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Adapting forest certiﬁcation
to climate change
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Constance L. McDermott3
In the context of climate change, the forest sector must consider the extent
to which sustainable forest management enables or constrains climate change
adaptation and mitigation; it may be that existing values and principles, policies
and decision-making processes, and institutions are no longer appropriate. Forest
certiﬁcation has emerged as an important arena for setting international and
regional standards for forest management, but it is unclear to what extent it
supports or helps develop adaptive capacity for climate change in the forest sector.
This paper, therefore, combines a review of the literature on forests and climate
adaptation with a systematic assessment of the Forest Stewardship Council Criteria
and Indicators (in detail) and other forest and carbon certiﬁcation schemes (in brief)
to shed light on the role of certiﬁcation standards in mediating forest and climate
adaptation strategies. © 2014 John Wiley & Sons, Ltd.
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INTRODUCTION

F

orest certification has emerged as an important
arena for setting international and regional
standards for forest management, backed by
multi-stakeholder decision-making processes. While
to date certification has grown much more rapidly
in temperate and boreal regions, than tropical ones,1
researchers have noted its potential to influence forest
policy worldwide.2 Although certification standards
aim to improve performance across a range of environmental and social issues, it is unclear to what
extent they support or help develop ‘adaptive capacity’ for climate change.3 For instance, the extent to
which the globally recognized Forest Stewardship
Council (FSC) Principles and Criteria4 (P&C) address
and/or reflect proposed climate change strategies in
forestry is an open question.
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It should be noted that the FSC was instituted
in the early 1990s as a response to the failure of the
Earth Summit in Rio to produce a legally binding
commitment on forest management. Established to
provide a worldwide forest certification system, the
FSC was developed at a time when climate change
awareness and knowledge was limited. Nevertheless,
since the early 1990s knowledge on this topic has
grown, as reflected in four Intergovernmental Panel
on Climate Change Assessment Reports, and the topic
of climate change has risen to the forefront of natural
resource management and biodiversity conservation.
Furthermore, a growing array of forest-related carbon standards have since emerged with climate as
their primary focus. This paper, therefore, combines
a review of the literature on forests and climate
adaptation with a systematic assessment of the FSC
(in detail) and other key forest and carbon certification schemes (in brief) to shed light on the role
of certification standards in mediating forest and
climate adaptation strategies. While these various
schemes differ in their primary aims and degree of
explicit focus on climate, all of the schemes hold in
common a concern for long-term, responsible forest
management. Thus adaptation to climate change is
by definition relevant to all of the schemes under
analysis.
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CLIMATE CHANGE AND FOREST
MANAGEMENT
Climate Change Strategies
Four broad climate change strategies have been repeatedly put forward in the forestry literature: resistance, resilience, response and, mitigation.5–12 The
first three strategies focus on adaptation to climate change. Resistance in forestry, for example,
entails trying to maintain the compositional, functional, and structural identity of a forest despite
pressures due to environmental change. A resilient
response, in contrast, seeks spontaneous adaptation
through natural succession and species migration
but does not actively assist in forest adaptation to
climate change. Resilience theory suggests that ecosystems persist within a range of critical controlling variables and climate change may cause ecosystems to
shift into new states in which these variables have different values13 (e.g., the transformation of a forest
into a grassland due to persistent drought). Resilience
thinkers stress the need to anticipate these thresholds when ecosystems are likely to undergo significant change of identity. A resilient approach involves
assessing and managing the vulnerability of the forest and accepting inevitable surprises and uncertainties in managing it due to the complex and dynamic
nature of social-ecological systems.14 The third of the
climate change adaptation strategies involves actively
responding to and facilitating change in forest ecosystems. This strategy entails the use of silvicultural practices to change stand structures and composition to
enable the forest to more quickly adapt to climatic
change impacts than it otherwise would by natural
processes.
The final category focuses on mitigating climate change by (1) enhancing carbon storage in
forests; (2) reducing greenhouse gas emissions from
operational activities in forest management (e.g.,
planning road development and decommissioning,
long rotations, large tracks of mature forests); and
(3) facilitating the development of new markets
and technologies for the use of forest products
made from lower quality wood or different forest
species.

Recommendations for Climate Change
Adaptation and Mitigation in Forestry
A literature review of academic journal articles
and reports from government (Canadian and
United States) and non-government organizations
(e.g., CIFOR, IUFRO, and other environmental
non-governmental organizations) resulted in a list of

92 recommendations for climate change adaptation
and mitigation measures in forestry. We have organized these recommendations into 10 broad areas
of concern, and within these areas we categorized
the recommendations into the four climate change
strategies (e.g., resistance, resilience, response, and
mitigation). However, note that the categories may
overlap and recommendations may fall within more
than one category.
BOX 1
ASSISTED MIGRATION OF SPECIES
AS A RESPONSE STRATEGY
The assisted migration of species was proposed
several decades ago as a means of addressing
the impacts of climate change on species populations within protected areas.15 While its risks
and beneﬁts have been debated in the conservation biology and forestry research communities,
and suggestions for planning and management
provided, there is little consensus within the academic literature over whether to adopt it or not
as a policy option.16,17 The use of assisted migration in forestry, however, appears to be less contentious than in conservation biology, where it
has been proposed as a species rescue strategy
in response to climate change impacts and projections. In forestry, the potential use of assisted
migration mainly targets widespread commercial
tree species and seeks to change forest regeneration practices to protect the genetic diversity
of these trees by moving populations of species
within their historic range or slightly beyond
this range.18 The assisted migration of populations of commercial tree species and assisted
range expansion are Response strategies that are
consistent with the ‘spirit’ of the FSC International P&C. However, they may not be entirely
consistent with the current FSC International
P&C, depending on how ‘natural’ forests and
‘endemic’ species are deﬁned. These adaptation
options would also require reconsidering the
role of plantation forestry in adapting forests to
future climate as well as discussing the merits of
current ideas about the ‘natural’ composition of
forests and landscape scale planning objectives
integrating new environmental values (e.g., carbon management).

For concision, the tables of results also indicate
which, if any, of the FSC International P&C are related
to each recommendation, though that does not mean
they support the recommendation.
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TABLE 1 Recommended Climate Change Measures Broadly Related to Forest Values
Strategy
1 = Resist
2 = Resilience

Related FSC

3 = Response
Recommendations

4 = Mitigation

1. Diversify society’s portfolio of forest assets

1, 2, 3

Principle (P)
Citing articles
19–21

1, 2, 3

19,20

3. Modify objectives for sustainable forest management and the
means we use to achieve them

2, 3

19,22,23

4. Engage the public in a dialog on forest values under a changing
climate

2, 3

2. Redesign and or implement institutions that facilitate cost
effective and economically efﬁcient adaptation

6,19–22,24

Criteria (C)
P5C5.1, P6C6.1, P7C7.1

P1C1.8, P5C5.3, P7C7.3
P3C3.5, P7C7.4, P9C9.1

5. Provide alternative coping mechanisms for vulnerable
communities

1, 2, 3

21

P3C3.3, P4C4.1

6. Generate means to provide private owners with economic
ﬂexibility if they choose to use their land for forestry

1, 2, 3

21

P9C9.2

7. Enhance local welfare through the promotion of
community-based forest management and restoration

1, 2, 3

21

P3C3.3, P4C4.4

8. Improve community wellbeing through partnerships

1, 2, 3

21

P3C3.3, P4C4.3, P5C5.4

9. Increase public participation in decision-making and planning

1, 2, 3

21

P4C4.1, P7C7.6, P9C9.1

Forest Values
The recommendations in the category of ‘forest values’
refer to strategic level, long-term planning, and policy
directives, forest governance arrangements, and the
social aspects of forestry (e.g., community wellbeing)
(Table 1). Most of them can be assigned to one
of the three climate change strategies, except for
recommendations to engage in public dialog on forest
values and changing forest values and to modify
objectives for sustainable forest management, which
might be considered either Resilient or Response
strategies.

Preparing for Disturbance
The recommendations in this category mostly focus
on climate change impacts on forest disturbances and
their implications for forest management planning. Of
the 10 recommendations in this category, all but 3
can be equally assigned to resistance, resilience, and
response strategies (Table 2). Those recommendations
that stress anticipating and preparing for change in
ecosystem dynamics support letting change occur or
facilitating change and thus fit within the resilience
and response strategies.

protected, or favored (Table 3). This category includes
recommendations on species and genetic diversity
(vis-à-vis adaptation potential) as well as ecological benchmarks and their associated values. Several
recommendations fall within the strategy of resistance by aiming to maintain current forest composition despite successional pressures toward novel forest composition. It is in this category, however, that
the largest number of pro-active response strategies
occur.

Forest Regeneration
The recommendations in this category include revising
site regeneration objectives and practices, modifying
seed provenances, changing the objectives of breeding programs, using genetically modified species and
establishing new mixes of native species (‘neo-native
forests’) (Table 4). This category also includes a large
number of recommendations that fit within a strategy of pro-active adaptation measures. Most of the
recommendations for forest regeneration raise questions about ecological design of future forests and
the silvicultural practices that may facilitate desirable
species.

Harvesting
Forest Composition
The recommendations in this category refer to questions about which forest species should be maintained,

In this category, recommendations are focused on
harvesting practices (Table 5). Most of the recommendations can be used across all three climate
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TABLE 2 Recommended Climate Change Measures Broadly Related to Preparing for Disturbance in Forest Management
Strategy
1 = Resist

Recommendations

2 = Resilience

Related FSC

3 = Response

Principle (P)

4 = Mitigation

Citing articles

1. Monitor to determine when and what changes are
occurring

1, 2, 3

10,19

2. Adopt risk assessment and adaptive management
principles

1, 2, 3

3. Agree on standardized climate scenarios for analysis

1, 2, 3

4. Include climate variables in growth and yield models,
timber supply analysis, and forest management plans

1, 2, 3

5. Anticipate surprises and threshold effects
6. Anticipate variability and change and conduct
vulnerability assessment
7. Foster learning and innovation
8. Prepare for changes in disturbance regimes
9. Minimize or mitigate other threats or stresses

P6C6.2, P8C8.1, P9C9.4

19–21,23,25,26

P8C8.3

19
6,11,19–21,24

P7C7.1

2, 3

7

2, 3

20,21

P8C8.2, P9C9.4, P10C10.9

1, 2, 3

20,21

P8C8.3

2, 3

6,12,19,21,27,28

1, 2, 3

10. Actively manage forest disturbances

Criteria (C)

1, 2, 3

P8C8.2, P9C9.4

6,10,19–23,26,27,29
20,21

P10C10.9
P6C6.3, P10C10.9
P10C10.7

TABLE 3 Recommended Climate Change Measures Broadly Related to Forest Composition
Strategy
1 = Resist

Recommendations
1. Adjust species composition

2 = Resilience

Related FSC

3 = Response

Principle (P)

4 = Mitigation

Citing articles

3

6,9,11,19,21,24,25,30,31
22–24

Criteria (C)
P6C6.6, P10C10.3

2. Rather than focusing only on historic distributions,
spread species over a range of environments according
to modeled future conditions

3

3. Anticipate and respond to species decline

3

27

4. Expand genetic diversity guidelines

3

7,28

P6C6.6, P10C10.2

3

21,24

P6C6.9

1, 2, 3

5,20,21,24

5. Increase species and genetic diversity in plantations
6. Maintain diverse gene pools
7. Prioritize and protect existing populations on unique sites
8. Continue managing invasive species

1
1, 2, 3

9. Identify and protect functional groups and keystone
species

1

10. Consider loss of species’ population on warm range
margins and do not attempt restoration there

2, 3

28

3

22,25,27,29

1, 2, 3

29

12. Study response of species to climate change

© 2014 John Wiley & Sons, Ltd.
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TABLE 4 Recommended Climate Change Measures Broadly Related to Forest Regeneration
Strategy
1 = Resist
2 = Resilience

Related FSC

3 = Response
Recommendations

Principle (P)

4 = Mitigation

1. Revise site regeneration objectives

Citing articles
7,11,20–28,30,32

3

2. Practice high-intensity plantation forestry in selected areas to
promote growth of commercial tree species

3

3. Modify seed transfer zones/seed provenances

3

20,21,24

6,7,9,11,12,19–21,24–28

Criteria (C)
P10C10.1
P6C6.9
P10C10.2

2, 3

21,22,27

5. Enrichment sowing and supplemental regeneration

1, 2, 3

12

P10C10.2, P10C10.5

6. Shift planting season

1, 2, 3

12

P10C10.2

4. Maintain seed or nursery stock of desired species for use
following severe disturbance

7,12,20–23,27,28

7. Establish or encourage new mixes of native species (‘neo-native
forests’)

3

8. Use variable density thinning in dense young stands to provide
more resources to surviving individuals and promote resilience
and species and structural diversity

1, 2, 3

21,23,28

P10C10.5

9. Facilitate natural selection and evolution by managing the
natural regeneration process to enhance disturbances that
initiate increased seedling development and genetic mixing

2, 3

12,26,28

P10C10.5

10. Allow forests to regenerate naturally following disturbance

1, 2

20,21

P10C10.2

11. Plant genetically modiﬁed species and identify more suitable
genotypes

3

20,21

P10C10.4

12. Breed for pest resistance and for a wider tolerance to a range
of climate stresses and extremes in speciﬁc genotypes

1, 2, 3

12,20,21,24

change strategies in forestry, but one recommendation
is aimed at climate change mitigation: extended
rotations.

Landscape Management
This category is a bit less coherent than the others because it includes a large number of disparate
recommendations that to some extent relate to forest landscape planning (Table 6). The recommendations refer to reference conditions, landscape fragmentation, and connectivity, forest transitions to novel
ecological systems, management for refugia, forest
structure, and land use conversion, among other substantive issues. The recommendations span the full
range of strategies.

P10C10.3

Protected Areas
These recommendations refer to biodiversity conservation through managing habitats, corridors, and
reserves (Table 8). These recommendations span the
three climate change strategies, but some fit in a single
strategy (e.g., increase reserves to protect ecosystem
diversity). Most of the recommendations are at the
strategic level of planning and decision-making.

Infrastructure
These recommendations refer to forest engineering
concerns about issues such as the impacts of roads on
forest hydrology and water quality, culvert sizing, and
revising infrastructure guidelines to take into account
climate change (Table 9). Most of the recommendations span the three climate change strategies.

Carbon Management

Wood Processing

These recommendations focus on mitigation measures at the operational level of planning and
decision-making (Table 7). The recommendations
refer to increasing carbon storage, managing fire, and
reducing greenhouse gas emissions.

The last category only contains one recommendation,
on wood processing technology (Table 10). This recommendation seeks to enable the forest sector to take
advantage of changing wood quality and tree species
composition under climate change.
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TABLE 5 Recommended Climate Change Measures Broadly Related to Forest Harvesting
Strategy
1 = Resist
2 = Resilience

Related FSC

3 = Response
Recommendations

Principle (P)

4 = Mitigation

Citing articles

3

6,19,20

2. Prepare for variable timber supply

1, 2, 3

12,19

3. Plan for seasonal operational limitations

1, 2, 3

7,11,12,19

1. Be prepared to increase the amount of salvage logging

4. Develop alternative harvesting systems and implement
alternative harvesting practices

3

5. Shorten rotation length for increased ﬂexibility

3

5–7,11,12,19–21,24,26,30,31

6,9,11,12,19–21,24,28,32

Criteria (C)
P5C5.2, P10C10.5
P5C5.2
P10C10.5
P10C10.5

6. Extended rotations for carbon storage and increased
resilience

1, 2, 4

11,20,31

P10C10.5

7. Pre-commercial and sanitation thinning

1, 2, 3

6,12,20,21,24

P10C10.5

8. Adjust harvest schedules to harvest stands most
vulnerable to natural disturbances

1, 2, 3

12,20,21

9. Limit harvesting operations to the winter in order to
minimize road construction and soil disturbance

1, 2, 3

20

Summary
Out of the 92 climate change adaptation and mitigation recommendations extracted from the forestry
literature and summarized above, approximately
one third (n = 32) apply to all three climate change
adaptation strategies. The other 60 recommendations
adopt one or two of the strategies. To provide a
more in-depth understanding of the extent to which
the current FSC International Standard is consistent
with climate change recommendations in forestry,
in the next section we describe the extent to which
FSC P&C reflect the four climate change strategies
described above for each of the recommendations.
We also summarize which recommendations were
particularly problematic or inconsistent with the FSC
International P&C.

CLIMATE CHANGE CONSIDERATIONS
AND FSC CERTIFICATION
The FSC International P&C is currently composed of
10 Principles and 70 Criteria. The FSC P&C define
the international norms for forestry performance,
and they are updated periodically based on a process of expert review and stakeholder consultation.
The application of FSC standards also incorporates regional or generic ‘indicators’ for measuring
achievement of these norms and FSC International
is currently developing a suite of generic international indicators. However, this article’s analysis is

P5C5.2, P10C10.5
P10C10.5, P10C10.10

restricted to the current FSC P&C (Version 5.0, 2012)
as the primary normative text defining FSC goals. As
reported in Tables 1–10, a little less than half of the
FSC Criteria are related to more than one climate
change strategy (33 out of 70 criteria), with one-third
being related to all of them (25 out of 70 criteria).
One in ten FSC Criteria are related solely to a Resistance strategy to climate change (7 out of 70 criteria),
about 23% solely to the Response strategy (16 out
of 70), and 9% of them to a Mitigation strategy
(6 out of 70).
The majority of the FSC International Criteria
are consistent with climate change recommendations in the literature that represent Resistance and
Resilience strategies, especially regarding the objectives of protecting high conservation values (as articulated in Principle 9, on maintaining or enhancing High
Conservation Values) and restoring forests to a historic benchmark. However, recommendations in the
literature which refer to pro-actively assisting forest
transition through species composition, structure, and
function, but also ecosystem type and land-use conversion (e.g., forest to non-forest ecosystem), are problematic within the FSC framework because they depart
from some of the guiding norms of the FSC P&C (e.g.,
restoration). For instance, some recommendations in
the literature that depart from restoration principles
refer to disregarding historic conditions and limiting
restoration efforts that seek to recreate past ecosystem conditions. Among perhaps the most contentious
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TABLE 6 Recommended Climate Change Measures Broadly Related to Forest Landscape Management
Strategy
1 = Resist
2 = Resilience

Related FSC

3 = Response
Recommendations

4 = Mitigation

Principle (P)
Citing articles
5,7,11,19–21,24–29,32

Criteria (C)

1. Maintain connectivity in a varied, dynamic
landscape

2, 3

2. Realign management targets to recognize
signiﬁcantly disrupted conditions, rather
than continuing to manage for restoration
to a reference condition that is no longer
realistic given climate change

3

20,22,28

3. Diversify risk by spreading habitats or
plantations over a range of environments
rather than strictly within the historic
distribution

3

28

P6C6.4, P6C6.8

4. Use landscape-scale planning and
partnerships to reduce fragmentation and
enhance connectivity

2, 3

27

P6C6.1, P9C9.1

5. Manage for high value conservation areas

1

5,7,10–12,20–23,25–27,30,31

6. Avoid planting new forests in area likely to
be subject to natural disturbance

2, 3

21

7. Minimize amount of edge created by
human disturbances

2, 3

21

8. Promote diverse age classes

2, 3

9. Represent forest types
10. Increase redundancy and buffers
11. Maintain large areas of old growth forests
12. Maintain forest health and diversity
during transition

1
2, 3
1, 4
1, 2, 3

12,20–22,24,27,28
5,20,21
5,7,20–22,28

P6C6.4, P6C6.8
P5C5.2, P6C6.5, P6C6.8, P9C9.1

P6C6.5, P9C9.1, P10C10.11

P6C6.8
P6C6.5, P6C6.8
P6C6.4, P6C6.8

5,20,21,23
5–7,12,20–22,24–27,30,32

P6C6.7, P6C6.8, P10C10.10

13. Practice intensive management to secure
populations of high value

1

21,29

P9C9.3, P10C10.5

14. Enhance forest growth through forest
fertilization

3

20,21

P10C10.6

15. Employ vegetation control techniques to
offset drought

3

12,20,21,24

16. Focus on high productivity sites rather
than poor sites

1

24

17. Assist transitions, population
adjustments, range shifts, and other
natural adaptations

3

18. Increase the colonization capacity in the
areas between existing habitat and areas
of potential new habitat

3

21

1, 4

5,20,21,31

P6C6.9

3

5,6,23,24,29

P6C6.9

19. Avoid land use conversion
20. Incorporate climate change into land use
plans and consider the possibility of land
use change at speciﬁc locales

7,10,20–24,28
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TABLE 7 Recommended climate Change Measures Broadly Related to Carbon Management
Strategy
1 = Resist
2 = Resilience

Related FSC

3 = Response
Recommendations

Principle (P)

4 = Mitigation

Citing articles

Criteria (C)

1. Deactivate and rehabilitate roads to maximize productive
forest area and forest sinks

4

7,12,20,21

P10C10.10

2. Reduce emissions

4

7

3. Decrease impact of natural disturbances on carbon stocks
through ﬁre management and pest management

4

20,21

P10C10.7

4. Increase the use of forests for biomass energy

4

20,21

P6C6.1, P7C7.1

5. Fire suppression to enhance carbon storage

4

20

6. Assessment of GHG emissions from operations

4

20,21

P5C5.3

7. Fuels management and community protection

4

12,20

P10C10.11

recommendations in the literature, to the extent that
they challenge customary thinking in the FSC P&C,
are the use of genetically modified organisms, the
use of intensive plantation forestry and the active
translocation of species (i.e., assisted migration).
To grasp the significance of the level of
engagement that the FSC has with climate change
considerations, it is helpful to compare with forest
carbon standards, which address both climate change
adaptation and mitigation strategies.

FOREST CARBON STANDARDS
Recently, an array of international initiatives have
emerged that focus on the role of forest carbon in

climate change and mitigation. These include the
intergovernmental mechanism, Reducing Emissions
from Deforestation and Degradation (REDD+)
under the UN Framework Convention on Climate Change (UNFCCC), and various bilateral
and multi-lateral REDD+ financing mechanisms, as
well as private certification schemes.33 These initiatives in turn have generated a diversity of safeguards,
operational policies, and certification standards of
relevance to forest management, forest governance,
and adaptation.34
Forest and land use carbon certification schemes
that focus on climate ‘co-benefits’ are particularly
germane to our analysis because they focus not only
on carbon but on the wider array of social, economic,

TABLE 8 Recommended Climate Change Measures Related to Protected Areas
Strategy
1 = Resist

Recommendations

2 = Resilience

Related FSC

3 = Response

Principle (P)

4 = Mitigation

Citing articles

1. Adapt reserves to climate change

1, 2

31

P6C6.4

2. Increase reserves to protect ecosystem diversity

1, 2

21,27,28,31

P6C6.4

3. Protect the most acutely threatened species ex situ
4. Increased regional cooperation in species management and
protected areas management
5. Manage habitats over a range of sites and conditions,
expand the boundaries of reserves to increase diversity
6. Maintain and create habitat corridors through reforestation
or restoration

Criteria (C)

1

5,20,21,24

1, 2, 3

21

P6C6.1, P9C9.2

2, 3

27

P6C6.4

3

21,27,32

P6C6.5

© 2014 John Wiley & Sons, Ltd.
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TABLE 9 Recommended Climate Change Measures Broadly Related to Forest Infrastructure
Strategy
1 = Resist
2 = Resilience

Related FSC

3 = Response
Recommendations

Principle (P)

4 = Mitigation

Citing articles

1

11,20,21

2. Adjust culvert size requirements and road design for changes in
peak ﬂow

1, 2, 3

6,9,12,20,21

P10C10.10

3. Develop guidelines under which restoration projects or
rebuilding of human structures should occur after climate
disturbances

1, 2, 3

22

P10C10.10

4. Avoid constructing roads in landslide-prone terrain where
increased precipitation and melting of permafrost may increase
the hazard of slope failure

1, 2, 3

20,21

P10C10.10

5. Maintain, decommission, and rehabilitate roads to minimize
sediment runoff due to increased precipitation and melting of
permafrost

1, 2, 3

6,20,21

P10C10.10

1

21

P10C10.10

Strategy

Citing articles

Related FSC

1. Minimize road networks

6. Ensure that infrastructure investments do not interrupt
conservation or riparian corridors

Criteria (C)

TABLE 10 Recommended Climate Change Measure Related to Wood Processing
Recommendations

1 = Resist

Principle (P)

2 = Resilience

Criteria (C)

3 = Response
4 = Mitigation
1. Develop technology to use altered wood quality and tree species
composition, modify wood processing technology

and environmental impacts of forest management.
Comparing such schemes with forest certification
standards can help to assess whether standards
expressly focused on the forest-climate nexus may
help to fill existing gaps. For this purpose the next
section provides a case study of the Climate Community & Biodiversity Alliance (CCBA) Standard,
currently the largest of the co-benefit standards in
terms of certified area.35,36

The Climate, Community, and Biodiversity
Alliance Standard
The social and environmental standards generated
by the CCBA provide an interesting example of how
to integrate climate change into the development
of forest protection, restoration, and agroforestry
initiatives.37 The CCBA is a partnership of international non-governmental organizations created in

3

6,20,21,24,26

2003. It aims to leverage policies and markets to
promote climate change adaptation and mitigation
best practices in forestry through carbon-based
projects. Planned projects represent over 9 million ha of conservation and over 450,000 ha of
restoration of native forests, with total estimated
annual emissions reductions of over 17 million tons
annually.37,38
The CCBA Standards ‘identify land-based
projects that are designed to deliver robust and credible greenhouse gas reductions while also delivering
net positive benefits to local communities and biodiversity’ (Ref 37, p. 7). The ‘climate section’ of the
requirements focuses on measuring and monitoring
carbon stocks, GHG emissions, carbon ‘leakages’
(i.e., abnormalities in carbon accounting), carbon
emissions impacts, and benefits of the project.
The ‘community section’ of the CCBA Standard
refers to the use of appropriate methodologies for
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BOX 2
OTHER FOREST CERTIFICATION
STANDARDS
The most recent version of the Canadian Standards Association National Standards for Sustainable Forest Management40 has to a certain
extent integrated climate change adaptation
and mitigation considerations.3 This standard
involves a combination of public participation,
performance, and management system requirements and uses the Canadian Council of Forest
Ministers Criteria and Indicators of Sustainable
Forest Management as the basis of its sustainable
forest management performance requirements
(CCFM). Climate change considerations are
found in the performance requirements, under
the SFM criteria of ‘Ecosystem condition and
productivity’ and ‘Role in global ecological
cycles’.40 In the former criterion, the public
participation process must include discussion
of climate change impacts and adaptation to
establish forest values and choose appropriate
indicators. In the latter criterion, the public
participation process must include discussion of
carbon emissions from fossil fuels used in forest
operations and the performance requirement
must use net carbon uptake as a core indicator.
Although climate change considerations have
been integrated in the newest CSA Sustainable
Forest Management Standard, the standard
mostly supports a resistance strategy to climate change and to a lesser extent a resilience
strategy.
In the United States, SFI certiﬁed area (56
million acres) is greater than FSC certiﬁed area41
(34 million acres). In its most recent Standard
(2010–2014), the SFI has begun to consider climate change adaptation and mitigation. Their
climate change adaptation and mitigation objectives seem to represent a resilience strategy by
focusing on best practices in sustainable forest
management already present in the standard.
Provisions related to climate change are tempered by the recognition that the science and
regulatory framework for climate change mitigation and adaptation are still evolving. Climate
change related provisions are found in:
‘Performance Measure 15.3 Program Participants shall individually and/or through cooperative efforts involving SFI Implementation Committees, associations, or other partners broaden
the awareness of climate change impacts on
forests, wildlife, and biological diversity.

Indicators:
1. Where available, monitor information generated from regional climate models on
long-term forest health, productivity and
economic viability.
2. Program Participants are knowledgeable
about climate change impacts on wildlife,
wildlife habitats and conservation of biological diversity through international, national,
regional or local programs.’ (Ref 42, p. 15).
The focus of the SFI standards on climate
impacts suggests a resilience focus, but in general
defers to forest owners to establish their own
priorities in regards to climate change.

estimating impacts on communities onsite and offsite,
ways to mitigate these impacts and the selection
of community-based values and variables to be
monitored.
The ‘biodiversity section’ of the CCBA Standard
involves creating a ‘with project’ scenario of impacts
on biodiversity and comparing this to the baseline
‘no project’ biodiversity scenario. The indicators
refer to native and non-native species, invasive
species, and the prohibition against using genetically engineered species. Overall, these indicators
support a strategy of resistance to climate change
in protecting native species and aiming for a ‘net
biodiversity benefit’ that uses current conditions as a
benchmark.
The CCBA’s Standard not only provides criteria
and indicators for climate change mitigation projects
in forestry, but also provides means of assessing meritorious climate change adaptation forestry projects. In
particular, CCBA recognizes several levels of climate
performance and the highest level, the ‘Gold Level’,
reflects both the resistance and response strategies
in forestry, seeking to protect the most vulnerable
populations of species and people (note the ‘pro-poor’
orientation of ‘exceptional community benefits’),
while at the same time assisting their adaptation to
climate change.
In sum, the emergence of specific forest carbon
standards has helped to fill some of the gaps found in
forest certification schemes, suggesting a possible role
for dual certification. However the mitigation focus of
CCBA and other forest carbon oriented efforts such
as REDD+, risks obscuring adaptation concerns.39
Furthermore, the proliferation of numerous forest
and forest carbon standards and policies itself poses
challenges for coordinated action and highlights the
importance of seeking synergy among the many actors
and institutions involved.
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DISCUSSION AND CONCLUSION
An important challenge to customary thinking in sustainable forest management and embodied in the FSC
P&C, which may need reconsideration because of
climate change, is the belief (or hope) that it is possible
to achieve the multiple benefits and values of forests
using current best practices in sustainable forest management. However, the values of carbon management,
ecological restoration, and maximizing forest products may require different and conflicting landscape
management strategies. For example, should plantation forestry become a more prominent practice in
forest management if it entails greater carbon sequestration, increased production of forest products and
the ability to assist the migration of species? Short
rotation lengths in the context of plantation forestry
may provide foresters with the capacity to adapt to
climate change impacts ‘in real time’ (e.g., a 15 year
rotation length), as compared to planning for climate
change adaptation in natural forest management
where the rotation length can be very long (e.g., 80+
years). On the other hand, maintaining higher levels
of species diversity may contribute to overall ecosystem health and resilience, and facilitate adaptation
through natural selection. The current FSC International P&C offers little guidance for how to resolve
conflicting values and goals in forest management with
regards to climate change adaptation and mitigation.
The results of this literature review and analysis
of the (in)consistencies of climate change recommendations for sustainable forest management in relation
to the FSC International P&C suggests in many
respects the current P&C endorse Resistance and
Resilience climate change strategies. Underlying these

strategies is the hope that current best practices in sustainable forest management that accord with the FSC
P&C should allow forests to adapt to climate change
naturally and without an overly pro-active Response
strategy in forest management. This focus, while most
fully elaborated by the FSC P&C, is also mirrored
in other forest certification schemes. The growing
array of forest carbon initiatives have contributed
additional forest management standards and policies
that are focused strongly on climate mitigation. These
initiatives, from the inter-governmental REDD+ to
private forest carbon certification schemes such as the
CCBA, could contribute to filling some of the gaps
found in forest certification standards. However, their
focus on mitigation may also obscure concerns about
adaptation. Our case study of the CCBA standard
reveals the presence of some adaptation requirements,
broadly defined. However, further study is needed to
assess approaches to adaptation across the growing
plethora of forest carbon standards. Furthermore,
this multiplication of forestry standards itself poses
a major challenge, and accents the importance of
striving for greater synergy and coordination.
These findings also highlight key challenges
for forest governance. The establishment of forestry
norms, whether through state-based rule-making
or multi-stakeholder standard-setting, is a socially
negotiated process. As such, it does not guarantee a
comprehensive or consistent coverage of key forest
management issues, nor one fully informed by scientific debate. The findings of this study highlight
the need for better dialog between climate and forest
sciences and the multiple stakeholders engaged in
setting forestry standards.
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