This section describes
each of these concepts and section 4.2 illustrates how these planning
concepts can be utilized to develop an SFM plan. 

The term “Framework” implies that there is a basic conceptual structure
in place. For the SFM Framework, this structure is a hierarchical planning
approach. As defined by Barber et al. (1996), a “hierarchical approach is
based on a sequential and iterative process, rather than (a) simultaneous
one for solving (an) integrated forest planning problem.” If done properly,
a hierarchical approach encourages resource managers to organize
information for each management level, ensuring that the levels are
linked, integrated and efficient. Levels are defined temporally and
spatially, where the scope of the higher level fully encompasses the scope
of the lower level (Connely 1996). One of the strengths of the SFM
Framework is the identification of resource management activities, which
should point to roles and responsibilities at each hierarchical level. 

The SFM Framework adopts a hierarchical structure with three different
levels: strategic, tactical and operational. This applies for both the
development of the SFM Framework and the implementation of a local
SFM plan. The three levels are interactive and, starting at the strategic
level, the tasks and information at each level result in progressively more
specific management outcomes being defined. In this Framework, strategic
planning sets out broad, long-term objectives, or desired future conditions,
for a number of indicators in single or multiple management units.
Tactical planning supports both the strategic level and the operational
levels. The tactical level develops alternative scenarios based on strategic
direction and then translates strategies through best management practices
(BMPs) for the operational level. The operational level then provides
direction for on-the-ground, annual and day-to-day forestry activities.

Planning within this Framework is not specifically intended to only
address current government policy or forest products certification. It
describes a process and tools that policy makers and resource managers
can use as they develop plans and practices to define and demonstrate
balanced sustainability of the ecological, social and economic values and
attributes of a management unit. The resulting plans and practices then
nest efficiently to meet the prevailing planning objectives.

The cohesive and integrated

nature of the SFM Framework is

a function of the hierarchical

approach to planning that sees

the three levels of forest

management as distinct but

inextricably linked. While the

strategic, tactical and

operational levels each have a

different temporal and spatial

focus to ensure efficient

allocation of resources, the

connectivity inherent in

hierarchical planning ensures

that strategic objectives are

implemented effectively at the

operational level through

integration and analysis at the

tactical level. 

HIERARCHICAL PLANNING:
INTEGRATING FOREST

MANAGEMENT ACTIVITIES 
FOR GREATER EFFECTIVENESS

AND EFFICIENCY



The following briefly describes the components of each of the planning levels.

3.2.1 Strategic level planning

According to Barber et al. (1996), the primary function of the strategic level is “to analyze forest-wide
issues, concerns and opportunities, allocate lands, adopt standards and guidelines, establish production
levels for outputs and describe environmental effects.” Within the context of the SFM Framework, this
level establishes broad management objectives or sustainability criteria over as large an area as possible and
over a long time frame (from 100 to 300 years). It also makes a determination on the input provided from
trade-off analysis, as required, and ultimately approves the SFM plan that establishes the desired future
conditions and defines the management emphasis to be followed in the various landscape units or zones
for the next level of forest management planning.

The establishment of criteria, indicators and thresholds/targets is undertaken at the strategic level in the
SFM Framework. They can be used both to gauge the sustainability of strategic alternatives and assess
broad trade-offs. Elicitation and consideration of stakeholder and public views on the criteria and
indicators, and priorities amongst them, are an important component of this level. The Framework
recommends innovative approaches for these tasks. 

The information and strategies developed at the strategic level are used to guide the tactical and
operational levels.
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Figure 3. From strategic to
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3.2.2 Tactical level planning

If the role of the strategic level is to identify and describe the significant objectives for managing forest
resources sustainably, then the role of the tactical level is to track, analyze, interpret and report on how
the operational level practices are contributing to the achievement of strategic level objectives on the
landbase. Planners at this level must interpret strategic objectives for implementation at the operational
level and must also take recommendations for change from operational staff back up to the strategic level. 

Sessions and Bettinger (2001) provide a listing of the types of management actions that are incorporated
in tactical level planning: “Adjacency constraints, particularly those permitting groups of polygons to be
harvested together, corridors for wildlife or recreation, floating patches of mature habitat, roads, core
habitat requirements, and road access are several of the spatial requirements often left for tactical planning
due to the inability of…strategic models to consider them. Similarly, issues such as logging feasibility, and
the decisions that relate to logging feasibility…are generally left for tactical planning.”

During development of the SFM plan, this level of the Framework captures data (from either the
operational or strategic level) and analyzes the current situation. If current practices can meet the DFC,
then the tactical level sets out priorities and develops projects to fill any knowledge gaps and completes
the development of the SFM plan. Once approved, the tactical level oversees implementation of the plan.
If the analysis of the current situation identifies conflicts between indicators, then it oversees the public
multi-criteria analysis (MCA), the development of alternative scenarios, and forecasting, and reports
findings to the strategic level.

Another dimension of tactical level planning is the compilation and development of BMPs that are
explicitly linked to the DFCs or desired future conditions established at the strategic level. Forest
practitioners have developed a number of practices that are suited to local conditions. These practices will
be linked directly to criteria, indicators and their thresholds and will be used in scenario design. In some
cases there will likely be opportunities to develop innovative approaches to field practices that will then
be added to the local operations suite of BMPs for both the non-harvestable land base (NHLB) and the
timber harvestable land base (THLB).

Although stakeholders and area residents are involved in the identification of criteria, indicators and their
targets at the strategic level, localized resource attributes will likely still be identified at the tactical level.
The public will be involved at the tactical level to identify local information and concerns that may not
be specifically identified at the strategic level. If a localized conflict with one or several indicators is
identified at this level that was not identified at the broader strategic level, best management practices or
strategic thresholds or targets may have to be revisited, and possibly adjusted. The tactical level “provides
a method of making adjustments so that project activities can be brought back in line to meet plan
objectives…” (Barber et al 1996). Coordination between the strategic and tactical level ensures that there
is continual improvement in management objectives and activities and identifies opportunities for
improvement or development of best management practices. This linkage is exemplified by the fact that
the tactical level planners develop and oversee the operational implementation of the SFM plan. 

Although some analysis will be undertaken for an entire management unit, tactical level plans can be
developed for smaller geographic areas within an MU. This level of planning is often only required for
the portions of the unit where management activities will occur during the tactical planning horizon,
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which is usually the next 20 years. Tactical level planning will support and guide the current government
requirement for a Forest Stewardship Plan. These smaller scale plans will ultimately have to be rolled up
for analysis at the MU level.

3.2.3 Operational level planning

Once the strategic and tactical components of the SFM framework are in place, resource managers focus
on site-specific and annual planning. The operational level of planning is the shortest-term planning
horizon, focused on specific harvesting units. It creates the on-the-ground imprint of all management
policy and planning. 

This level of planning provides flexibility for resource managers to ensure efficiencies for field operations.
At this level, licensees collect site-specific information for harvest areas to define how roads will be
developed and how harvesting and reforestation will occur. This information can also be used for
monitoring and reporting purposes.

The work undertaken at the strategic and tactical levels is intended to provide assurance to government,
stakeholders and local residents that the impacts of timber removal and road construction, through
operational plans and actions, will not jeopardize the protection or maintenance of other forest-related
resource values and attributes, and that the economic and social benefits derived from forestry are sustainable. 

The table below summarizes the characteristics of the hierarchical planning levels incorporated in the
SFM Framework. 

Table 2. Characteristics of planning levels within a hierarchical framework
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Definition of broad strategic
objectives in a Sustainable
Forest Management Plan

Entire management unit
or larger

At least 100 years

• Define criteria and indicators
• Assess current practices 
• If necessary, evaluate 
alternative scenarios, including
trade-offs if necessary

Into developing criteria and 
indicators, and defining
priorities for trade-off decisions

Localized planning to achieve
the broad, strategic objectives

Drainages where operations will
occur in next 20 years

20 years

• 20-year plan including 
road locations, harvest units,
silvicultural approaches

• Compile and where necessary,
develop best practises

• Analysis of monitoring outcomes

Into incorporating local, on-site 
interests and concerns into harvest
plans & best management practices

Site-specific planning for 
operational activities, and 
annual scheduling of operations

Areas where activities are planned
for the next year to 5 years

Annual – 5 years

• Prepare site specific plans for
road construction, harvesting,
reforestation and rehabilitation

• Schedule operations in an
annual plan

• Collection of monitoring data

Not usually needed, excepting
for particularly highly 
valued sites

HIERARCHICAL LEVEL

Strategic Tactical Operational

Purpose

Geographic scale

Planning horizon

Tasks

Stakeholder and
public input

CHARACTERISTIC



3.3  Criteria and indicators – Guideposts to SFM
Operational forestry managers recognize that they cannot monitor
everything, measure everything or maximize everything, everywhere and
all at once. Criteria and indicators (C&I) provide a structure – a set of
guideposts for sustainable forest management – that can be used both to
provide a strategic and systematic means of creating and evaluating forest
management options, and to foster the development of adaptive
management programs (CCFM 1997, Prabhu et al., 1999). These
guideposts are also used to assess the achievement of desired future
conditions and concurrent sustainability. The use of criteria and
indicators in this Framework is explicitly results-based, focusing on clearly
defined performance measures.

Developing credible criteria and indicators
The SFM Framework uses C&Is to measure and demonstrate the
sustainability of ecological, economic and social values in a forest
management unit.

Terminology amongst SFM practitioners is often different. To facilitate
discussion and comparison with other systems, we define values, criteria
and indicators as follows:

Value: Standards or principles considered valuable or
important in life – ecological, economic and social in this
Framework (Oxford Dictionary 1994).

Criterion: A category of conditions or processes by which
sustainable forest management may be assessed;
characterized by a set of related indicators which are
monitored periodically to assess change (Santiago
Declaration in Montreal Process 1995). Criteria are meant
to be broad management objectives that are proven
through the repeated, long-term measurement of
associated indicators. 

Indicator: A measure of an aspect of the criterion; a
quantitative or qualitative variable which can be measured
or described and which, when observed periodically,
demonstrates trends (Santiago Declaration in Montreal
Process 1995). Indicators are used in monitoring the
effectiveness of activities, in terms of outcomes, as opposed
to compliance monitoring in a rule-based approach. 

A Framework for Sustainable Forest Management

24 March, 2004Components of the SFM Framework

By defining and monitoring

criteria and indicators for social,

ecological and economic forest

values, the SFM Framework

provides an objective and

quantitative index of progress

towards the achievement of

sustainability objectives. C&I are

scientifically credible tools for

setting sustainability goals,

tracking progress and effecting

adaptive management action

when targets are not met,

providing the foundation for a

results-based approach to forest

management. C&I are

operationally feasible measures

that provide a strategic and

systematic foundation for a

results-based approach to forest

management.

C& I: GUIDEPOSTS TO
MEASURE FOREST
SUSTAINABILITY



Criteria and indicators have comprised part of the Sustainable
Forest Management paradigm since the 1992 UNCED
Convention of Biological Diversity, designed to conserve the
biological diversity of temperate and tropical forests around the
world. International initiatives resulting from the Convention
committed countries to sustaining biological diversity at a
national level, using C&I to define and ensure sustainability and
to provide a common understanding of what is meant by
Sustainable Forest Management (Woodley et al., 2000). These
initiatives included the 1994 Montreal Protocol and subsequent
1995 Santiago Declaration (for non-European nations). In
Canada, the result was a national set of C&I, developed and
promoted by the Canadian Council of Forest Ministers (CCFM),
that are intended to provide a framework for describing,
assessing, and evaluating the country's progress toward
sustainability (CCFM, 1997).

The CCFM (1997) C&I emphasize a procedural and descriptive approach to reporting on the state or condition of
forest characteristics across Canada. Many of the reporting elements are not relevant at the MU level. Consequently,
this national approach has been found inadequate to address what we consider to be key elements of an SFM
approach using C&I at the MU level – namely the quantitative assessment of the concurrent sustainability of a range
of forestry-related values, at both spatial and temporal scales, that is meaningful for a specific management unit and
is supported by scientifically credible data. As such, a key component of the SFM Framework has been the
development of a set of C&I that meet these requirements and can be implemented at a local level.

Although not adopted verbatim, the 1997 CCFM set of C&I have provided the context and foundation for the
creation of locally relevant C&I applicable to specific forest management units used in the SFM Framework.  The
Framework C&I is a hierarchical system where the indicators for each criterion are developed to most completely
and most efficiently measure progress toward achieving the criterion. As such, all indicators must be measurable;
i.e. characterized by a set of variables, that when measured over time, provide quantitative information about the
trend of an indicator. The Framework’s base set of indicators have been developed by teams of experts including
scientists, specialists and forest practitioners to reflect the mandate set out at the beginning of the project – a
Framework for SFM, using a C&I approach, that is scientifically credible and operationally feasible.

The C&I developed under the Framework describe the basic elements of a sustainably managed forest and can
be used to measure progress toward that condition. This approach implicitly recognizes that a limitless number
of indicators and measures are neither practical nor feasible. In using C&I, the Framework attempts to focus the
scope of what is being measured in order to determine progress toward achieving SFM on the most important,
effective set of variables. The SFM Framework Scientific Rationale document describes the rationales behind each
of the criteria and indicators.

This list of criteria and indicators is not intended to be a fait accompli for indicator development in local processes
of SFM plan development. Instead, it recognizes that the identification of credible and effective indicators of
SFM is a technical process, especially for ecological and economic values where the scientific foundation behind
theory and principles is well established. The intent has been to develop a core set of C&I that are transferable
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between MUs and therefore permit comparison (Kneeshaw et. al, 2000)
and provide a foundation for indicators to be localized to address key
issues characterizing specific management units. 

Local stakeholder or public involvement at the MU level is an essential
element of designing C&I that reflect preferences or prioritization of local
values. This would include adding locally important issues not
represented by the indicators, removing indicators not deemed important
(if that does not compromise the integrity of measuring a criterion) and
identifying perceived biases. This is particularly important as
stakeholders, area residents, First Nations, managers, experts, and
decision-makers decide how different factors should be weighed in a
socially acceptable way to provide objective, transparent and quantifiable
input to decision-makers. (Kneeshaw et al., 2000). Table 3 contains the
current set of C&I developed specifically for the SFM Framework. 

Setting measures and thresholds 
Using criteria and indicators to measure and assess the sustainability of
forest values over time and space requires that appropriate measurement
units be selected so that managers, and ultimately, agency and public
stakeholders, have confidence that the indicators are an accurate gauge of
the effectiveness of the approaches used to meet specified criteria. These
variables, called measures, provide quantitative information about the
status and/or trends of an indicator when monitored over time. Measures
of indicators represent the actual “things” or land-based resources that are
tracked over time and space. They provide the on-the-ground link to
indicators, criteria and values, and signal the trend for each resource.

An important consideration when selecting a measure is the relative ease
with which it can be quantified. Measures that are expensive and time
consuming to obtain are of only limited value regardless of how accurately
they reflect changes in their associated indicator. A measure must also be
useful for predicting the trends for an indicator, rather than simply
describing its condition.  Otherwise, little is gained by incorporating the
measure into a monitoring program. 

Selection and reporting on measures has traditionally been where SFM
planning and monitoring has stopped – with reports on the status of
indicators. An important characteristic of this Framework is the
incorporation of quantitative assessment and reporting on the
achievement of indicators, and thus criteria, through defined thresholds
and targets and the linkage of the information to an adaptive
management process that facilitates continual improvement of the SFM
Framework.
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Table 3. List of criteria and indicators of Sustainable Forest Management at the management unit levels
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C I. Biological richness and its associated values are sustained within the Management Unit (MU)

1-1. Ecologically distinct habitat types are represented in an unmanaged state in the MU to sustain lesser known species and 
ecological function

1-2. The amount, distribution, and heterogeneity of terrestrial and aquatic habitat types, elements and structure important to
maintain biological richness are sustained

1-3. Productive populations of selected  species or species guilds are well distributed throughout the range of their habitat

C II. The productive capability of forest ecosystems within the Timber Harvesting Landbase (THLB) is sustained

2-1. Biological components of forest soils are sustained
2-2. Area of landbase disturbed as a result of forestry activities is minimized
2-3. Total growing stock of merchantable and non-merchantable tree species on forest land available for timber production is

sustained
2-4. No net detrimental loss in productivity as a result of forest-related slope instability
2-5. Natural disturbance levels and risk levels are managed for, such that resistance to catastrophic change and the ability to recover

on the landscape level is sustained

C III. Forest ecosystem contributions to global ecological cycles are sustained in the MU

3-1. Contribution of forest ecosystems to the total global carbon budget is maintained
3-2. Contribution of forest products to the global carbon budget is maintained

ECOLOGICAL VALUES

Criteria Indicator

C IV. The flow of economic benefits from forests through the forest industry is sustained

4-1. Timber harvesting continues to contribute to economic well-being
4-2. Citizens continue to receive a portion of the benefits
4-3. Governments continue to receive a portion of the benefits
4-4. Opportunities to share a portion of the benefits exist for First Nations
4-5. A competitive, diversified forestry sector exists
4-6. Levels of forest-damaging events or agents are managed such that their economic impact is minimized

C V. The flow of marketed non-timber economic benefits from forests is sustained

5-1. Amount and quality of marketed non-timber forest resources does not decline over the long-term

C VI. Forest management contributes to a diversified local economy

6-1. Employment and income sources and their contribution to the local economy continue to be diversified

ECONOMIC VALUES

C VII. Decisions guiding forest management on the MU are informed by and respond to a wide range of social and cultural values

7-1. Forest management planning adequately reflects the interests and issues raised by the public in the MU through an effective
and meaningful public participation process

7-2. Information is exchanged between MU forest resource managers and the public through a varied and collaborative planning
approach in order to facilitate capacity building in the community

7-3. An adapative management program is implemented at strategic, tactical and operational levels with ongoing mechanisms for
public review and participation

C VIII. Forest management sustains or enhances the cultural (material and economic), health (physical and spiritual) and capacity 
benefits that First Nations derive from forest resources

8-1. Forest management recognizes and respects First Nations and treaty rights
8-2. Local management is effective in controlling maintenance of, and access to, resources for First Nations
8-3. The relationship between forest management and First Nations culture is acknowledged as important
8-4. First Nations are provided with detailed, reciprocal knowledge pertaining to forest-use as well as forest management plans prior

to governmental approval and implementation

C IX. Forest management sustains ongoing opportunities for a range of quality-of-life benefits

9-1. Resources and opportunities for recreation (including quality of experience) are maintained or enhanced
9-2. Visual quality of harvested/managed landscape is acceptable to a broad range of stakeholders/visitors
9-3. Forest management conserves unique or significant places and features of social, cultural, and spiritual importance
9-4. Worker and community safety is maintained within acceptable levels

SOCIAL VALUES



In order for measures to be meaningful to SFM, desired levels of resources, reflecting desired future conditions
and thus sustainability, must be identified. The Framework achieves this through the concept of targets, ranges
and thresholds. Inevitably, resource managers must identify specific quantitative objectives for individual
indicators. That number is called a target. Ideally, a range of conditions around the target level is generally
acceptable. The bounds of the range are called thresholds. Thresholds specify upper or lower limits of acceptable
or sustainable levels for indicators, and warn managers of the potential for impending unsustainable conditions. 

Either upper or lower thresholds are relevant to particular indicators. For some resources, a lower threshold
should stimulate management action – for example, if amounts of a particular resource (e.g. dead wood) fall
below a specified level, the trend should be verified and changes to forest planning and practices should be
considered. For other resources, the threshold specifies an upper limit – if a specified level of soil displacement is
exceeded, causes should be identified and practices altered to reverse the trend.

Thresholds serve as an “early warning system.”  In general, there are two types of thresholds, a response threshold
and a critical threshold. Reaching a response threshold does not imply irreparable damage has occurred or will
occur; rather, it indicates the need to examine, identify and possibly implement corrective measures. Management
objectives and practices need to be reviewed to determine the cause of the direction of the trend, followed by
decisions as to whether changes in objectives or practices are required to achieve sustainability. However, reaching
a critical threshold implies that the amount of the indicator is above or below a level that can be sustained and
immediate action is likely required to reverse the trend of the indicator.

Figure 4. Indicator thresholds

Defining thresholds and/or targets applies to the individual measures under each indicator. The first step is to quantify the
current condition for each indicator, providing a baseline. It also provides an opportunity to test the feasibility of collecting
information for the selected measures. These baselines or benchmarks become the starting point for formulating thresholds
and/or targets for each measure.
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There are at least three ways in which initial thresholds/targets can be estimated:

• Synthesis of available data: Data already collected by various groups, from government to
consultants, can be synthesized and analyzed. 

• Projecting known relationships: Because the consequences of forest practices occur over long
periods and large areas, present conditions can have large future impacts. For example, the
sustained provision of large snags 200 years from now requires that some trees be planted or
designated now to provide those future snags. Relevant relationships between the current and
future number of snags include mortality rates, snag fall rates, decay rates of trees, etc.

• Reasoned guesses: Data is sometimes insufficient to support estimates of thresholds, in which
cases reasoned guesses by experts become a starting point.

For some indicators, setting initial thresholds is relatively straightforward and can be implemented immediately;
for others adequate information and expertise simply does not currently exist to support even reasoned guesses.
In the latter situation, status and trends will be reported while further research is completed. Where trade-offs are
necessary to achieve balanced and concurrent sustainability, it might also be necessary to define a ‘critical’
threshold that reflects current scientific or expert opinion, which is then explicitly amended to account for any
social trade-offs. Regardless of how they are set, thresholds and targets will require refinement within the adaptive
management program that considers monitoring, evaluation and reporting.

The ultimate goal of SFM is to achieve desired future conditions in which all criteria are met, as measured through
their indicators and related thresholds/targets. However, SFM is a process and not an endpoint in itself: desired
future conditions, and thus thresholds or targets for each criterion or for balance among the criteria, will change
over time, with new information and changing societal values. The concept of desired future conditions is useful
because it prompts us to set and then aim to achieve these “guideposts” for the future. Our ultimate desired future
condition is a sustainably managed forest.

Application of criteria, indicators and measures 
Bunnell (1997) succinctly described the requirement for a tool to measure progress and success of Sustainable
Forest Management activities, asking three strategic questions:  

1) Where are we going? 

2) How do we get there? and 

3) How do we know when we are there?  

The purpose of an SFM program is to identify and set clear goals and objectives and evaluate management
practices that contribute towards meeting those goals and objectives. The first question – “where are we going?” –
is addressed by establishing C&I, a strategic level activity that essentially identifies the land use objectives for a
given forest management unit. The second question – “How do we get there?” – is largely site-specific and is
addressed by the tactical and operational plans, including zoning and best management practices, employed to
achieve the objectives. The third question – “how do we know when we are there?” – must be addressed by
implementing and evaluating outcomes from an effectiveness monitoring and adaptive management program that
quantifies progress. Without this type of mechanism, there is little chance of knowing when we reach our goal. 
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Criteria and indicators answer the first question, and provide the guideposts for the other two steps. Within the
Framework these steps are referred to as:

1. Decision support in planning: using models, expert evaluation and public input to assess
current practices, design possible future scenarios, predict their consequences over time, and
thus inform decision-making within a hierarchical planning structure; and

2. Adaptive management: appraising success in meeting management objectives, leading to
refinements in management objectives and practices, and definition of indicators and
thresholds/targets.

These aspects of the Framework are discussed in detail in the following sections.

3.4  Decision support tools
The use of criteria and indicators to guide forest
management planning and assist decision-making
applies at all hierarchical levels of the Framework
through selected decision support tools. A unique suite
of decision support tools have been developed and
tested for use in the development of the Framework.
These tools combine and analyze data, expert
judgment and information about the preferences of
First Nations, the general public and stakeholders for
consideration in SFM decisions. 

The appropriate decision support tools for each level of
planning in a specific MU will depend on the
ecological, social and economic characteristics of the
unit, the management issues, the types of information
available, and the information required by corporate
and government decision-makers. 

The following sections briefly describe the decision
support tools developed for the SFM Framework,
including:

• Stakeholder analysis

• Priority indicator identification

• Indicator mapping

• Forecasting

• Scenario design

• Multi-criteria analysis

• Trade-off analysis

• Natural disturbance strategies
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Stakeholder input plays an integral role in the

development and implementation of the SFM

Framework. Stakeholder analyses are a structured,

systematic and comprehensive vehicle aimed at

facilitating the process of identifying actual and

potential groups and interests likely to be impacted

by forest management decisions. By documenting

and analyzing this information, planners are 

better able to develop effective and appropriate

approaches to tapping stakeholder input, 

ensuring that all interests are taken into account 

and increasing the transparency of the decision-

making process.

IDENTIFYING STAKEHOLDERS: 
A STRUCTURED, SYSTEMATIC 
AND SCIENTIFIC APPROACH



The background reports from the scientific projects where these tools were developed and tested provide more
details about each tool. These documents can be found in the Scientific Foundation for Decision Support.

3.4.1  Stakeholder analysis

Stakeholder and public input is a necessary element of sustainability planning for public forest lands.
Reflecting the tenured and common uses of the unit, a stakeholder analysis prompts an explicit, structured
and comprehensive assessment of potential and actual stakeholders. The interests, scope (number and
geographic range), level of potential impact (how much they may be affected), capacity and influence of
stakeholders is documented and assessed in this analysis. 

This information can be used to identify groups/interests that should be involved in whatever type of
planning is carried out for a particular area, and is essential in designing legitimate and effective
stakeholder input approaches. It is also important for decision-makers to consider when choosing
between potential management scenarios with differing stakeholder support. A database format for the
stakeholder analysis has been developed for use by divisions. It has been designed to be easily updated on
a regular basis. Table 4 describes the format of the database.

Table 4. Stakeholder analysis database
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Name
Group, License Number or Individual

Number of Members

Source of Contact

Primary Interest

Secondary Interest

Geographic Area of Interest

Landscape Unit

Capacity

Contact Person Last Name First Name Title

Phone Number

E-mail Address

Group 
Information

Contact 
Information

STAKEHOLDER INFORMATION



3.4.2  Priority indicator identification

While SFM planning ultimately incorporates the full range of resource values, it is often necessary to
focus limited planning resources on detailed assessment of the highest priority values. Once C&I have
been developed and reviewed by First Nations, stakeholders and the public, and initial thresholds are
defined, an important step is evaluation of the interactions between the indicators to identify key
indicators and create integrated indicators and thresholds. 

An examination of the interactions between indicators will reveal those that are complementary, and for
whom designing compatible management objectives and achieving criteria and indicators should be
relatively simple, and those that may be in conflict and require more extensive consideration and creative,
innovative solutions. The simplest assessment can be completed by a matrix analysis where indicators are
compared one-to-one in a chart or table. Table 5 is an example of a portion of an analysis of the
interactions of the indicators for a particular management unit, identifying priority indicators as those
being potentially ‘in conflict’. 

This analysis illustrates linkages between indicators, highlighting which are most strongly linked. This
information, and the public preference testing done during the development of the C&I will indicate the
key indicators that are most critical for the development and analysis of scenarios. 

Where ‘potential conflicts’, or ‘conflicts’ are identified, the preliminary thresholds should be examined to
determine whether these thresholds are reasonable given the identified conflicts. It may in fact be
necessary to adjust criteria, indicators or thresholds to reflect the interactions, resulting in ‘integrated’
indicators and thresholds. Creative thinking should begin during this phase to begin to identify how
innovated approaches might resolve apparently conflicted indicators.

Table 5. Sample indicator interactions analysis

Once indicators are identified, the planning team and resource managers compile the available data and
inventories, and if necessary and feasible, collect additional data. Appropriate technical experts and, when
available, computer modeling approaches, are identified to provide information about these priority
indicators during the planning process. 
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INDICATOR

Representation

Habitat Elements

Species

No loss in THLB 
productivity

Timber harvesting 
contributes to 

economic well being

Habitat No loss in THLB Timber harvesting
Representation Elements Species productivity contributes to 

economic well being

Complementary Complementary No Conflict Potential Conflict

Complementary No Conflict Potential Conflict

No Conflict Potential Conflict

Potential Conflict



3.4.3 Indicator mapping

To assess progress towards achieving
sustainability objectives and criteria for
forestry-related ecological, social and
economic values, we must be able to locate
and evaluate the quality and quantity of
specific resources on the land base. 

To spatialize the management objectives for a
MU, the non-harvestable and timber
harvesting land bases are mapped. While the
non-harvestable land base (NHLB) includes
the inoperable areas within a MU where timber
harvesting is not feasible, it also contains
productive forestland that contributes to
meeting specific social, ecological and non-
timber economic objectives. This includes areas
such as parks, riparian reserves and key 
wildlife habitats. Similarly, the timber harvesting
land base (THLB) contributes to achievement
of the timber -related economic objectives, and
will, depending on the best management
practices for the THLB, contribute to social
and ecological objectives through retention of
wildlife trees, and development of road systems
for recreation opportunities, tourism and
commercial botanical product extraction, 
for example.

By understanding the contribution of the
NHLB towards meeting indicator targets and
thresholds, planners first quantify whether
targets are met and/or thresholds are met
solely from the NHLB. If deficits exist, or
thresholds are exceeded, best management
practices for the THLB are then reviewed
and/or developed to address the needs of the
identified values – in some cases the best
practice will be to add area to the NHLB; in
others rehabilitation of NHLB to achieve
desired conditions is most appropriate; in
others best management practices for the
THLB may be needed, such as retaining
additional forest structure in harvested areas.
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Indicator mapping under the SFM Framework
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be met on the land base. The delineation of a

defined forest area into the non-harvestable land

base (NHLB) and the timber harvesting land base

(THLB) facilitates the identification of management

practices that are effective at achieving targets and

those that require refinement in order to meet

sustainability objectives.

THE ROLE OF INDICATOR MAPPING IN SFM 



Figure 5 is an example of an NHLB/THLB map for one of Slocan’s operating areas. The land use types
that contributed to the differentiation between the NHLB (grey) and THLB (green) included parks,
swamps, access, operability and riparian areas. 

Figure 5. Tactical map for a portion of Slocan’s operational chart area, where grey = NHLB, green = THLB 

The appropriate scale for indicator mapping will depend on the priority indicators, the ecological, social
and economic data available for the management unit, and for sub-basins within the unit, and the
resources available to the planning processes. In some processes it will be possible to complete this level
of mapping for the entire management unit, at the strategic level; in others, information and resources
will only be adequate for indicator mapping at the tactical level, or even smaller units. In situations where,
ideally the entire management unit should be mapped, but data and resources are not available, sample
watersheds could be analyzed to develop and test alternative management approaches.
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3.4.4 Forecasting

A key element of sustainability is the
achievement of desired conditions now
and over time – in some cases for periods
as long as 300 years. Unfortunately, the
history of forest policy and management
in North America has been reactive
where policy makers and resource
managers have responded to contentious
issues by swiftly choosing what appears
to be the "best" solution, often without
adequate consideration of the long term,
interactive implications for sustainability.
Evaluation of future conditions can help
in avoiding the pitfalls of reactive
management. 

Forecasting creates ‘an explicit statement of the expected future condition of an indicator’ (CSA 2002),
and can be accomplished through computer models, mapping techniques, technical judgments, or a
combination of these and other approaches. Appropriate spatial and temporal scales for forecasting are
dependent on the indicator in question. For example, timber supply analyses are appropriately applied to
large areas (e.g. MUs) and long-time periods (two rotations or over 200 years). Projections of visual
characteristics of different harvesting methods might best be applied at the cut-block scale and only for a
few decades.

Modeling support for aspects of the SFM Framework will be required. In most cases computerized predictions
will need to be combined with expert judgments to generate credible forecasts to improve understanding
of management alternatives, and for decision makers to consider when choosing between alternatives.

Several different models have been tested and applied under the scenario design and analysis components
of the Framework, including FPS-ATLAS (harvest scheduling model), FORECAST (ecosystem
simulation model), SIMFOR (wildlife habitat simulation model) and others developed at the University
of British Columbia. Each division will use the model that best suits their needs and information
management system.

3.4.5 Scenario design

Forest management scenarios represent different potential plans for future management of a MU. Where
current practices do not achieve sustainability as defined by the SFM criteria and indicators, a range of
scenarios can be designed and analyzed to define the impacts of different management plans on
indicators, and determine an optimal SFM plan. Comparative analysis of a number of scenarios can
clearly demonstrate how well indicators are achieved by differing scenarios, informing experts,
stakeholders, the public and decision-makers. Scenarios can range from theoretical or “cartoon” concepts
at the strategic level, to detailed iterations or variants of carefully designed implementation plans.
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Scenarios can be designed in a number of ways. In one of the SFM projects, alternative scenarios were
developed both through informal technical group workshop techniques (e.g. applying operational local
knowledge to identify suitable management zones to meet objectives) and through more comprehensive
processes of science- and C&I-based tactical level planning. For some management units, involving
stakeholders and the public in the development and analysis of scenarios is recommended to incorporate
their views directly.

Depending on costs, timing and available resources, any number of scenarios can be developed. In
general, ‘no action’ and ‘status quo’ or ‘current practice’ scenarios should be analyzed to provide
benchmarks and prompt learning about the implications of current practices. A second set of scenarios
reflecting attempts to achieve sustainable, concurrent balance amongst the criteria is also needed. These
scenarios should express different management approaches or philosophies that collectively provide
choice-sets from which a preferred option must be selected by decision-makers. 

Availability and status of data will guide local planners in the development of scenarios, as will existing
and proposed innovative practices. 

3.4.6  Multi-criteria analysis

Multi-Criteria Analysis (MCA) is a decision-support
tool developed for complex problems, including those
involving trade-offs between multiple objectives, where
both quantitative and qualitative aspects of the problem
need to be addressed (Mendoza et al. 1999), often
through scenario analysis. MCA typically involves the
evaluation of alternative management scenarios in terms
of the criteria and indicators, and the creation of a
matrix within which the performance of each strategy or
scenario is assessed (Figure 6). This allows comparison
across scenarios, and across criteria and/or indicators,
with various methods of evaluating the overall scenario
performance. MCA can be adapted and applied to
various planning scales. It can also be used to organize
and clearly present information about a single scenario
with multiple objectives and indicators. 

The use of public weighting schemes to prioritize certain
criteria/indicators is helpful where trade-offs are
required, and where decision-makers need a rational and
objective basis for choosing between different
stakeholder priorities. This process can lead to increased
stakeholder inclusion and support in resource
management decisions (Brown et al. 2000; De Marchi et
al. 2000). 
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Sustainable Forest Management is about

decision-making and often, this presents a
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HOW MULTI-CRITERIA ANALYSIS 
ASSISTS IN SFM DECISION-MAKING



Figure 6. A sample framework for Multi-Criteria Analysis of forest management scenarios

As developed for the SFM Framework, the MCA is a structured process for combining multi-disciplinary
expert evaluations (the technical component) and stakeholder input (public process), providing a
comprehensive and systematic basis for decision-making. 

The SFM Framework Multi-Criteria Analysis methodology is based on the recommendations and
experience of socio-economic experts from the University of East Anglia in the U.K. (Dr. Kate Brown and
Dr. Neal Adger), and team experience in other forms of multi-disciplinary trade-off analysis, such as local
and regional land use planning and suitability analysis. It is prominent in the Criteria and Indicators
Toolbox Series produced by the Centre for International Forestry Research (CIFOR) (Mendoza et al.,
1999), and is commonly used by international researchers working on multi-disciplinary planning
projects, such as water resource management (e.g. De Marchi et al, 2000), natural resource management
conflict resolution (Adger et al., 1999), and forestry and agriculture dynamics under climate change
(Huang et al., 1997). The success and cost-effectiveness of such collaborative, transparent planning
processes have been documented by many authors, such as Kofinas and Griggs (1996), O'Riordan and
Ward (1997), Dorcey (1997), and Kruger (2000). 
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The recommended MCA format proceeds in the following steps:

• Expert quantification of impacts of alternative scenarios against C&Is

• Stakeholder prioritization of C&Is (weightings)

• Comparison of scenarios based on the expert evaluations and stakeholder weightings,
leading towards convergence on a preferred scenario through an iterative process

Based on experience in the Arrow Forest District under the Innovative Forestry Practices Agreement
(IFPA), several additions to the process were found to be helpful:

• Use of mapping and realistic landscape visualizations to depicting the spatial patterns of
development and extent of landscape change over time

• Use of multiple scientific predictive models to assess the performance of scenarios against
certain criteria and indicators

• Explicit incorporation of the temporal dimension in the trade-off analysis (e.g. performance
measured over the span of several rotations)  

Combined, this information provides participants with a broad appreciation for the consequences of
different management approaches in terms of the selected indicator (Sheppard 2003). Figure 7 illustrates
the relationship of the tasks in the tested MCA process.

Figure 7. Relationship of the tasks in the tested MCA process to the SFM Framework process
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As proposed, MCA offers the following advantages within the
SFM Framework:

• Provides a structured, iterative, educational process for
explicit consideration of multiple objectives and criteria, and
measuring trade-offs;

• Can accommodate both quantitative and qualitative
criteria/indicators;

• Combines expert and stakeholder opinions, while
controlling stakeholder influence over the process:
stakeholders are not typically responsible for the technical
evaluations themselves, but can vary the weightings;

• Does not require large public meetings or majority voting on
alternatives.

• Provides a transparent demonstration of the effect of
different stakeholder priorities on the analytical outcome,
and also an accountable "trustworthy process" for the
government agency (O'Riordan and Ward, 1997);

• Allows sensitivity testing to measure the effects of different
weighting schemes, e.g. experts versus local interest groups
priorities;

• Can move stakeholders and decision-makers towards
agreement by:  securing "buy-in" to criteria/weightings
before results are developed; identifying areas of
commonality in the findings; and encouraging changes in
stakeholder positions by improved understanding of trade-
offs and other groups' shifts; and 

• Identifies areas of possible compromise (least opposition).

3.4.7 Trade-off analysis

In many situations, resource management scenarios that avoid
conflict amongst resource values can be crafted. However, for some
MUs it is not possible to identify options that achieve all
management objectives simultaneously. In these situations, trade-
offs are required, where decision-makers at the strategic level must
consider technical assessments as well as public and stakeholder
views to choose amongst alternatives. Trade-off analysis is therefore
fundamental to Sustainable Forest Management in some planning
units. It can happen at various levels in the planning hierarchy -
either as a formal process for deciding between sometimes
controversial strategic alternatives, or as a more informal and
dynamic activity among an inter-disciplinary team developing
tactical SFM plans. 
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The final decision on trade-offs regarding
public forest lands in B.C. remains the
responsibility of designated government
decision-makers. Trade-off analysis can provide
these individuals with clear and systematic data
with which to make informed decisions –
unanimous agreement by all stakeholders is not
an essential requirement. 

Trade-off analysis on public forest land has two
major components:

1) a technical component that determines
where trade-offs will be required (e.g.
demonstrating that simultaneously
optimizing wildlife habitat, timber flow
and visual quality is not feasible) and
gauges how much of a resource value can
be traded relative to sustainability
thresholds for this and other affected
values; and

2) a prioritization component that aids decisions on the appropriate balancing or compromise to
be struck between resource values. This can be based upon policy to the extent that policy
mechanisms anticipate and govern explicit trade-offs. Where policy is insufficiently clear, and
particularly where the public and stakeholders may be affected, a public process is also required
to inform the decision-maker(s) about public priorities and preferences for consideration in
weighing options and impacts on stakeholders.

In the context of Sustainable Forest Management of public lands, and potentially certification, processes
for trade-off analysis need to be clear, systematic and defensible. Collaborative planning methods such as
this are essential in promoting social acceptability of scientific performance-based management
(Sheppard, 2001). They are also recommended in the Forest Practices Board review of the FDP process
(Forest Practices Board, 2001) in B.C., the Canadian Model Forest Program (von Mirbach, 2000),
international certification requirements, and new international policies for forest management (e.g.
Hislop and Twery, 2001).

A number of approaches to trade-off analysis have been developed for land and resource planning, with
varying levels of rigour, transparency and effectiveness. Dr. Stephen Sheppard et. al. (2003) undertook a
literature review to examine potential trade-off approaches to evaluate their potential to inform resource
management decision-makers responsible for choosing amongst alternative SFM scenarios involving
trade-offs.  They found there is little published material on trade-off analysis for forest management.

The process of trading off involves choices about priorities and values and the consequences of the action.
Trade-offs may be considered as either explicit, where the loss and gain of something can be tracked and
quantified relative to a measurable value (e.g. the values associated with an indicator), or implicit, where



choices are made but difficult to track in an explicit manner (Sheppard 2003). They can also be formally
or informally structured, the difference being whether  trade-offs are  emphasized in a formal way, or are
incorporated in the general process of SFM planning. According to Sheppard, the literature suggests
trade-off analysis methods can be characterized in terms of three categories:

1. Formal explicit - This method attempts to gather information on one-on-one or multiple
value trade-offs in an explicit manner that can be tracked and recorded. If the approach is
rigorous enough, it can be used to assist in the development of thresholds.

2. Formal implicit - This method does not elicit information regarding one-on-one value
trade-offs explicitly but looks for priorities among the criteria and indicators. It can reveal
broad level preferences for management direction. The MCA tested through the Arrow
IFPA is an example of this type and is recommended for use in the SFM Framework. 

3. Informal implicit - Informal implicit processes do not typically elicit explicit information
regarding one-on-one value trade-offs, the methods focusing more on priorities and broad
preferences for management direction. Methods employed to date requiring negotiation
(horse trading) are a form of informal implicit trade-off analysis.

More explicit formats for soliciting priorities were tested during pilot projects, and further research is
underway to refine this initial work. If trade-offs are necessary to develop a local SFM plan for a MU, it will
be the responsibility of the multi-disciplinary planning team and local resource managers to select
appropriate trade-off analysis techniques, considering the technical issues, data availability and the
stakeholders and public that need to be involved. 

3.4.8 Natural disturbance strategy

An important ingredient in any definition of forest sustainability is the need to understand and
incorporate the effects of natural disturbances into SFM. Current management philosophy in B.C.
assumes that forest practices emulating natural disturbance regimes would  “serve to sustain the entities,
processes, and structures combined in the term biological diversity” (Bunnell 2002). However, it has been
documented that it is next to impossible to describe natural disturbance regimes in any unequivocal way.
Portions of the regime are unpredictable and the transition probabilities change with unpredictable
elements of the disturbance. As well, to implement the entire range of natural disturbance would likely
end up to be socially unacceptable. Where others use the term “forest health” to describe the impacts of
some types of natural disturbance (i.e. insects and disease), the SFM Framework defines a healthy and
resilient forest to have the following four characteristics that relate to forest sustainability:

(1) the physical environment, biotic resources, and trophic networks to support productive forests; 

(2) resistance to catastrophic change and the ability to recover on the landscape level; 

(3) a functional equilibrium between supply and demand of essential resources (water, nutrients,
light, and growing space) for major portions of the vegetation; and 

(4) an appropriate diversity of seral stages and stand structures that provide habitat for any
native species and all essential ecosystem processes (Gray et al., 2003).
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Natural disturbances such as wildfire,
windthrow, and insect and disease outbreaks
affect the forested patterns in our landscapes,
ecosystem structure, forest establishment and
growth through time. There is a common belief
that forest ecosystems are fairly resilient or
adaptable to natural disturbances that have
historically occurred in their area.

A background rate of natural disturbance will
occur regardless of management practices. The
rate can be predicted only crudely, and the
location and timing that a specific disturbance
is likely to occur cannot be predicted accurately.
“Estimating this rate crudely, however, is an
important contribution. For example, any
calculation of sustainable yield must recognize that it will be determined not only by growth rates, but
by losses imposed by the natural disturbance regime. Efforts to sustain forms of habitat dependent on
older structure must recognize that these structures will gradually be depleted by the natural disturbance
regime. A commitment to sustainable forest management must consider the recruitment of these
structures at rates commensurate with the natural disturbance regime” (Bunnell 2002). 

Multiple potential futures exist depending on the rate of disturbance, so spatially explicit scenario designs
should test alternative futures to inform management strategies. Human interventions in natural
disturbance events currently play a large part in shaping a natural disturbance approach. As much as
possible, wildfires are put out before they grow to sizes historically seen, attempts are made to contain
insect populations, diseased trees are culled or managed around, and it is now  suggested that prescribed
burns should be attempted in parks. All of these efforts to contain natural disturbance events affect how
SFM strategies are developed at each hierarchical level. Naturally occurring large, catastrophic disturbance
events, such as wildfire, are not tolerated by people who live adjacent to, or work in B.C.’s forests.

Still, previous natural disturbance events can help guide management strategies and influence forecasting.
Many species have evolved with disturbance. Therefore, to sustain ecosystem integrity, as we perceive it
currently, we need to look to historic natural disturbance to see how resilient species are to changes.

Natural disturbance strategies will be applied at each of the hierarchical levels of the Framework. At the
strategic levels, expected natural disturbance events will provide direction in setting land use objectives.
New (i.e. fires) and increasing (i.e. beetle) natural disturbance events will need to be incorporated into
any plans, used as part of any analysis and be reported on. At the operational level, natural disturbance
can guide best management practices that can either reduce the impacts of natural disturbance, or
conversely, emulate natural disturbance (see Bunnell 2002). 

The goal of current provincial thinking for “forest health” is to protect forest resources from damaging
agents that threaten forest resources’ immediate and long-term value. This is a reasonable response given
the social and economic values that rely on large tracts of living trees existing within certain temporal and
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spatial boundaries. The term “forest health” is misleading since the
health of the ecosystem relies on natural disturbance events such
as fire and beetle mortality to generate or maintain certain
ecosystem functions. That said, the social and economic
components of SFM dictate that indicators for acceptable levels
for damaging events or agents should be developed in addition to
ecological indicators for natural disturbance. When monitoring of
those indicators show that the management targets are exceeded or
under-performing, or where risk evaluation raises concerns,
management intervention can occur to bring the values closer to a
balanced state.

SFM plans will summarize how each management unit will
manage natural disturbance events. They will detail how natural
disturbance is considered in the development of strategic, tactical
and operational strategies, given the site-specific parameters.

3.5  An adaptive management foundation
Implicit in the SFM Framework is an adaptive management approach.
Lindenmayer and Franklin (2002) define adaptive management (AM) as
"the acquisition of additional knowledge and the utilization of that
information in modifying programs and practices so as to better achieve
management goals." In the process developed in recent years, the B.C.
Ministry of Forests has defined AM as  “a formal, systematic, and rigorous
approach to learning from the outcomes of management actions,
accommodating change and improving management. It involves
synthesizing existing knowledge, exploring alternative actions and
making explicit forecasts about their outcomes.” 

In order to ensure successful implementation and continual improvement
of the SFM Framework, adaptive management strategies will have to
encompass corporate, program and project level interactions to facilitate
partnership development and change-seeking skill sets. Resource
managers will have to be trained to ask appropriate questions, document
the answers and recommend innovative solutions.  

To transfer information into knowledge and knowledge into collective
meaning, continual effort will have to be expended in AM training and
succession planning.  While adaptive management has been applied to
specific aspects of forestry for many years, currently there is little or no
documented experience about how it can contribute to achieving
complex SFM management objectives. A project is currently underway to
fill this critical gap.

A Framework for Sustainable Forest Management

43March, 2004 Components of the SFM Framework

The SFM Framework is founded

on the concept of continual

improvement, based on the

premise that the quest for

sustainability is not a destination

to be reached but a never-ending

journey that necessitates new

learning and new understanding

along the way. This new

knowledge, derived from

continuous evaluation, informs

changes in SFM goals and

practices at strategic, tactical

and operational levels of the

planning hierarchy.  Effective

adaptive management will

require enhanced skill sets for

forest planners and managers as

well as a commitment to ongoing

research, communication and

feedback among scientific

experts and forest practitioners.

CONTINUAL IMPROVEMENT
THROUGH ADAPTIVE

MANAGEMENT



3.5.1  Weaving adaptive management into the SFM Framework

Ecosystems, economic systems and social systems, individually and interactively, are all very dynamic. As
they change, and as resource managers obtain new information and new understanding, the SFM
Framework and its components will have to change. An adaptive management process woven into each
aspect of the SFM Framework will facilitate change management and continual improvement. If
structured properly, the adaptive management process is merely a way of structuring the SFM Framework
so that AM is not a separate process, but rather an output of the Framework itself.

Based on the Ministry of Forests’ AM process, the following section outlines the key adaptive
management steps: problem assessment and design; implementation; monitoring and evaluation; and
adjustment. These adaptive management steps will be incorporated into every phase of the Framework,
beginning with the selection of criteria and indicators, and carrying through to operations. The steps are
described in detail below:

Problem assessment and design 
Throughout the SFM process, thought is given to identifying key questions to be considered so as to
reduce uncertainty and improve confidence in defining planning objectives and management practices.
In some cases simultaneously applying more than one management strategy (known as ‘parallel or active’
adaptive management) may be appropriate; in others assessing a preferred approach through careful
monitoring and subsequent adjustments (known as ‘sequential or passive’ management) may be suitable.
This explicit attention to problem assessment and design of possible solutions will expedite improvements
to operations compared to trial and error approaches to learning.

Implementation
The Framework facilitates development of practices that are intentionally designed to increase the quality
and speed of our learning regarding critical questions.

Operational implementation will include
appropriate attention given to training,
guidance and supervision to ensure the new
practices will be fairly tested and, if necessary,
adjusted on-site.

Monitoring and evaluation
The foundation of a credible SFM Framework
is a comprehensive evaluation process that
draws on information generated through
monitoring and, in combination with the
experiences, perspectives and values of a broad
array of professionals and community
representatives, translates the data into
commonly shared knowledge. In doing so, the
evaluation process is used to verify whether
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targets set during the planning stage have been
attained and whether their achievement results
in (or will result in) the desired future condition
(Kneeshaw et al, 2000). Feedback mechanisms
to the decision-making processes ensure the
acquired knowledge can effectively be
incorporated and result in desired changes to
management practices.

In the SFM Framework, a monitoring and
evaluation plan articulates what information
most efficiently collected when, and by whom,
and how it is to be analyzed and reported.
Managers will then use this information to
decide on adjustments to the Framework, local
SFM plans, and operations, seeking public and
stakeholder input as appropriate, to better
achieve the overall goal of concurrent
sustainability.

A comprehensive evaluation process that interprets and reports on information generated through
monitoring is an essential element of an adaptive management system. 

Effectiveness monitoring, including trend analysis, to evaluate whether criteria and indicators have been
and will continue to be achieved will be the focus of this monitoring, rather than traditional compliance
monitoring to assess whether legal requirements have been met.

The thresholds and targets established during the strategic planning phase provide the guideposts for
evaluating whether the management objectives and practices are and will achieve balanced, concurrent
sustainability. By comparing these thresholds/targets with the monitoring results, resource managers can
assess whether implementation of the SFM plan creates a sustainably managed forest. Since forestry is
applied over large areas and long time periods, achievement of many indicators can only be evaluated
through forecasting, using computer modeling, mapping exercises, expert judgment, or some
combination of these approaches. 

Where evaluation indicates a problem exists – whether at the strategic, tactical or operational level – and
the three values are no longer balanced or an indicator is no longer sustainable, resource managers will
attempt to explain the causal reasons for the problem and recommend alterations to the criteria and
indicators, thresholds/targets, or management practices. Opportunities to address the problem are sought
at the strategic, tactical and operational levels, considering interactions between the levels.

Recommended monitoring and evaluation approaches have been developed for the indicators included
in the SFM Framework. Each local SFM plan will contain a scientifically credible, cost-effective
monitoring and evaluation component that articulates, for each indicator and measure, what information
is most efficiently collected when, and by whom, and how and when it is to be analyzed and reported.
To minimize costs, monitoring and evaluation should build on existing inventory and forecasting
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programs and, where feasible, integrate with information needs for legal and certification requirements.
Learning will be expedited by creating partnerships to develop and implement the monitoring and
subsequent evaluation program through partnerships amongst interested organizations including the
forest sector, all levels of government and stakeholders. 

The AM concept will also be applied to evaluating the systems within the Framework, such as the
information system, to evaluate whether they are achieving expectations.

Adjustment
Once monitoring data is analyzed, problems highlighted and explained and recommendations made,
decision-makers will use this information to decide on adjustments to local SFM plans and operations,
seeking public and stakeholder input as appropriate. As much as possible, any recommended changes will
receive the same rigorous evaluation by the decision-makers as the original plans and practices. The local
SFM plan will detail the specific adjustment process for each MU.

Timely reporting of the monitoring and evaluation outcomes, and any adjustments to the SFM plan, is
essential to retaining credibility in the Framework and the practices that are being implemented. Every
effort will need to be made to expedite the process, from collecting monitoring data to reporting. A multi-
disciplinary team will support the incorporation of continuous improvement concepts and new
knowledge gained from the adaptive management system throughout the SFM Framework.



3.5.2 Information management in support of adaptive management

Over time, information management has become an increasingly essential component of resource
management, and it becomes even more important with the science-based, integrated nature of the SFM
Framework. A variety of information will need to be warehoused in easily accessible formats. This
includes scientific background data and reports, the SFM Framework rationales, local SFM plans,
resource inventory data, forecasting results, key uncertainties, risks and resultant learning objectives.
Others are preferred management practices to be tested, implementation reports and
monitoring/evaluation outcomes. Corporate planning and operations staff and, in some cases, personnel
from several levels of government and stakeholders will need access to the system to input and extract
information for individual MUs. A cooperative, multi-user information management system (IMS) is
needed to support the shared learning and resultant knowledge approach of adaptive management, and
the hierarchical structure of the Framework. 

The ability of computing hardware to accommodate large and multiple datasets has improved
dramatically over the past few years. There is a wealth of information applicable to SFM scattered in a
number of organizations and agencies throughout the province and there are several databases available
for every management unit in the province. Data and resource managers are now being overwhelmed
trying to manage the available information, and integrate new information. The development and use of
an integrated IMS will have to be undertaken by all resource managers in a management unit. 

Unfortunately, there are few examples of
integrated, co-managed resource information
management systems in the province. An
effective IMS will include the following
characteristics:

• Standardized data formats for existing
and new data; 

• Multi-agency and corporate
management through a designated
group; and

• A powerful data warehouse structure

The development of new data, and the
amalgamation of existing data into the SFM
hierarchical planning framework and
operational implementation will require time
and effort. IMS standards will need to be
outlined in the local SFM plan for each MU
to reflect the unique characteristics of the
data, analysis and reporting needs of the SFM
plan, and the IMS partners in each MU. 
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4. Implementing the Framework –
A sample process 

As described earlier, this Framework document outlines the objectives,

structure and tools that have been developed to support the

implementation of the SFM Framework through local SFM plans. It has

been emphasized that it will be the responsibility of local resource

managers to decide which tools are appropriate for developing an

approach to Sustainable Forest Management in specific management

units using this Framework.  This section outlines a likely combination

of the tools for a typical MU at each hierarchical level, highlighting the

sequential and linked implementation of these tools within the

Framework. The flow diagrams at the end of Section 4 detail the processes for both the design and development

of a local SFM plan and its implementation across the hierarchical planning levels. 

4.1  Scoping
The first step in implementing the SFM Framework for a management unit is to clearly define the geographic
area of the unit, and as much as possible, identify areas adjacent to the unit that may affect achievement of
indicators (i.e. parks, regional service communities, etc.). It is expected that existing Timber Supply Areas and
Tree Farm Licenses will be the management units defined under  the SFM Framework. A number of important
activities should be undertaken before the formal planning process begins:

• Resource managers should identify the major issues to be addressed in the local SFM plan. Initial
members of a multi-disciplinary team, including Slocan staff, with the capacity to provide background,
guidance and innovative solutions on the identified issues should be identified, resourced, and engaged.

• Available information should be collated, including:

- resource inventories for the criteria and indicators identified in the Framework;

- reports, datasets and analysis tools from previous planning processes;

- information about new forecasting and analysis tools that may be relevant; and

- a stakeholder analysis for the unit.

• If knowledge gaps become readily apparent for what are likely to be priority indicators, projects
should be implemented to gather information if this can be done in a timeframe that is relevant
to the planning process.

• Appropriate stakeholder and public involvement processes should be decided, based on the
characteristics of the interested organizations and individuals, and the resources available to the process.

• As soon as practical, local First Nations can be contacted to begin discussions about how  best to
incorporate their interests in local operations through the SFM Framework. The available information
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should be organized digitally in an information management system, with appropriate interfaces and
electronic connections to facilitate swift access for planning team members, and restricted access for
others where appropriate. This initial work sets the stage for an efficient and effective planning process.

4.2  Development of a plan for SFM
This text briefly outlines the flow of activities shown in Figure 8. The descriptions refer to the main steps that
would occur at each hierarchical level of the planning process but do not necessarily represent the specific
sequence of events. Although many of the individual components and activities flow from one to the next, the
process is not entirely linear and some hierarchical planning activities occur simultaneously.

4.2.1 Strategic level – The SFM plan

The outcome of the strategic level of planning is an approved Sustainable Forest Management plan. The
local SFM plan would direct tactical and operational plans and practices within a MU, either within or
outside of a forest products certification context. This section describes the tasks expected to be included
at this level of planning, which is the most extensive level within the SFM Framework, illustrating
alternative approaches when these have been identified.

Criteria, indicators and measures
The first step in developing the strategic plan is to localize the core set of C&I developed under
the Framework to the forest-related conditions and issues in the MU, and identify credible
measures, targets and thresholds for each indicator. This is accomplished through a combination of
expert and technical input as well as stakeholder consultation. The local set of C&I should reflect
stakeholder priorities amongst the indicators which are surveyed to assist in focusing the planning
process. It is envisioned that the core set of C&I would be expanded to address local issues, but
that none of the core would be eliminated.

Priority indicators
To better understand the inter-relationships between the criteria and indicators, and issues that will
need to be addressed during the strategic planning process (including legal objectives and policy
direction), indicator interactions are analyzed. This is done using the one-on-one matrix describing
decision-support tools, shown in  Section 3.4. Indicators that are potentially in conflict are flagged as
‘priority indicators’, along with the priority criteria that would require focused attention during the
planning process, as identified by the stakeholders. 

Trade-off determination
The analysis of the sustainability of forest practices at the tactical level may establish that an SFM plan
is ready to be written. However, if the analysis reveals irreconcilable conflicts between indicators, in
terms of meeting sustainability objectives, a trade-off analysis may be required to determine priorities
for values in a particular management unit. This information feeds into a trade-off determination
undertaken by a legally designated or statutory decision-maker at the strategic level.
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Sustainable Forest Management plan
The information generated through the proposed planning process is formatted in a Sustainable
Forest Management plan for use at the tactical and operational planning levels, and for operational
implementation. The SFM plan is used to guide analysis, operations and certification efforts and as
an evidentiary package to recommend changes to government’s approach to achieving objectives as
allowed for in legislation.

4.2.2 Tactical level 

As much as possible, the strategic level articulates desired future conditions for criteria and indicators,
through measures and thresholds, for as long a period as is feasible  (usually greater than 100 years).
Tactical planning and analysis focuses on expected areas of operations for the next 20 years; a conceptually
and “digitally” manageable scope of time, and a planning horizon that resource managers are familiar with
through previous harvest planning approaches. This level also analyzes data for longer time periods (i.e.
up to two harvesting rotations) to ensure projected resource levels are within established thresholds.

The main phases or steps of tactical level planning are described below:

Data capture and information management
The Framework requires that all relevant ecological, economic and social data be available for use in the
analysis of current conditions, scenario design and analysis, and forecasting. This means that current and
new data must be captured, cleaned and warehoused in one location using an information management
system capable of responding to the needs of various management activities at all three hierarchical levels.

Analysis of current practice 
Using the technical Multi-Criteria Analysis (MCA), the current condition of a management unit is
analyzed to define the status of the indicators, their interactions and potential conflicts, and the linkage
of individual indicators to management practices in both the non-harvested and timber harvesting
landbase. A range of decision support tools
can be used to support this task, depending
on available data and forecasting capacity. In
some situations, it is feasible to conduct
indicator-based mapping and detailed
forecasting; in others, expert judgment must
be relied upon to make the assessment.

Best management practices (BMPs)
SFM plans and longer-term operational
plans (e.g. 20-year plans) developed for a
management unit must clearly articulate
best management practices and show how
they contribute to sustainability objectives
for specific indicators. It is likely that the
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strategic SFM plan will identify areas or zones within both the THLB and the NHLB that require
different practices. Harvesting, road building and silviculture practices are linked with forest retention,
recruitment and/or rehabilitation of areas within either the timber harvesting landbase or the non-
harvesting landbase.

Forest practitioners have already developed many best management practices for their areas. As current
practices are linked to targets of SFM more directly, other management practices may be identified that
are more suited to the achievement of local desired future conditions. The development of additional
BMPs can begin at the tactical level during scenario design or can be recommended by the operational
level once there is an understanding of the linkage to the DFCs and the SFM plan objectives.

Multi-criteria analysis
Both the technical MCA and the public MCA are undertaken at the tactical level to determine
appropriate management levels for indicators and measures. 

The outcome of the MCAs drives the appropriate next steps in the planning process:

a) If sustainability is indicated for all indicators, an SFM plan is prepared for public review
and ultimately for approval at the strategic level.

b) If the technical MCA indicates sustainability is not achieved for all indicators, innovative
approaches and adjustments to practices are implemented, with the goal of facilitating full
sustainability through the design of alternative scenarios of sustainability. If effective
approaches are identified and approved by technical experts, an SFM plan is completed for
public review.

c) If innovative approaches do not yield full sustainability, a trade-off analysis must be
undertaken. The outcomes of this planning step should be publicly reported to retain
transparency in the planning process.

Development of alternative scenarios and forecasting
Scenario design is initially focused on achievement of priority indicators, and overcoming the deficiencies
in practices identified in the analysis of current conditions. Wide ranging and creative thinking is
encouraged to identify feasible, innovative techniques. As scenarios are developed, forecasting and multi-
criteria analysis are completed to examine how well the new techniques meet the sustainability targets. If
recommended innovative practices are complex and difficult to forecast without real-life and real-time
examples, a sub-unit within the larger SFM planning unit may be selected as a test area for detailed
planning and assessment.  Learning from this smaller area can then be used to develop strategies for the
larger unit. Multi-criteria analysis, or a more abbreviated analysis, is used to assess the outcome of
alternative scenarios. Scenario design and analysis is iterative, continuing until a feasible outcome is
achieved that best meets the targets, or until it is established that conflicts are irreconcilable.

First Nations and stakeholder involvement in this step will vary depending on the potential impact of the
plan on these interests, and their interest in and capacity to participate. For some interests, full
involvement in scenario design and analysis will be expected and is appropriate; for others reporting out
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the final analysis will be adequate. At a
minimum it is recommended that strongly
held views about alternative scenarios be
elicited. If a feasible scenario that meets the
thresholds/targets for priority indicators
cannot be identified, a trade-off analysis will
be necessary. Technical information as well as
First Nations and stakeholder priorities
related to the trade-off must be gathered and
provided to the relevant decision-makers in
formats that support transparent, defensible
choices amongst alternative scenarios.

Trade-off analysis
If irreconcilable conflicts arise between
indicators and innovative solutions cannot be
found to ensure each is sustainable, a trade-off
analysis is undertaken. The analysis in and of
itself does not automatically determine the
ultimate balance or priority of objectives in an
SFM plan but provides objective and
quantitative information to those responsible
for making the trade-off determination at the strategic level.

First Nations, stakeholder and public input
First Nations and stakeholder involvement at the strategic level guides the development of the criteria and
indicators and the associated thresholds/targets, and provides input into trade-off analysis should they be
required. At this broad scale, the potential exists to overlook site-specific attributes that are important to
specific stakeholders. Input is thus needed at the tactical level to provide an opportunity for these
potential issues to be addressed in the 20-year plan. Open houses, one-on-one communications, field
trips or other review and comment approaches can be used at each operation depending on the nature of
the specific issue and the stakeholders involved.

4.2.3  Operational level – Site-specific divisional planning

Site- and treatment-specific planning, such as logging and silviculture plans, are prepared under the SFM
Framework, consistent with legislative and corporate practices, unless the strategic or tactical plans
included adjustments to these practices. At the operational level, forest practitioners undertake the
development of annual operating plans detailing planning, road construction, harvesting, silviculture and
other activities to support corporate financial planning and allocations, and operational logistics. An
annual operational plan may also include a rehabilitation component, if the tactical plan indicates this
type of activity is necessary. No public or stakeholder involvement in these plans is required, except in
extremely sensitive situations. In essence, there is little, if any, change from current corporate practices in
the operational planning phase under the Framework.
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Figure 8. Steps in the development of a local SFM plan
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4.3 Implementation
Once the strategic, tactical, and operating plans are in place, the
development phase of the SFM plan is completed and resource
managers begin implementing the plan by carrying out operational
activities and collecting monitoring data. As the operational level
gathers data and assesses the impacts of implementing the plan, the
tactical level undertakes analysis of the information, integrating the
two levels. Interpretations of the analyzes made at the tactical level are
reported to strategic decision makers who are responsible for making
changes to the SFM plan if required. Figure 9 describes the flow of
information and activities for the implementation of the Framework.  

4.3.1 Operational level
Operational practices are implemented consistent with the
SFM plan, the Forest Stewardship plan and best management
practices. It can be expected that in some cases, operational
realities will not reflect the planning expectations. In these
cases, BMPs, zoning, NHLB/THLB assignments, or indicator
thresholds/targets will require adjustment to reconcile
inconsistencies between operations and planning, after possible
implications for all resource values are appropriately
considered. This information will be reported to the tactical
level for analysis.

A key task at the operational level is the collection of
monitoring data and reporting of that data to those responsible
for tactical level activities as part of a scientifically sound
adaptive management program. Because of the extent of
resources that a credible monitoring program requires,
responsibilities will ideally be shared with others, including
governments and interest groups. It has been suggested that
public access to monitoring information derived at the
operational level will be crucial to maintaining public support
for Sustainable Forest Management (Sheppard, 2001).

4.3.2 Tactical level
Several steps identified in the development phase of the tactical
level are repeated in the implementation phase. The following
steps, in conjunction with the operational level monitoring, are
part of the continual improvement or adaptive management
program of the Framework.
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Data capture
This includes monitoring and capture of other new data coming into the information management
system on a regular basis, making sure this is in a consistent format that can be used in analysis and
forecasting.

Analysis and forecasting
This information is used to periodically assess the status of indicators and to project or forecast future
conditions of resources levels based on the sustainable forest management plan.

Reporting
Analysis should generate assessments of the effectiveness of forest practices in meeting the objectives of
the SFM plan. If analysis reveals that indicator or measure levels are nearing response thresholds, options
for corrective actions should be explored and a recommendation given to the strategic level for decision
as to the course of action. Depending on the situation, the public may be involved in determining options
and the recommendation.

4.3.3 Strategic level

If changes to the SFM plan are required, then the strategic level completes the continual improvement
loop through the following steps.

Review tactical-level analysis
The strategic level reviews the options and recommendations for change developed at the tactical level.
This may lead to further requests for analysis prior to approving changes.

Approve revisions to indicators, measures, thresholds or BMPs
Proposed changes may apply to a range of SFM Framework components from refining measures and
thresholds based on new information and understanding to recommending new practices to changing the
delineation between the NHLB and the THLB. 

Approval of the SFM plan
Approving the revised plan or a new periodic plan is the final step undertaken at the strategic level.



Figure 9. The flow of activities and information for the implementation of an SFM plan
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5. Current linkages
As components  of the SFM Framework were being  developed, their potential for immediate use was apparent.

As a result, aspects of the SFM Framework are being used currently for a number of initiatives. The following

briefly introduces those initiatives.

5.1  Forest products certification 
Third-party verification is an important aspect of the implementation of the SFM Framework. While locally
developed SFM plans will provide detailed information to confirm the forest management objectives and
practices in the plan support the sustainability of social, economic and ecological values, third-party certification
will strengthen these assertions using auditing principles that are well accepted in the global marketplace.

Many companies in British Columbia will be pursuing certification of their forest practices using the Canadian
Standards Association (CSA) standards in selected divisions beginning this year, with the intention of securing
certification of all operations over time. This is seen as an ideal opportunity to test and refine the Framework in
operational settings. The certification process will be implemented by staff, with the support of a team of
experienced specialists.

5.2  Support for Higher Level Plan variances
The Framework is being tested in the role of providing rationales for improving on the Higher Level Plan
objectives in the Kootenay region. The Ministry of Sustainable Resource Management has entered into
Memorandums of Understanding (MoUs) with a number of licensees in the region to implement this approach.
Locally developed SFM plans will provide the context for refining the existing Kootenay-Boundary Land Use
Plan, based on detailed spatial evaluation of potential forest management techniques. 

5.3  Peer review
We are committed to securing scientific and operational review of the Framework to verify its strength as a tool
for achieving Sustainable Forest Management. This review will involve recognized scientific and operational
leaders in forest planning and Sustainable Forest Management, and is expected to be completed by mid-2004.

5.4  Continued applied research 
Applied research is ongoing to refine key Framework components and address knowledge gaps. Where funding
opportunities exist, Slocan continues to partner with recognized academics and operational experts – the very
best in their fields – to develop new and innovative techniques to strengthen the Framework. To facilitate
continued research, Slocan is a partner in the SFM Network, based out of the University of Alberta, and works
with FORREX in B.C. These two organizations assist Slocan to identify relevant research from other
jurisdictions, and cooperate in the dissemination of information generated by Slocan. The current applied
research is focused on the adaptive management aspects of the Framework, trade-off techniques and refinement
of specific criteria and indicators.



6. Future linkages/impacts
As discussed previously, forest management is one sector in an overarching system. Strategies developed to

implement a Sustainable Forest Management Framework will impact and need to link to other system-

related initiatives. 

6.1 Higher Level Plans (HLP), Land and Resource Management Plans (LRMP),
Land Use Plans (LUP)

The intention of HLPs, LRMPs and LUPs is to establish longer-term strategic goals across larger landscapes. In
general they cover all of the Crown land and resources within a large geographical area. The plans usually consist
of a map of resource management zones, and text that contains land and resource management objectives and
strategies that apply to the zones. Usually these plans do not contain explicit strategies that attempt to balance all
three values at once and are not hierarchical in nature. Implementation of these plans is a good first step in
attempting to achieve sustainability for social, ecological and economic values, but they could not be used to
prove we are actually achieving sustainability of the three values.

The Ministry of Sustainable Resource Management has committed to completing land use planning across B.C.
The Sustainable Forest Management Framework provides a transparent, credible, balanced approach that can be
used to improve upon existing LRMPS and LUPs. MSRM in the Kootenay Region is working with a number of
licensees under a memorandum of understanding (MoU) to implement the SFM Framework in order to vary the
existing LUP. The MoU is a partnership that will lead to a locally developed SFM plan for implementation in
several management units.

6.2  Forest and Range Practices Act (FRPA)
B.C. is in the process of developing new forestry legislation that is meant
to provide a more results-based framework for forest management. The
proposed Forest and Range Practices Act provides opportunities to
develop alternative strategies to forest management. Its original intention
was to be a “results-based” code. The SFM Framework provides the
rationales for making changes at the strategic, tactical and operational
levels. 

The FRPA identifies key values that are to be managed for. Under section
149, it states that government can set objectives for these values.
Objectives are currently in three categories:

• Enabled objectives set by one of the three resource ministers
(e.g. ungulate winter range, visual quality objectives)

• Default objectives that will be used in the development of FSPs
(e.g. block size, stocking standards)

• Standards that must be followed (e.g. allowing for fish passage)
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Changes at the strategic level can be proposed through the Land Act through submissions to the individual
ministries or through the FSP. The documentation for the SFM Framework and local SFM plan will provide the
rationales for any proposed changes to any of the above objectives.

Regulations will guide the minimum requirements for content of the FSP. The FSP should be considered the
operational forestry component of the SFM plan.

6.3  Professional due diligence
Although forest resource professionals have always been expected to uphold their codes of ethics in their actions,
they have had a de facto support system in place for the past 7 years. As government reduces its staff and ability
to review and comment on professional documents, the onus will revert to the individual professional to
understand the multiple impacts of forest management strategies at each level.

The comprehensive, hierarchical nature of the SFM Framework provides resource professionals with a wealth of
information. They will have guidance at every level in the development of professional plans. The SFM
Framework will be a component of each resource professional’s due diligence approach.

6.4  Timber supply review
Although the timber supply review (TSR)/AAC process will remain a separate process for now, it is foreseen that
the information contained in the Framework and local SFM plans will provide a sounder platform from which
the AAC will be set. 

It is anticipated that once the SFM plan is fully implemented in a MU, then the nature of TSR will change to
become part of the development of the SFM plan.



6.5  Defined Forest Area Management
The Defined Forest Area Management process addresses three components of SFM – MU-level management of
issues, forest health (dealt with as natural disturbance in the Framework), and setting of AAC. A sustainability
approach works best across larger areas and with multiple partners. The current DFAM process can be seen as a
first step in the establishment of a MU-wide SFM plan.

6.6  Mountain pine beetle epidemic
Many licensees operating in central B.C. are currently impacted by the mountain pine beetle epidemic. The
development and implementation of the SFM Framework and SFM plans will be somewhat altered by this large
natural disturbance. The epidemic will likely drive much of the forest management policy in this area for a
number of years. Development of sustainability strategies will have to consider a number of unique issues that do
not exist in other parts of the province.

6.7  Conservation groups
Many conservation groups
contribute to the information base
that is available for aspects of the
SFM Framework. The World
Wildlife Fund, Ducks Unlimited and
local naturalist organizations have a
wealth of credible local data and
knowledge that can contribute to the
development of indicator thresholds
and best management practices.
Partnerships with these groups are
encouraged where possible in order
to work toward the development of
mutually beneficial goals.

6.8  Other resource industries
It is anticipated that through MSRM’s Sustainable Resource Management Plans, the cumulative strategies of a
variety of forest resource industries will be addressed. The SFM Framework assumes that we will only deal with
issues that the forest industry has control over. It will be up to government to ensure that all the other forest
resource industries develop their own versions of a sustainable Framework. 

Once these other sustainability plans are in place, the forest industry will work with the other forest resource users
to develop system-wide sustainability strategies.

SFM plans will highlight and consider the potential impacts of forestry management on other industries and the
impact of other industries on SFM strategies.
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AAC – Annual Allowable Cut

AM – Adaptive Management

BC – British Columbia

BMP – Best Management Practices

C&I – Criteria and Indicators

CCFM – Canadian Council of Forest Ministers

CIFOR – Centre of International Forestry

CSA – Canadian Standards Association

DFA – Defined Forest Area

DFAM – Defined Forest Area Management

DFC – Desired Forest Condition

EBM – Ecosystem Based Management

FDP – Forest Development Plan

FMU – Forest Management Unit

FRPA – Forest Range and Practices Act

FSP – Forest Stewardship Plan

HLP – Higher Level Plan

IFPA – Innovative Forestry Practices Agreement

IMS – Information Management System

LRMP – Land and Resource Management Plan

LUP – Land Use Plan

MCA – Multi-criteria Analysis

MoU – Memorandum of Understanding

MSRM – Ministry of Sustainable Forest
Management

MU – Management Unit

NHLB – Non-harvestable landbase

SFM – Sustainable Forest Management

SFMP – Sustainable Forest Management Plan

SRMP – Sustainable Resource Management Plan

TFL – Tree Farm License

THLB – Timber Harvesting Landbase

TSA – Timber Supply Area

TSR – Timber Supply Review

UBC – University of British Columbia

UNCED – United Nations Convention on 
Environment and Development

USDA – United States Department of Agriculture
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