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FOREWORD
I am pleased to present this new version of the criteria and indicators (C&I)
framework for the Canadian Council of Forest Ministers (CCFM). As Chair
of the CCFM and Minister of Natural Resources Canada, I believe this frame-
work will help ensure Canada’s international leadership status in sustainable
forest management.

Since the C&I framework was first developed in 1995, data availability has been
enhanced, and our knowledge of the environmental, social and economic aspects
of sustainable forestry has improved. With input from interested groups from
across the country, the CCFM has revised the framework based on the best
available scientific knowledge in a Canadian context. 

Although it has fewer indicators than the original framework, the revised version
uses indicators more effectively and continues to characterize the essential com-
ponents of sustainable forest management in Canada. By identifying values of
importance to Canadians, the revised framework will facilitate the ongoing
domestic and international dialogue on sustainable forest management. Future
indicator reports will improve information available to the public and decision
makers, helping to guide decisions that impact on the forest.

As we implement this revised framework, sharing information and method-
ologies and committing resources will remain crucial. Close cooperation among
the members of the CCFM—the federal, provincial and territorial ministers
responsible for forests—increases capacity and reduces the costs of reporting.

By building on the experience we gain in implementing the C&I framework,
we can improve our ability to assess national progress toward sustainable forest
management. The revised criteria and indicators framework will continue to
evolve in the future to reflect new knowledge and Canadian values.

This new framework supports the Government of Canada’s commitment to the
sustainable development of our forest resources. It highlights the economic
importance of these resources and allied industries. Canada builds a strong
society and communities through knowledge, innovation, technology and inter-
national leadership. This will help ensure our quality of life and build the Canada
we want, for ourselves and for future generations.

The Honourable Herb Dhaliwal
Minister of Natural Resources Canada and 
Chair of Canadian Council of Forest Ministers
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The variability among living organisms
and the ecosystems of which they are part

Biological diversity encompasses organization
at levels ranging from complete ecosystems
to the chemical structures that are the basis
of heredity.  Maintenance of the natural range
of ecosystems, and the ability of their compo-
nents to react to external forces and processes,
provides the equilibrium required for the
maintenance of species diversity.  Changes in
ecosystems necessarily cause changes in species
populations and distribution. Knowing that
certain species are vulnerable or threatened
may suggest changes in forest management
and other measures to restore biological diver-
sity.  Maintenance of genetic diversity ensures
that species maintain viability through their
capacity to evolve and adapt to change.
Together, indicators of ecosystem, species and
genetic diversity provide a way to assess our
forests’ biological diversity.

ELEMENT 1.1: ECOSYSTEM DIVERSITY

Ecosystem diversity is the variety and relative abundance of ecosystems and
their plant and animal communities. Maintenance of the variety and quality
of the earth's ecosystems is necessary for the preservation of species. Without
sufficient quantities of their natural habitats, species become vulnerable to
extinction.
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1.1.1 Area of forest, by type and age class, and wetlands in each ecozone.
(Core Indicator)

1.1.2 Area of forest, by type and age class, wetlands, soil types and geo-
morphological feature types in protected areas in each ecozone.
(Core Indicator)

ELEMENT 1.2: SPECIES DIVERSITY

The greatest and most readily recognizable form of biological depletion lies
with species extinction. Slowing down the rate of species extinction due to
anthropogenic factors is a key objective for the conservation of biodiversity.
Changes in species population levels and distribution may provide an early
warning of changes in ecosystem stability and resilience, as will increases in
the number of invasive, exotic forest-associated species.

1.2.1 The status of forest-associated species at risk. (Core Indicator)

1.2.2 Population levels of selected forest-associated species. (Core Indicator)

1.2.3 Distribution of selected forest-associated species. (Supporting Indicator)

1.2.4 Number of invasive, exotic forest-associated species. (Supporting
Indicator)

ELEMENT 1.3: GENETIC DIVERSITY

Genetic diversity, or the variation of genes within a species, is the ultimate
source of biodiversity at all levels; it is the material upon which the agents
of evolution act. Loss of variation may have negative consequences for eco-
logical fitness and prevent adaptive change in populations.

1.3.1 Genetic diversity of reforestation seed-lots. (Core Indicator)

1.3.2 Status of in situ and ex situ conservation efforts for native tree
species within each ecozone. (Core Indicator)

6



Relevant indicators under other criteria

The pattern and variety of communities and ecosystems is an important
part of ecosystem diversity. Additional insight into ecosystem diversity can
be gained by examining the causes of changes in forest area (indicator
2.2), for example, due to the construction or removal of linear features
like roads. The pattern and variety of forest types and age classes is also
linked to disturbance regimes, with spatial and temporal patterns of fires,
harvesting and insect defoliation often driving the distribution of age
classes and forest types (indicator 2.3).

Species diversity is often correlated with ecosystem productivity (indicator
2.1). Changes in productivity over time or space may help explain changes
in species diversity.

Similarly, species and genetic diversity may also be influenced by regenera-
tion after harvest (indicator 2.5), particularly if the area is replanted with
exotic species. Some exotic species may compete with, interbreed with, or
displace native species.
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The stability, resilience and rates of biological production
in forest ecosystems

The sustainable development of our forested ecosystems depends
on their ability to maintain ecological functions and processes
and to perpetuate themselves over the long term. Relative free-
dom from stress (stability) and relative ability to recover from
disturbance (resilience) within a forest ecosystem combine to
provide an indication of ecosystem condition. Productivity

refers to the ecosystem’s ability to accumulate biomass, which depends on
the degree to which nutrients, water and solar energy are absorbed and trans-
ferred within the ecosystem. 

Sustainable productivity within a forest ecosystem is dependent upon the
ability of the ecosystem's components and their populations to recover from
or adapt to disturbances. While most disturbance and stress events are funda-
mental to the maintenance of forested ecosystems, others may overwhelm
an ecosystem’s resilience, alter ecosystem patterns and processes, or detri-
mentally affect the forest’s ecological function. Measures of long-term forest
land conversion, major biotic and abiotic stresses, and impairment of forest
function due to pollutants, provide an indication of disturbance and stress.
Measures of successful regeneration after harvest assess the forest ecosystem’s
ability to recover from disturbance, while measures of total growing stock
on all forest lands provide an indication of the balance of forest productivity
and disturbances. Ecosystem condition and productivity are closely linked,
with improvements in condition often associated with increases in produc-
tivity. However, increases in the productivity of species used for timber at the
expense of other species may lead to a decline in ecosystem condition. Col-
lectively, these indicators provide a basis for improved decision-making to
ensure that the biophysical capacity of the forests is maintained or enhanced.
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2.1 Total growing stock of both merchantable and non-merchantable tree
species on forest land. (Core Indicator)

2.2 Additions and deletions of forest area, by cause. (Core Indicator)

2.3 Area of forest disturbed by fire, insects, disease and timber harvest.
(Core Indicator)

2.4 Area of forest with impaired function due to ozone and acid rain.
(Core Indicator)

2.5 Proportion of timber harvest area successfully regenerated. (Core
Indicator)

Relevant indicators under other criteria

Ecosystem condition and productivity is linked to biological diversity in
many ways. For example, a healthy and diverse ecosystem (indicator 1.1.1)
is better able to respond to and recover from changes in the environment.
Likewise, changes in ecosystem productivity are often linked to changes in
species diversity (indicators 1.2.1, 1.2.2 and 1.2.3). 

Ecosystem condition and productivity is also linked to soil conservation.
Soil disturbance beyond locally applicable standards (indicators 3.1 and
3.2) can reduce future productivity. 
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The quantity and quality of soil and water.

Soil and water are essential components of forests, sustaining the
functioning and productive capacity of forest ecosystems. The pri-
mary reason for soil conservation is the maintenance of the living

substrate for forest stands. Water conservation is important for the provision
of potable water for humans and wildlife and the provision of suitable aqua-
tic environments for plants and animals. 

The construction of access roads and other forestry practices may impact
on the quantity and quality of soil and water in a number of ways. These
include soil erosion and compaction, siltation of aquatic habitats, flooding
and increased water temperatures. In order to ensure that terrestrial and
aquatic ecosystems are maintained in good condition, jurisdictions have
enacted policies, guidelines and standards to provide for specific manage-
ment practices and the protection of sensitive sites. 

Directly assessing the impacts of forestry practices on soil and water quality
and quantity across all of Canada’s forests is difficult and expensive. However,
indicators of compliance with locally applicable soil disturbance standards
and road construction, stream crossing and riparian zone management stan-
dards can provide an effective measure, provided the standards are period-
ically updated and supported by ongoing long-term research and the best
available scientific knowledge. Measurements of forest cover removal from
watersheds can be used to highlight areas where there may be significant
changes in water yield, timing and peak flow.

3.1 Rate of compliance with locally applicable soil disturbance standards.
(Core Indicator)

3.2 Rate of compliance with locally applicable road construction, stream
crossing and riparian zone management standards. (Core Indicator)

3.3 Proportion of watersheds with substantial stand-replacing disturbance
in the last 20 years. (Supporting Indicator)
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Relevant indicators under other criteria

Research is a necessary adjunct to policies, guidelines and standards on soil
and water conservation. Information on new or updated standards, partic-
ularly related to soil and water conservation (indicator 6.5.4) and on invest-
ment in forest research and development (indicator 6.5.3) helps in assessing
whether the standards are based on the best available scientific knowledge. 

The conversion of productive forest to another land use, such as agriculture,
roads, mines, and reservoirs, usually has long-term impacts on soil produc-
tivity. In particular, some soil types may preferentially be selected for con-
version (e.g. to agriculture or aggregate extraction). Likewise, the slow
degradation of soils due to pollutant deposition can have serious impacts
on soil and water quality. Tracking the variety of soil types in protected areas
(indicator 1.1.2), the loss of productive soil from the forest area (indicator
2.2), and the area and severity of ozone and acid rain impacts (indicator 2.4)
are important steps in helping to conserve soil and water resources. Similarly,
the rapid regeneration of forests following timber harvesting (indicator 2.5)
is essential for maintaining moisture and nutrient levels in the soil, mini-
mizing disruptions in stream flow rates and timing, and minimizing soil
erosion, stream siltation and downstream water quality effects.
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The impact of the forest and forest
activities on global ecosystem functions

Global ecological cycles are a complex of self-
regulating processes responsible for recycling
the earth's limited supply of water, carbon, nitro-
gen and other life-sustaining elements. The
world's forests are critically dependent upon,
and make substantial contributions to, these
global processes.

The indicators under this criterion deal with the role of forests and the forest
sector in the global carbon cycle. Forest management can have substantial
impacts on the role of forests in the carbon cycle. The impact of forest
management on the global hydrological cycle is also important, but related
indicators are found under criterion 3.

ELEMENT 4.1: CARBON CYCLE

Concentrations of greenhouse gases in the atmosphere are increasing as a
result of human activities. While the impact is not known with certainty, it
is believed that humans are having a discernible influence on the global cli-
mate, and that future effects will be potentially more serious. The major
source of emissions is the burning of fossil fuels, and the major greenhouse
gas in terms of volume emitted is carbon dioxide. Global ecological cycles
are believed to be negatively affected by the accelerated release of CO2 into
the atmosphere. Estimates of the total carbon stored in Canada’s forests and
the balance between carbon sequestration and carbon release from forests
and forest products provide indicators of the nation's contribution to atmos-
pheric carbon. Measures of forest sector CO2 emissions are used to track the
industry's reliance on fossil fuels for conversion of raw materials to manu-
factured products.
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ELEMENT 4.1: CARBON CYCLE

4.1.1 Net change in forest ecosystem carbon. (Core Indicator)

4.1.2 Forest ecosystem carbon storage by forest type and age class.
(Supporting Indicator)

4.1.3 Net change in forest products carbon. (Core Indicator)

4.1.4 Forest sector carbon emissions. (Core Indicator)

Relevant indicators under other criteria

Forests make a major contribution to global cycles through the uptake, storage
and release of carbon. The longevity and large area of standing crops can
make forest ecosystems particularly well adapted to long-term positive carbon
balance. Conversely, conversion of forest lands to low biomass, short-lived
standing crops with rapid turnover rates, or the permanent removal of forest
cover, can reduce the land's capacity to absorb and store carbon. For this
reason, information on the area of forest (indicator 1.1.1), additions and
deletions to the forest area (indicator 2.2), and the area disturbed by fires,
insects, disease and harvesting (indicator 2.3) provide important supplemental
information when discussing forest contributions to the global carbon budget.

Hydrological cycles are also a vital component of global ecological cycles.
The removal of forest cover (indicator 3.3), by natural and anthropogenic
causes, can have significant impacts on aspects of the hydrological cycle
such as streamflow and water yield. 
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Sustaining the flow of benefits from forests
for current and future generations

Forests provide substantial commercial benefits,
including timber, non-timber forest products,
water and tourism, and significant non-com-
mercial benefits, including wildlife, recreation,
aesthetics, and wilderness values. Although not
always measurable in monetary terms, all these
activities are highly valued by Canadians and
provide significant benefits to Canadian
society. The distribution of these benefits is
a key aspect of social equity. Sustainable forest
management requires that forests be managed
to provide these goods and services over the
long term.

ELEMENT 5.1: ECONOMIC BENEFITS

Canadians receive many economic benefits
from the forest. Timber products, non-timber
forest products and forest-based services are
produced, consumed, and traded internation-
ally. Wealth from forest use flows to Canadians
through the market economy (which can be
measured with economic indicators such as
gross domestic product) and through the sub-
sistence economy (involving income in-kind
from the extraction and use of fuel wood;
building materials; meat, fish, and fur pro-
ducts; medicinals; ecosystem services like fresh
water; etc.). 
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5.1.1 Contribution of timber products to the gross domestic product.
(Core Indicator)

5.1.2 Value of secondary manufacturing of timber products per volume
harvested. (Supporting Indicator)

5.1.3 Production, consumption, imports and exports of timber products.
(Supporting Indicator)

5.1.4 Contribution of non-timber forest products and forest-based
services to the gross domestic product. (Core Indicator)

5.1.5 Value of unmarketed non-timber forest products and forest-based
services. (Supporting Indicator)

ELEMENT 5.2: DISTRIBUTION OF BENEFITS

Sustainable forest management involves economic development and, with
that, requires consideration of how the management control and the benefits
from development are distributed in society. An examination of forest owner-
ship and timber tenures and the distribution of key financial benefits provide
important indicators of social equity. 

5.2.1 Forest area by timber tenure. (Core Indicator)

5.2.2 Distribution of financial benefits from the timber products
industry. (Core Indicator)

ELEMENT 5.3: SUSTAINABILITY OF BENEFITS

In order to ensure that resources are conserved while still maintaining a satis-
factory flow of benefits, efforts must be made to ensure that resource use does
not exceed the long-term productive capacity of the resource base to provide
a wide range of goods and services. Excessive rates of resource use are unsus-
tainable and inconsistent with the concept of sustainable forest management.
In order to ensure that economic benefits continue to flow to Canadians,
it is vital that a fair and competitive investment climate be maintained
within the forest sector. A competitive rate of return is essential if Canada's
various forest-based industries are to attract the necessary capital for main-
taining their capacity to create jobs and incomes for Canadians. 
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5.3.1 Annual harvest of timber relative to the level of harvest deemed to
be sustainable. (Core Indicator)

5.3.2 Annual harvest of non-timber forest products relative to the levels
of harvest deemed to be sustainable. (Supporting Indicator)

5.3.3 Return on capital employed. (Core Indicator)

5.3.4 Productivity index. (Supporting Indicator)

5.3.5 Direct, indirect and induced employment. (Core Indicator)

5.3.6 Average income in major employment categories. (Supporting
Indicator)

Relevant indicators under other criteria

The magnitude of potential economic benefits depends on the area, type,
age and growing stock of forests (indicators 1.1.1 and 2.1), including those
in protected areas (indicator 1.1.2), which provide recreational and other
non-timber benefits. The sustainability of benefits depends on the forest’s
condition and productivity (indicators 2.3, 2.4 and 2.5) and on decision-
making processes that consider the social costs associated with community
instability (indicators 6.3.1 to 6.3.4). Similarly, investment in forest research,
timber products industry research and development, and education (indica-
tor 6.5.3) is important to ensure the continued sustainability of the econo-
mic activities based on our forests.
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Fair and effective resource 
management choices

The concept of sustainable forest management
transcends biological, environmental, and eco-
nomic considerations; ultimately, it is about
people. It is about society's values, the quality
of life of members of society - both individu-
ally and collectively - and the effectiveness with
which we have organized ourselves as a society
to ensure that we are managing the relation-
ship between ourselves and our resources in a
way that is in the best interests of present and
future generations. Thus, this criterion
addresses the effectiveness of institutions in
managing resources in ways that accurately
reflect social values, the responsiveness of ins-
titutions to change as social values change,
how we deal with the special and unique needs
of particular cultural and/or socio-economic
communities, and the extent to which the
allocation of our scarce resources can be con-
sidered to be fair and balanced. 

ELEMENT 6.1: ABORIGINAL AND
TREATY RIGHTS

Existing Aboriginal and treaty rights are recog-
nized and affirmed in Canada’s Constitution.
Various levels of government in Canada aim
to meet their legal obligations with respect to
Aboriginal and treaty rights and develop
sustainable forest management policy and
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legislation for their respective jurisdictions accordingly. When discussed in
relation to renewable resources, such Aboriginal and treaty rights generally
relate to hunting, fishing and trapping and, in some cases, gathering.

Forest policies, legislation and agreements related to forest management should
be developed, as appropriate to individual circumstances and capabilities,
in consultation with affected Aboriginal communities as well as other affected
groups and communities. The same is true for the forest management and
planning processes. Forest management plans should reflect the options
considered and actions taken with respect to Aboriginal and treaty rights.
Increasingly, Aboriginal people are also taking ownership of land, often as
a result of resolved land claims. Land ownership offers a level of control
over resource access that does not exist on publicly owned lands or on co-
managed lands.

6.1.1 Extent of consultation with Aboriginals in forest management plan-
ning and in the development of policies and legislation related to forest
management. (Core Indicator)

6.1.2 Area of forest land owned by Aboriginal peoples. (Core Indicator)

ELEMENT 6.2: ABORIGINAL TRADITIONAL LAND USE AND
FOREST-BASED ECOLOGICAL KNOWLEDGE

Aboriginal peoples possess a vast amount of traditional ecological know-
ledge related to the forest that has been passed down from generation to
generation over the centuries. Efforts need to be made to use this knowledge
in forest management planning. 

6.2.1 Area of forested Crown land with traditional land use studies.
(Core Indicator)

ELEMENT 6.3: FOREST COMMUNITY WELL-BEING AND
RESILIENCE

Sustainable forest management is particularly important to rural forest-based
communities. Unsustainable resource practices have the potential to result in
high social costs concentrated among residents of rural communities.
Many of these rural communities are Aboriginal communities that are

18



surrounded by forest and are dependent on the forest for their economic
and social well-being. Indicators under this element examine the well-being
and resilience of both Aboriginal and non-Aboriginal forest communities.
Decision-making processes must consider social costs associated with commu-
nity instability in order to contribute to sustainable forest management.

6.3.1 Economic diversity index of forest-based communities. 
(Core Indicator)

6.3.2 Education attainment levels in forest-based communities. 
(Core Indicator)

6.3.3 Employment rate in forest-based communities. (Core Indicator)

6.3.4 Incidence of low income in forest-based communities. 
(Core Indicator)

ELEMENT 6.4: FAIR AND EFFECTIVE DECISION-MAKING

Decision-making is often complicated by cultural differences, conflicting
economic interests, and differences in exposure to risks. Decision-making
processes are embedded within the various institutions that have been esta-
blished to manage and allocate forest resources. More and more, decision-
makers try to involve the public in the decision-making process in order
to effectively incorporate the full range of social values into decisions and
to be responsive to changes in values over time. The satisfaction of the public
with their involvement in these processes is an indicator of how fair and
effective the decision-making process is. Decisions are effective only if they
are implemented. Compliance with laws and regulations confirms that
decisions have been implemented.

6.4.1 Proportion of participants who are satisfied with public involve-
ment processes in forest management in Canada. (Core Indicator)

6.4.2 Rate of compliance with sustainable forest management laws and
regulations. (Core Indicator)

19



ELEMENT 6.5: INFORMED DECISION-MAKING

Part of society's responsibility to ensure sustainable forest management is a
commitment to improve our collective understanding of ecosystems and
the relationship between the environment and the economy. At the indivi-
dual level it is important that we make an effort to learn and understand
each other's perspectives relative to resource use and forest values and that
individuals make an effort to become fully informed about the issues. At an
institutional level, it is important that agencies responsible for forest manage-
ment use the best available data, that these data are also made available to
the public to increase transparency in forest management, that standards are
supported by the best available research, and that agencies continue to update
or add to their forest management standards.

6.5.1 Coverage, attributes, frequency and statistical reliability of forest
inventories. (Core Indicator)

6.5.2 Availability of forest inventory information to the public. 
(Core Indicator)

6.5.3 Investment in forest research, timber products industry research
and development, and education. (Core Indicator)

6.5.4 Status of new or updated forest management guidelines and
standards related to ecological issues. (Core Indicator)

Relevant indicators under other criteria

Forest community well-being and resilience are also linked to indicators
under element 5.3, especially the annual harvest of timber and non-timber
forest products relative to the level deemed to be sustainable (indicators
5.3.1 and 5.3.2) and indicators on overall employment and average income
in the forest sector (indicators 5.3.5 and 5.3.6). These indicators help to
provide a measure of the availability of resources that provide employment
at reasonable wages. An additional aspect of forest community well-being
and resilience is the proportion of managed public forest with tenure arrange-
ments that allow for some degree of community control (indicator 5.2.1).
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