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Abstract
The United Nations climate negotiations on reducing emissions from deforestation and degradation (REDD) provide a rare opportunity for conservation
of tropical forests and biodiversity. Here, we explore the implications of REDD
design and implementation options on biodiversity conservation and ways to
link REDD with biodiversity conservation. From both a mitigation and biodiversity perspective, the most important immediate steps are to ensure that
REDD is included in the new global climate agreement and maximizes the area
of tropical forest conserved. It may also be possible to include guidelines or incentives within a REDD framework or in national implementation to channel
funding to areas of high biodiversity. However, if the immediate steps above
are not taken first, REDD will reach neither its mitigation nor its biodiversity
conservation potential.
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Introduction
The United Nations climate negotiations are focusing unprecedented attention on tropical forests and the urgent
need to reduce sharply rates of deforestation and degradation to help avert dangerous climate change. While the
emphasis has been on reducing the approximately 1.5 Gt
of carbon emitted annually from the clearing and degradation of tropical forests (Gullison et al. 2007) through
reducing emissions from deforestation and degradation
(REDD) in developing countries, these discussions also
provide a rare opportunity to advance biodiversity conservation in tropical forests (Laurance 2008). Including
REDD in the climate agreement that could result from
the United Nations Framework Convention on Climate
Change (UNFCCC) meeting in December 2009 could lead
to financing for tropical forest conservation and sustainable management at scales never before seen (estimated at 1.2–10 billion U.S. dollars annually; Miles &
Kapos 2008). It could also result in enhanced monitoring of tropical forest extent and condition globally and

lead to a more sustainable paradigm of tropical land
use.
While REDD should bring positive gains for tropical forest and biodiversity conservation (Miles & Kapos 2008; Venter et al. 2009), the extent of these gains
will depend on its design and implementation. Parties to the UNFCCC have put forth multiple proposals for REDD, with differences in their scope, reference
levels for carbon crediting, and other design features
(Parker et al. 2009). Decisions on REDD framework design and implementation will determine where and how
much tropical forest is conserved, with important consequences for biodiversity conservation. Whereas most
design and implementation options should lead to the
conservation of large areas of tropical forests—and biodiversity conservation gains—others entail risks to forests
and biodiversity, resulting in tradeoffs between mitigation and conservation. Here, we consider the implications of REDD design and implementation, and explore
options for achieving biodiversity conservation through
REDD.
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Table 1 Features of the global REDD architecture which will inﬂuence its potential contribution to biodiversity conservation
Design feature

Issues under discussion

Relevance to biodiversity conservation

Scope of REDD

Potential creditable activities include: emissions
reductions from deforestation and degradation, forest
conservation, sustainable management of forests and
enhancement of forest carbon stocks

Determines how much and which areas of tropical forest
are conserved and/or sustainably managed
Determines whether protected areas can be included in
REDD
Determines whether countries with low historical
deforestation rates can participate in REDD

Deﬁnitional issues

Deﬁnition of “forest”

Determines which land is eligible for REDD
Determines if REDD could result in the conversion of
natural forests to plantations or nonforest systems

Reference levels

Options include establishing reference levels based on
current deforestation rates, historical data, models, or
a negotiated level.

Determines how much and which areas of tropical forest
are conserved and/or sustainably managed
Determines whether countries with low historical
deforestation rates can participate in REDD

Leakage

Means of reducing intranational and international leakage
through REDD design

Determines how much deforestation is displaced and
where

Financing of REDD

Market-based ﬁnancing, nonmarket (fund), hybrid
mechanism, or a combination thereof

Determines the amount, timing and sustainability of funds
available to ﬁnance conservation and sustainable
management activities in tropical forests

Implications of REDD design options
for biodiversity conservation
Many of the REDD design features currently under negotiation have implications for biodiversity conservation.
Critical design features include the scope of REDD, definitional issues, how reference levels are established,
how leakage is dealt with, and how REDD is financed
(Table 1).

Scope
The design feature that will likely have the greatest impact on biodiversity conservation is the scope of creditable
activities. Whereas REDD was initially limited to reducing emissions from deforestation in developing countries,
the concept soon expanded to include forest degradation.
The Bali Action Roadmap further broadened REDD (commonly referred to as “REDD+”) to include “the role of
conservation, sustainable management of forests, and enhancement of forest carbon stocks in developing countries” (UNFCCC Decision 1/CP.13; UNFCCC 2002).
The biodiversity implications of REDD+ are positive
and far-reaching. First and foremost, REDD+ would provide countries with incentives to reduce the high annual
rate of tropical forest clearing (estimated at 13 million
ha/year; FAO 2006) and forest degradation. If deforestation rates were reduced 50% by 2050 and maintained at
this rate until 2100, this would avoid the release of up
to 50 Gt C and result in 50% of the forested area still
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remaining by 2100 for most tropical countries (Gullison
et al. 2008). If these forests are conserved over the long
term, and “leakage” (the displacement of deforestation
and degradation from one area to another) is avoided, the
biodiversity benefits would be high, as many of the forests
being cleared are located in Biodiversity Hotspots (Myers et al. 2000). In fact, forests conserved through REDD
could dwarf the area of tropical forest currently under
protected status (approximately 2 million km2 , Chape
et al. 2005).
Including “forest conservation” as a mitigation option within REDD+ (FCCC 2009a,b,c; Parker et al. 2009)
would also be promising for biodiversity conservation,
as it would provide incentives for countries to conserve
large areas of forests even if these forests are currently
not threatened. There is increasing evidence that mature forests, which were previously thought to be carbonneutral, in fact still have the capacity to sequester additional carbon (e.g., Luyssaert et al. 2008; Mackey et al.
2008), which means that conserving forests, even if they
are currently not threatened, has a mitigation benefit. Including conservation within REDD would generate much
needed additional funding for protecting standing forests
(including those already designated as protected areas),
would provide a hedge against future deforestation, and
could help maintain the adaptive capacity of forests to climate change (Guariguata et al. 2008).
The impacts of other elements of REDD+ (carbon stock
enhancement and sustainable management of forests) on
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biodiversity are less clear. The effects should be positive if carbon stock enhancement occurs through natural
regeneration, diverse plantings of mixed, native species in
degraded forest lands, or improved forest management,
and if enhancement helps promote landscape connectivity (e.g., Kanowski et al. 2005), but could be negligible
or negative if exotic monocultures are established (e.g.,
Brockerhov et al. 2008).
Sustainable forest management practices that reduce
the depletion of carbon stock and enhance forest resiliency (e.g., through reduced impact logging and longer
harvesting cycles; Canadell & Raupach 2008) could benefit biodiversity if they are applied in forests that have
unsustainable harvest rates but would negatively impact
forest biodiversity if applied in intact old-growth forests
(Putz et al. 2008; Putz & Redford 2009). However, sustainable forest management provides fewer mitigation
(Mackey et al. 2008) and biodiversity benefits than REDD
conservation projects, which eliminate rather than simply reduce degradation.

Deﬁnitional issues
Because current REDD negotiations focus on forests, the
definition of “forest” is critical for determining land eligibility and associated conservation impacts. The current
UNFCCC definition of forests is based on minimal tree
height, canopy cover and area (UNFCCC 2002, Decision
1/CP.7) and has several drawbacks. First, it fails to distinguish between natural forests and plantation forests,
despite considerable differences in their species composition, ecology, biodiversity value, and safety as a carbon
store (Sasaki & Putz 2009). Plantations are often monocultures of nonnative tree species with short rotation periods, and generally have less biodiversity value, lower
carbon stocks, and lower resilience to climate change
than intact, natural forests (Brockerhov et al. 2008). If
this current definition is retained, REDD finance could
be directed to forest plantations at the expense of natural
forests.
A related concern is that many nonforest land uses
(e.g., agroforestry systems) may classify as forests because
they meet the structural definition (Schoene et al 2007;
Sasaki & Putz 2009). Because these land uses have lower
carbon stocks and less biodiversity, allowing these land
uses to qualify as forests under REDD could have the perverse outcome of redirecting much-needed funds from
forest conservation to modified ecosystems of far lesser
conservation value. Of particular concern is the possibility
that REDD could be used to promote oil palm plantations
which have questionable mitigation benefits, and few, if
any, biodiversity benefits (Righelato & Spracklen 2007;
Danielsen et al. 2008). To prevent these perverse out-

comes, REDD design should ensure that natural forests
are neither converted to plantations or nonforest systems.
A comprehensive and accurate carbon accounting system
that keeps track of conversions of intact forest to nonforest land uses would also assist in preventing perverse
outcomes.

Reference levels
Another key factor in REDD design will be how to establish reference levels (sometimes referred to as baselines).
A reference level is an estimate of business as usual emissions in the absence of reductions from REDD activities
(Angelsen 2008), and provides a critical measuring stick
to assess whether REDD is reducing emissions. Most proposals use current or historical data as the least speculative approach to establish a reference level. However,
some argue for a modeled approach, projecting emissions
based on anticipated economic development, and others
argue for a negotiated approach, where each country negotiates its reference level with the UNFCCC (Terrestrial
Carbon Group 2009). The scale at which reference levels
are set (subnational, “nested,” national or global) is also
still under debate (Parker et al. 2009).
The ways in which reference levels are established will
determine which countries participate in REDD. If historical or current deforestation rates for reference levels are
used, countries that have had or currently have high deforestation would benefit from REDD most (Parker et al.
2009). In contrast, countries that have high forest cover
and low deforestation rates (i.e., those with >50% forest cover and deforestation rates of <0.22%, da Fonseca
et al. 2007) would have low reference levels and would
not stand to benefit. If a REDD framework fails to provide
“high forest cover, low deforestation” (da Fonseca et al.
2007) countries with incentives to maintain their forests,
deforestation that previously occurred in other countries
will likely move into these intact forest areas, leading to
increased greenhouse gas emissions and biodiversity loss.
A global REDD framework should therefore allow reference levels to be adjusted or negotiated to accommodate
“high forest cover, low deforestation” countries, or establish a compensation mechanism so that these countries do not become a target for logging or agricultural
development.
A related question is whether protected areas are included in baselines and are eligible for carbon credits.
While protected areas can serve as effective barriers to
agricultural expansion (Andam et al. 2008; Campbell et al.
2008) if adequately funded and managed, some protected
areas are “paper parks,” in which enforcement is limited
and deforestation and biodiversity loss continues (e.g.,
Curran et al. 2004). Including and financing protected
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areas within REDD could prevent ongoing and future deforestation within these areas.

Table 2 Key decisions on REDD implementation within individual coun-

Leakage

Implementation decision

The way in which a REDD framework addresses leakage
is also critical for both mitigation and biodiversity outcomes. From a mitigation perspective, leakage is problematic because it results in emissions reductions in one
location being countered by increased emissions elsewhere, reducing or eliminating any mitigation gains.
Leakage could even increase emissions if deforestation is
shifted from forests with low carbon density to forests
with higher carbon densities. Consequently, all REDD
proposals attempt to minimize leakage within and across
countries.
While the climate community is mainly concerned
with reducing the amount of leakage, the conservation
community is also concerned about where leakage occurs. For example, if deforestation moves from a tropical
forest of low conservation value to one of higher conservation value, REDD could a negatively impact biodiversity conservation. In addition, if REDD displaces timber or firewood collection to other natural ecosystems—
such as wetlands or savannas—it will threaten the species
native to these ecosystems. Of particular concern is the
potential for transnational leakage to cause deforestation to move into relatively intact areas of high biodiversity value—such as wilderness areas or protected
areas—or into countries which currently have little deforestation (Putz & Redford 2009). While there are ways
to reduce leakage (e.g., through careful monitoring and
accounting of carbon stocks and broad country participation in REDD), these measures will not necessarily reduce leakage-related risks to biodiversity unless REDD
is specifically designed to avoid perverse biodiversity
outcomes.

Policies and measures to used to
reduce emissions from
deforestation and degradation
(e.g., improved forest
governance, expansion of
protected areas and indigenous
reserves, reduced impact
logging, prevention of wildﬁres,
etc.)

Determines effectiveness in
conserving forest and
improving sustainable
management

Site selection (i.e., where to
implement REDD)

Determines which forests (and
which species) are conserved

Stakeholder engagement strategy

Determines the potential success
of long-term forest conservation
and sustainable management

Financing of REDD
A final feature of REDD design that will impact biodiversity conservation is the amount, timing, sustainability
and distribution of REDD finance. Whether REDD is financed through a voluntary fund, a market mechanism,
a hybrid mechanism (e.g., revenues from permit auctions
in a cap and trade system), or a combination thereof, it
must generate finance at the appropriate scale and to the
appropriate stakeholders—and sustain it over time. Most
importantly, funds must be directed quickly to on-theground activities that reduce deforestation and degradation or conserve or enhance carbon stocks. Cost estimates
for halving deforestation by 2030 fall between US$15 and
$35 billion/year (Eliasch 2008; Kindermann et al. 2008;
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tries that will determine the impacts of REDD on biodiversity
How it will inﬂuence biodiversity
conservation

Angelsen et al. 2009). Even the low end of these estimates
dwarfs the roughly US$2 billion a year in overseas development assistance (Angelsen et al. 2009).

Implementation details that will
inﬂuence biodiversity gains
Whereas REDD design is critical for establishing the
potential delivery of both mitigation and conservation
benefits, REDD implementation will determine the actual delivery. Key implementation decisions include determining which forest mitigation activities to pursue,
where to apply these strategies, and how to successfully
engage stakeholders (Table 2).
The mix of REDD strategies countries pursue, and their
effectiveness, will vary. Possible approaches include improved forest governance, law enforcement, expansion
or creation of new protected areas, community forests or
indigenous reserves, land tenure reform, reduced impact
logging, wildfire prevention, forest monitoring, payment
for environmental services, and the establishment of alternative livelihood activities, among others (Angelsen
et al. 2009). The mitigation and conservation benefits of
each approach will depend on the social, ecological and
economic context in which they are applied, and countries will need to select strategies carefully, monitor their
effectiveness and use adaptive management.
Countries must also determine where to implement
different strategies. Decisions of where to implement
REDD will at least partly be determined by opportunity
costs, with areas with high carbon content and low opportunity costs benefiting more quickly. Where forests of
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high carbon density and low opportunity costs overlap
with areas of high biodiversity value, the dual objectives
of climate change mitigation and biodiversity conservation can be achieved (UNEP-WCMC 2008). Multicriteria
decision-making methods (e.g., Moffett & Sarkar 2006)
could help identify and prioritize forests that provide both
conservation and mitigation benefits.
A final critical aspect of REDD implementation is how
countries engage stakeholders and promote good forest
governance. REDD programs will only succeed if they
engage stakeholders in program design and implementation, including decisions about forest management and
revenue distribution, and provide appropriate, long-term
and sustainable incentives for the indigenous groups, local communities, and land owners who implement forest
conservation measures (Peskett et al. 2008; Lawlor et al.
2009). Incentives can include REDD revenues as well
as nonfinancial incentives, such as securing property or
land use rights, providing technical training, and developing alternative livelihoods options (Kanninen et al. 2007).
An overarching challenge will be to promote good governance, including equitable allocation of carbon rights,
a clear legal framework, effective local institutions, accountability and transparent mechanisms that promote
equitable benefit sharing (Ebeling & Yasue 2008).

Options for REDD to deliver both
mitigation and conservation beneﬁts
To what extent should the conservation community encourage consideration of biodiversity concerns in REDD?
There are three broad categories of approaches: (1) approaches that improve REDD as both a climate mitigation measure and a biodiversity conservation tool; (2) approaches that promote biodiversity conservation without
affecting mitigation potential; and (3) approaches which
may ensure additional benefits to biodiversity conservation but may weaken mitigation potential. These approaches can be applied both to the way in which the international REDD framework is designed, as well as how
it is implemented within countries (Table 3).

Options that enhance the effectiveness of REDD
as a mitigation tool
The first approach to linking REDD with biodiversity
conservation is to support design and implementation
features that contribute to climate mitigation, while also
providing biodiversity benefits. The framework should
ensure that REDD extends to as much tropical forest as
possible, includes the broad range of mitigation activities
(deforestation, forest degradation, conservation, sustain-

able management of forests and forest conservation and
enhancement of forest carbon stocks; i.e., REDD+), and
takes clear measures to minimize international and intranational leakage. Ensuring that “high forest low deforestation countries” are eligible for REDD and including
protected areas in REDD will facilitate long-term gains
for both mitigation and conservation by preventing deforestation from being displaced into areas that are not
currently threatened. Other design features to ensure that
REDD is effective in delivering mitigation and conservation benefits include designing baselines to ensure that
emissions reductions from deforestation and degradation
are real and measurable, and ensuring that sufficient immediate and long-term finance is available for countries
to prepare and implement policies and measures to tackle
deforestation and degradation.
Within REDD implementation, two key features could
improve its ability to deliver both mitigation and conservation benefits: (1) prioritizing conservation and the
protection of forests threatened with deforestation over
other REDD activities, including sustainable forest management, as this will bring the greatest climate mitigation and biodiversity conservation gains and (2) ensuring
that all stakeholders actively participate and benefit from
REDD.
While the options discussed in this section will contribute to biodiversity conservation, they seek first to
maximize the effectiveness of REDD as a mitigation tool,
so there should be broad support within the UNFCCC negotiations for incorporating them into the new climate
agreement.

Options that deliver more biodiversity beneﬁts
without undermining mitigation beneﬁts
A more ambitious approach for linking biodiversity
and REDD would be to add design or implementation
components that promote biodiversity conservation
without compromising mitigation potential, for example by developing a financing mechanism that
provides countries with additional, non-REDD finance where they can deliver biodiversity benefits
additional to emissions reductions (Bekessy & Wintle
2008). REDD finance would still target areas with
the greatest emissions reductions potential, but the
biodiversity incentive would encourage additional
forest conservation in areas of high biodiversity—
providing further gains for biodiversity without
undermining mitigation. This additional “biodiversity” financing could be included within international
REDD architecture, or at the national level.
REDD could also achieve more for biodiversity conservation without compromising mitigation potential if
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Table 3 Different approaches for integrating biodiversity conservation into the design and implementation of a REDD framework
Approach

Design features

Implementation features

Promote REDD+ (deforestation, degradation,
forest conservation, carbon stock
enhancement, and sustainable
management of forests)
Ensure REDD includes countries with high
forest cover and low deforestation rates
(HFLD countries)
Design REDD framework to minimize
international and intranational leakage
Carefully select appropriate reference levels
to ensure real and measurable emissions
reductions
Increase amount, sustainability and
availability of ﬁnance for REDD readiness
and implementation
Develop appropriate deﬁnition of “forests”

Use context-appropriate strategies to reduce
deforestation and degradation

2. REDD options that deliver more biodiversity
conservation, without compromising
mitigation beneﬁts

Establish a ﬁnancing mechanism that gives
countries access to additional (non-REDD)
ﬁnance in cases where they deliver
biodiversity beneﬁts additional to emissions
reductions

Within forests of identical carbon stock,
prioritize REDD implementation in those of
greatest biodiversity value
Within forests of identical carbon stock,
prioritize forests which contribute most to
landscape connectivity

3. REDD options that deliver more biodiversity
conservation, but could weaken mitigation
beneﬁts

Implement biodiversity safeguards within
REDD architecture to prevent potential
negative impacts on biodiversity
Prioritize REDD activities in areas of high
biodiversity value
Ensure REDD areas contribute to landscape
connectivity, promoting biodiversity
conservation
Provide premiums for REDD credits that arise
from the conservation of forests of high
biodiversity value
Create international certiﬁcation standards
for REDD that ensure positive impacts on
biodiversity conservation
Link the UNFCC to the Convention on
Biological Diversity, the Ramsar Convention
on Wetlands, and the Convention to
Combat Desertiﬁcation, requiring that
REDD contribute to the biodiversity goals of
these conventions

Within countries, prioritize REDD in areas of
high biodiversity value
Require Environmental and Social Impact
Assessments (EAIAS) for REDD programs

1. REDD options that contribute both to
climate mitigation and biodiversity
conservation

countries prioritize REDD activities in forests of higher
biodiversity value among forests of similar carbon stock.
Existing information on critical forest areas for biodiversity conservation (e.g., key biodiversity areas and
critical bird areas; Eken et al. 2004) could be overlaid with information on deforestation rates and carbon
stocks to determine which forests offer the greatest mitigation and biodiversity potential. This information exists at the global level (UNEP-WCMC 2008), but finer
scale maps are missing. Countries could also achieve
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Ensure active engagement and appropriate
compensation of forest stakeholders to
ensure long-term forest conservation.
Within a given country, prioritize the
reduction of deforestation (over the
reduction of forest degradation and forest
carbon stock enhancement)

greater conservation gains, without compromising mitigation potential, if they consider the spatial distribution of REDD areas, and within forests of similar carbon
stock, prioritize those which contribute most to landscape
connectivity.
These options will enhance the delivery of biodiversity
benefits, but do not offer additional mitigation gains and
therefore will be of less interest to climate negotiators focused on maximizing emissions reductions in the short
term. However, since these options do not undermine
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mitigation gains, there should be little negative reaction
to their eventual inclusion.

Options that deliver more for biodiversity but
may weaken mitigation beneﬁts
The most ambitious approach would be to promote REDD
design and implementation options that deliver more for
biodiversity, but may not improve (and might weaken)
mitigation benefits. For example, safeguards within the
global framework and national implementation plans
could ensure that REDD does no harm to biodiversity,
and preferably promotes biodiversity benefits. Such safeguards could prevent plantations being established at the
expense of natural forest, avoid forestry projects in oldgrowth forests, or prevent reducing degradation being
prioritized over reducing deforestation (which has greater
conservation benefits). Similar safeguards have already
been proposed for ensuring REDD does not harm indigenous or local communities (FCCC 2009d). Social and environmental impact assessments could also be required of
REDD projects to avoid or mitigate negative impacts on
biodiversity.
A related option would be to require that REDD
activities meet international certification standards that
ensure positive impacts on biodiversity conservation. Voluntary project-level standards designed to promote positive biodiversity and community outcomes from forest
carbon projects exist (e.g., the Climate, Community, and
Biodiversity Standards; CCBA 2008), and are being updated for REDD. The Forest Stewardship Council (FSC)
certification program could also serve as a useful starting point for developing mechanisms to promote biodiversity conservation in managed forests (Subak 2002). If
made mandatory, these standards would result in conservation gains. REDD could also be specifically linked
to the biodiversity-focused Conventions (e.g., Convention on Biological Diversity, the UN Convention to Combat Desertification, the Ramsar Convention on Wetlands;
Locke & Mackey 2009), with the requirement that it contribute to the biodiversity goals of these conventions.
Biodiversity considerations could also be integrated
into a REDD framework by geographically targeting
REDD to areas of high biodiversity value or to areas
that form a biologically-coherent and connected network
that promotes the persistence of biodiversity. This could
be stipulated in the global REDD framework or through
national-level legislation and implementation guidelines.
Prioritization could also be reflected in the price of REDD
carbon credits, with credits from high biodiversity forests
receiving higher prices. Regardless of how it is achieved,
the geographic targeting of REDD to forests of greatest
biodiversity value and the careful consideration of the

spatial pattern of REDD areas within countries would
likely have long-term conservation impacts. However, it
would also likely shift revenue flows from REDD, at least
initially, toward megadiverse countries (such as Brazil,
Ecuador, and others) or toward specific areas of high conservation value within individual countries, further polarizing the already contentious political debate around
which countries and areas will benefit most from REDD.
While these approaches would provide additional gains
for biodiversity beyond those obtained automatically by
having REDD in place, they also add new dimensions to
an already highly complex debate and could potentially
slow down- or even prevent-agreements on an international REDD framework and actual implementation. If
this is the case, a possibly unique opportunity for biodiversity conservation will have been missed.

Conclusions
An ambitious and broad REDD framework would be a
catalytic step forward for forest conservation and would
be largely beneficial for biodiversity conservation. There
are many ways in which REDD could be designed and
implemented to prioritize biodiversity conservation, by
adding certification standards, guidelines or specific incentives for biodiversity conservation, all of which merit
further exploration and discussion. However, given the
sensitivity of the climate negotiations, the urgent need
to reduce emissions from tropical forests, and the risk
that adding biodiversity considerations may overcomplicate the already complex and contentious discussions, we
suggest that the most urgent priority is to focus on establishing a global REDD mechanism that is as effective
as possible in protecting as much tropical forest as possible, so that both mitigation and biodiversity objectives
are being achieved (as in Option 1 earlier), and that also
prevents the conversion of natural forests to plantations.
This will set the stage for potentially huge gains in tropical forest conservation and sustainable management, at
scales never before possible.
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