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Executive Summary

 
Using carbon finance to conserve and restore tropical forests has emerged as one of the most important topics 
in global environmental policy. As the international community and the United States embark on efforts to 
develop new climate policy frameworks, there is a growing recognition that solving the conservation challenge 
of tropical deforestation can also help solve the problem of climate mitigation. This report highlights the most 
promising opportunities and the most pressing challenges associated with the effort to bring deforestation into 
climate policy.

From a scientific perspective, forests must be part of any effective effort to address global climate change. 
Stabilizing atmospheric greenhouse gas concentrations at a “reasonable” level is simply not possible without 
a concerted effort to control tropical deforestation and encourage sustainable land-use practices. Forests 
provide numerous environmental and social co-benefits as well as natural insurance against climate change 
and other environmental challenges. Incorporating tropical forests into climate change policies is increasingly 
“doable” from a scientific and technical standpoint. Existing scientific tools and methodologies can measure, 
monitor, and verify changes in rates of deforestation and carbon emissions. Integrating tropical forests into 
climate change policy provides the most meaningful path for many developing countries to engage in global 
greenhouse gas mitigation efforts. And for developed countries, forests can provide an additional mitigation 
option, reducing overall costs of achieving reduction targets and ultimately of stabilizing greenhouse gas 
concentrations. 

Managing international forest carbon for climate mitigation is gaining traction at multiple levels of governance. 
Internationally, the policy debate has recognized the urgency of the problem as well as the growing technical 
capabilities and accounting frameworks that are needed to make this work. In spite of this, international nego-
tiations are at risk of getting bogged down in a stalemate in which lack of policy guidance is cited as a reason 
for not moving forward on methodologies, while inadequate methodological development is seen as a barrier 
to further policy elaboration. Hopefully new and substantial political will in both developed and developing 
countries will help bring tropical forests into climate change policy. Major U.S. corporations and conservation 
organizations are aligning on this issue,1 and this alignment is reflected in promising new U.S. climate change 
legislation moving through the House of Representatives.2

Numerous questions and concerns have been raised about international forest carbon policy, such as whether 
forest carbon will “flood the market,” dampening investment in clean energy; whether forest policies would 
restrict community access to forests and harm forest-dependent communities; whether expecting developing 
countries to offset the damages caused by developed countries’ emissions is fair; and whether policies should 
reward “bad actors.” Some of these are superficial concerns that can be easily clarified, while others are valid 
questions that require appropriate and careful policy solutions. Luckily many of these issues are under consid-
eration, with legislative language proposed or policy discussions already under way. None of these issues yet 
appears to be an insurmountable barrier.

Careful design of forest carbon policy is essential to the quality and integrity of forest carbon mitigation op-
portunities. Both market- and fund-based approaches are needed. In the next few years funds, capacity-bulding 
programs, and pilot projects will likely be the dominant approaches to financing forest conservation. Over the 
longer term, market-based solutions (e.g., international forest carbon credits) have the greatest likelihood of 
generating and sustaining sufficient funding to help stem emissions from deforestation. Forest carbon programs 
in the United States and those developing abroad will likely require a national baseline against which a country’s 
success in reducing emissions from deforestation will be credited. This will help address a number of concerns 
about the integrity of forest carbon. Setting this baseline is a critical challenge with significant financial and 
environmental implications. These domestic and international dialogues also raise the question of whether poli-
cies should focus on deforestation alone or expand to include reforestation, forest management, and perhaps 

other land uses. Given the urgency of stopping forest loss, it makes sense to start with what we know how to do 
well—deforestation—while leaving the door open to phasing in other land-use activities. Policies will need to be 
flexible and adapt as we learn from experience. Given the time lines of the U.S. and international processes, it is 
unclear whether the United States will move forward first and possibly influence the design of an international 
agreement, or if the international agreements will come together first.

By and large, past forest conservation efforts failed to address core economic and human pressures on tropical 
forests and have had limited success. Many efforts have often not achieved sufficient financing or scale, nor have 
they provided clear and compelling economic values for developing countries to forgo forest clearing. Indepen-
dently verified performance-based approaches to forest conservation that leverage carbon finance to fund forest 
protection at scale (tens of billions of dollars per year) are a significantly different approach with the potential 
to address some reasons for past failures. Investment in building governance and capacity to effectively manage 
new programs is essential. For long-term success, financial revenues from forest carbon programs must com-
pete effectively with local drivers of deforestation—e.g., agriculture, timber, infrastructure development—and 
be coupled with programs to increase efficiency of land use and develop alternative livelihoods which will reach 
the people on the ground. To further promote success, developed countries, such as the U.S., should continue 
to push for strict controls on the illegal timber trade and review the impact of biofuels policies and agricultural 
subsidies on tropical deforestation. 

In the past few years there has been an explosion of new projects, funds, and concepts seeking to use carbon 
finance in innovative ways to protect tropical forests. There is tremendous interest from governments and inves-
tors. While a lot of the early work has focused on voluntary carbon credits, only a handful of these initiatives 
have been operating for significant amounts of time, and fewer have good publicly available information from 
which to infer policy lessons. One major area that needs sustained attention in many countries is the question 
of carbon rights and legal and institutional frameworks for assigning benefits and responsibilities associated 
with forest carbon credits in developing countries. Significant progress in capacity building is being made 
courtesy of new global funds, but financing for specific project activities has been slow to come. New financing 
to spur these pilot projects is essential for their success, whether it comes from private investment (which is 
more likely if political and methodological uncertainties are addressed) or through public or private aid. With 
an abundance and variety of projects ready to go and a sustained effort on capacity building under way, many 
international forest carbon projects are poised to move forward quickly. 

Opportunities for U.S. Leadership 
Internationally, REDD policies are likely to emerge as part of a new global framework to update the UNFCCC 
and replace the Kyoto Protocol. To achieve significant climate change mitigation and forest conservation, actors 
at various levels of governance must move beyond theoretical enthusiasm for REDD and begin implementing 
policies to buoy emerging programs and projects. A promising sign is the proliferation of efforts by developed 
countries to provide substantial new resources to build international forest carbon programs, institutions, 
policies, and on-the-ground conservation programs in developing countries. 

The United States has a strong record of tropical forest conservation and has long favored including emissions 
from tropical deforestation in global climate change policy. The U.S. could play a catalytic role by passing 
national cap-and-trade legislation that recognizes international forest carbon for compliance purposes. This 
would likely require taking deeper emissions cuts in return for efforts by developing countries to reduce their 
emissions from deforestation. The relatively low cost of forest carbon provides an opportunity for achieving 
greater reductions at little or no additional cost. 

In light of the growing U.S. interest in international forest carbon, the government is already considering how 
to leverage existing programs to move forest carbon forward (e.g., working on land tenure, landscape-level 
planning, new conservation areas,) and how to position programs to fill in gaps where forest carbon will not 
be effective for conservation. It should move beyond consideration and begin implementing complementary 
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activities where it can. For instance, the Tropical Forest Conservation Act (TFCA), the largest single dedicated 
source of U.S. government funds to conserve tropical forests, could estimate the amount of avoided or seques-
tered carbon tons from its project. This could be done without any new legislation or regulations. USAID and 
other federal projects could develop international forest carbon methodologies. Such efforts will provide real 
lessons to U.S. and UN policymakers as they develop rules, and at the same time demonstrate a strong U.S. 
commitment to REDD and international forest carbon. Another way the U.S. could provide leadership would 
be to build a new public-private partnership program to coordinate and pioneer conservation and climate 
change mitigation in the context of new forest carbon markets.3 Such a public-private partnership could develop 
institutions, protocols, and examples for mobilizing private and public capital to conserve forests to mitigate 
climate change.

While there will be plenty of debate to come, there has been substantial progress in policy design and momen-
tum continues to grow for including international forest carbon in both U.S. climate legislation and in any 
post-2012 international agreement.

References
1 http://adpartners.org/news_unity.html.
2 H.R. 2454, Waxman-Markey American Clean Energy and Security Act of 2009.
3 The public private partnership might follow the model of the World Bank Prototype Carbon Fund (http://wbcarbonfinance.org/Router.
cfm?Page=PCF).

Chapter 1 
The Crucial Role of Forest Carbon in Combating Climate Change

Erin Myers Madeira, Lydia Olander, William Boyd, Kathleen Lawlor, and John O. Niles

Tropical forests are disappearing rapidly – a process that accounts for some 17% of global greenhouse gas 
emissions. Saving tropical forests thus represents a significant, cost-effective, timely, and multiple-benefit op-
portunity for the United States and the international community in the fight against climate change. Seizing this 
opportunity will require leadership by the United States working in concert with tropical forest countries and 
the international community. 

Disappearing – Tropical forests are disappearing at a rate of 
5% each decade—the equivalent of two football fields per 
second—as a result of agricultural, timber and road expan-
sion.1 By 2050, 40% of the Amazon will be gone if current 
deforestation trends continue.2 When these forests are 
cleared, most of the carbon is released into the atmosphere 
either through burning or decay of organic matter.3 Once 
cleared, the opportunity to avoid emissions is permanently 
lost, making future mitigation targets more difficult to 
achieve. 

Significant – Land-use change in the tropics accounts for 
roughly 17% of greenhouse gas emissions, more than the 
global transportation sector (see Figure 1.1).4 The vast 
majority of these emissions come from deforestation.5 Forests 
must be included in climate mitigation strategies to avoid 
dangerous levels of climate change; focusing exclusively on 
fossil fuel emissions will not be sufficient.6 

Cost-effective – Including forests will lower the costs of 
climate change mitigation. Initial emission reductions 
from forest and land-use activities are expected to cost 
substantially less than reductions in other sectors, such as de-
carbonizing the electric power or transportation sectors. Thus forest carbon activities can reduce the costs and 
increase the flexibility associated with emissions reduction efforts in the U.S. and globally. One recent estimate 
indicates that including international forest carbon in global climate policy could save US$2 trillion over the 
century.10 If this $2 trillion were reinvested in climate mitigation activities, it could finance a 10% deeper cut in 
carbon emissions, which corresponds to a reduction in expected warming of 0.25°C over the 21st century.11

Economic models suggest that over the next 20 years, carbon prices of $10–$30 per ton CO2 could reduce 
deforestation by up to 50% in the tropics, with central estimates of about 2–3 billion tons of CO2 reductions per 
year—roughly equivalent to annual U.S. emissions in the electricity and heating sector. The models suggest that 
emissions reductions could be roughly doubled if other options such as afforestation and forest management 
were credited.12 Initial reductions can be quite inexpensive, perhaps as low as US$2–5 per tCO2 to reduce defor-
estation 10% below baseline levels.13 Additional reductions, however, become progressively more expensive. 

Because programmatic costs are not yet known, existing models do not fully account for capacity-building, 
administration, monitoring, contracting between buyers and sellers, enforcement, and other costs associated 
with putting in place an effective forest carbon program. These costs will vary depending on the country, the 

How do forests affect climate change?
Forests are the most significant terrestrial carbon reservoir, 
containing 77% of all carbon stored in vegetation and 
storing roughly twice as much carbon as the atmosphere.7 
Forests also constantly cycle carbon: photosynthesis turns at-
mospheric carbon into biomass and sugars, while respiration 
burns up some of these sugars, returning carbon back to the 
atmosphere. Globally, forests are a net sink, meaning that 
they absorb more carbon out of the atmosphere than they 
emit. However, of the 2.6 billion tons of carbon that forests 
annually absorb, 60% (or 1.6 billion tons) is emitted back 
into the atmosphere by deforestation.8

Deforestation leads directly to carbon emissions in the same 
manner as a coal-fired power plant or any other emissions 
source. Further, if forests are converted to nonforest land 
uses, the new land cover will absorb less carbon from the 
atmosphere. Even if forests are allowed to regenerate after 
clearing occurs, it will take decades to rebuild the carbon 
once stored in the original forest, and the loss of biodiversity 
and indigenous forest cultures is irreversible.9
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nature of the forest carbon activity, the scale of the 
intervention, and existing capacity. Many of these are 
programmatic startup costs and could be addressed by 
the various capacity-building initiatives (e.g., World 
Bank Forest Carbon Partnership Facility). Where 
forest carbon activities involve reforming the institu-
tions that govern land use, the reforms can be difficult 
and relatively costly. There will also be initial costs 
and ongoing transaction costs borne by the market 
participants themselves (e.g., project startup costs). 
These project-level transaction costs can be large for 
small projects, but tend to diminish in significance as 
project size grows (e.g., less than $1 per ton, CO2

14). 
Taking all this together, there is a certain amount 
of friction associated with delivering forest carbon 
reductions to the market and thus the idea of very 
large volumes available at very low prices needs to be 
viewed a bit more critically. The analysis presented in 
the companion report on economics addresses some 
of these supply constraints and how they might affect 
market outcomes.15 

Timely – Emission reductions from the forest 
sector can begin immediately. No technological 
breakthroughs, new physical infrastructure, or facility 
construction is needed to keep forest carbon out of 
the atmosphere and enhance forests’ natural carbon 
capture and storage services. As with emission reduc-
tions strategies in other sectors, new administrative 
infrastructure will be needed. Reforming forest and 
land-use policies will require new governance institu-
tions, greater administrative capacity, and addressing 
conflicts over land tenure. Policy reforms can result in 
substantial, long-term emissions reductions; mean-
while, complementary actions—such as strengthening 
enforcement of existing forest reserves or retiring logging concessions—can be taken immediately to begin 
curbing deforestation.

Multiple-Benefit – In addition to regulating climate, forests provide a number of important local services that 
can reduce communities’ vulnerabilities to climate change. Forests are rich in biodiversity: they are home to 
the majority of terrestrial species.16 They regulate water flow; reduce runoff, erosion, siltation, and flooding; 
and provide food, medicine, building materials, fuelwood, and income for local communities. These ecosystem 
services are critical to many rural and urban economies, provide environmental security, and can be thought of 
as “natural insurance” that helps buffer vulnerable communities against the negative impacts of climate change. 

Developing countries are projected to encounter some of the most severe impacts of climate change, and are 
the countries least able to cope.17 In regions that already struggle to supply adequate food, water, shelter, and 
security resources, climate change will act as a threat multiplier, exacerbating environmental and resource 
crises while adding to problems of governance.18 As environmental conditions deteriorate, disease will increase, 
and populations will likely be forced to migrate. Losing forests could further destabilize societies that are most 
vulnerable to climate change and lead to political upheaval, migration, and conflict.19 

Forestry
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Wastewater
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Agriculture
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Energy Supply
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Note: Reproduced from the IPCC Climate Change 2007: Synthesis 
Report Summary for Policy Makers (Fourth Assessment Report). 
Total anthropogenic greenhouse gas emissions in 2004 in terms of 
CO2 eq. Forestry data include CO2 emissions from deforestation, CO2 
emissions from decay (decomposition) of above-ground biomass 
that remains after logging and deforestation and CO2 from peat fires 
and decay of drained peat soils. Data does not include emissions 
from forest degradation, which would increase forestry emissions 
significantly.

Figure 1.1. Global greenhouse gas emissions by sector.
Opportunity – At a time when the world 
is seeking to broaden international 
participation in the global effort to reduce 
emissions, addressing deforestation 
is the most meaningful way for many 
developing countries to participate 
(see Figure 1.2). Although developing 
countries may not be prepared to make 
economy-wide emissions commitments 
at this time, some are considering taking 
on emissions targets in their forest sectors 
given the right incentives. For example 
in December 2008, Brazil announced 
that it would reduce its emissions from 
deforestation by 70% within ten years, 
and Norway pledged $1 billion to support 
the effort. Forest carbon can play a crucial 
role in facilitating an international climate 
agreement, and provides a key oppor-
tunity for the U.S. and the international 
community to foster active collaboration 
with developing countries in abating 
climate change. 

Leadership – The United States has an opportunity to be a leader in the international community by address-
ing tropical deforestation through the incorporation of forest carbon activities in domestic climate change 
legislation and involvement in the international climate negotiations. U.S. leadership on forest carbon is likely 
critical for broad international acceptance and sufficient global funding. A number of developed countries are 
currently funding capacity building for forest carbon activities, and some are considering setting aside a portion 
of proceeds from their national climate programs for forestry. However, the U.S. is leading the way in actively 
exploring ways to allow international forest carbon credits to trade (like allowances) in a national emissions 
trading system (see Chapter 2).20 Such leadership would build on the United States government’s historic 
interest in tropical forest conservation demonstrated by the long-term efforts by USAID, the U.S. Forest Service, 

the State Department, and the Department of Treasury 
to conserve tropical forests (see Chapter 5). Furthermore, 
California, Illinois, and Wisconsin are already leading 
the way on forests and climate change by working with 
governors from Brazil and Indonesia to develop rules and 
incentives for generating compliance-grade international 
forest carbon.21 

What might the U.S. do? 
The U.S. will be one of the largest buyers of all types of 
carbon credits if it moves forward with an economy-wide 
cap-and-trade policy. If the U.S. decides to include 
international forest carbon in its cap-and-trade policy, 
there are several options for how to do so. The U.S. can 
allow capped entities to use international forest carbon 
allowances to meet compliance obligations as offsets. 
It can also use revenue generated from auctioning of 

Terminology
Policy discussions about forest carbon principally refer to defor-
estation and degradation, the two processes under which forest 
carbon stocks can be emitted to the atmosphere. The other main 
components are conservation—which maintains forest carbon 
stocks—and afforestation, reforestation, and forest manage-
ment—which can build carbon stocks by removing CO2 from the 
atmosphere. The international community is actively working to 
develop policy mechanisms that will incorporate tropical forests 
into a post-2012 climate regime. The current terminology in that 
process uses the phrase reduced emissions from deforestation 
and forest degradation or REDD. Negotiations are under way 
regarding whether REDD will include other forest sector and land-
use activities such as those mentioned above. When not referring 
specifically to the international negotiations, we will use the 
broader terms international forest carbon and forest carbon 
in this report.

Figure 1.2. Forestry and land-use change emissions as a portion of total 
emissions for top 10 emitters in 2000.
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concentrated in a few forest-rich developing countries. For some of these countries, 
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emissions. Brazil, Indonesia, and Malaysia are among the top ten CO2-emitting 
countries in the world because of their emissions from deforestation.23 Since 2000, 
China surpassed the United States in total emissions; however, the most recent global 
data on forestry and land-use change emissions comes from 2000.
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allowances to support forest carbon as an independent program. Whichever policy approach is ultimately used, 
the U.S. could generate substantial demand and financing for reducing deforestation, having a major impact 
on the market globally. The U.S. is currently considering a policy which would begin funding international 
forest carbon activities and allow trading of international forest offsets as early as 2012 if they meet stringent 
standards (see Chapter 2). If this legislation fails to move forward, it may be 2011 before the U.S. tries again.

What would international forest carbon credits look like? 
International forest carbon credits could be generated by a range of activities and approaches suited to the 
diversity in national circumstances and drivers of deforestation and forest degradation. For example, site-
specific approaches could create and support forest reserves that protect threatened forests, implement sustain-
able forestry practices, or buy out palm oil concessions for forests that have not yet been converted. National- or 
regional-scale approaches could change land-use and infrastructure policies, improve forest governance, reform 
agricultural subsidies, and inject sustainability into development policy. Whether activities are at a project or 
national scale, they will generate credits based on their performance compared against an agreed-upon refer-
ence level like in other sectors. Reference scenarios are the benchmark against which emissions reductions are 
measured, and pose technical and political challenges for all sectors. In the forestry sector, there is confidence in 
the ability to use existing remote sensing imagery to establish reference scenarios.22 Advances in remote sensing 
and continuing work on forest carbon measurement have greatly enhanced the ability to measure and monitor 
changes in forest carbon (see Chapter 4).

The devil is in the details
This book discusses why tropical forests are a critical part of climate change policy discussions and provides 
policymakers, interested stakeholders, and international negotiators with an overview of the main issues associ-
ated with international forest carbon. The following chapters will provide details about the outstanding ques-
tions regarding forest carbon policy design, the status and next steps for U.S. and international policy efforts, 
and ongoing endeavors to reduce deforestation and associated carbon emissions in developing countries. 

International forest carbon is critical to the success of international climate policy. It represents a significant 
mitigation opportunity that must be seized if we wish to avert dangerous levels of climate change. And it 
provides the only meaningful avenue for bringing many developing nations into international climate policy.
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Chapter 2 
Current Policy Proposals

William Boyd

Efforts to include emissions from deforestation and forest degradation in climate policy have gained consider-
able traction in recent years at multiple levels of governance. With mounting evidence that atmospheric CO2 
concentrations cannot be stabilized at a prudent level without addressing emissions from the forest sector, 
policymakers are actively seeking ways to integrate international forest carbon into existing and emerging 
greenhouse gas compliance regimes. Since 2005, for example, there has been a concerted effort in the United 
Nations Framework Convention on Climate Change (UNFCCC) process to integrate Reduced Emissions 
from Deforestation and Forest Degradation (REDD) into a post-2012 climate treaty.1 In the United States, the 
inclusion of international forest carbon is also gaining traction in debates regarding the design of national 
and subnational compliance regimes. Indeed, leading legislative proposals for a federal cap-and-trade system 
introduced in the U.S. Congress over the last several years have included robust provisions for international 
forest carbon. Likewise, California and other States are actively exploring ways to include international forest 
carbon in their own greenhouse gas (GHG) compliance regimes. 

To be sure, there is still much work to be done to integrate international forest carbon into climate change 
policy. Key issues in need of resolution include the coverage of forest carbon activities (i.e., deforestation only 
versus the full range of forest carbon); the appropriate policy mechanism(s) for recognizing and crediting 
forest carbon (fund and/or market) and the sequencing of such approaches; quantitative and qualitative limits 
for forest carbon; methodologies for measuring, monitoring, and verifying avoided emissions; accounting 
frameworks; and participation by key stakeholders, such as forest-dependent local communities and indigenous 
peoples (see Chapters 4 and 5).

Of course, there is no one right way of bringing international forest carbon into climate policy. Nor does the 
ability to do so depend upon a fully-formed international climate treaty for the post-2012 period. Indeed, 
irrespective of how forest carbon is included in a post-2012 climate treaty (as seems likely), it could also be 
incorporated directly into national and subnational compliance regimes, such as a U.S. federal or state (e.g., 
California) system, prior to the entry into force of a new international treaty (which may not have universal 
membership in any event). Thus, by creating robust provisions that recognize international forest carbon in U.S. 
compliance regimes (federal and state), the U.S. has an important opportunity to lead on this issue regardless of 
the outcome of the post-2012 negotiations. 

How is international forest carbon treated in the international climate regime?

Background: Deforestation in the UNFCCC/Kyoto Protocol
Although both the UNFCCC and the Kyoto Protocol recognize the importance of including forests as part of 
an international climate protection effort, the politics associated with forests during and after the negotiation 
of the Kyoto Protocol resulted in a complex and highly restrictive set of rules regarding how forests and land 
use would be treated. Known as the Marrakesh Accords (by virtue of their adoption at the Marrakesh COP 
in 2001), these rules provided for expansive treatment of land use and forestry in the Annex I Parties (under 
Article 3) while limiting Land Use, Land-Use Change, and Forestry (LULUCF) activities under the Clean 
Development Mechanism (CDM) (Article 12) to afforestation and reforestation. Importantly, the LULUCF 
rules under the CDM meant that avoided deforestation and other land-use projects would not be eligible for 
crediting under the Kyoto Protocol.2 Thus, on the one hand, Marrakesh established a fairly liberal regime for the 
treatment of forest carbon activities in the Annex I countries, reflecting the demands of Canada, Japan, Russia, 
and the U.S. (before it withdrew from the process)—each of which stood to gain, relative to the EU member 
states, from a regime that included generous provisions for forest sinks. On the other hand, and partially 

as a response to concerns raised by the EU and some environmental NGOs at the time (notably WWF and 
Greenpeace), the Marrakesh Accords severely restricted forest carbon activities in developing countries and 
completely excluded activities aimed at reducing emissions from tropical deforestation. In effect, the Marrakesh 
Accords reflected a quid pro quo—expansive treatment of forests in Annex I countries in return for restricted 
treatment of forests in developing countries. This had the perverse effect of excluding one of the largest sources 
of global emissions (tropical deforestation) from the climate regime.3

During the discussions leading up to the Marrakesh Accords, the main technical objections to allowing avoided 
deforestation projects under the CDM included the potential for leakage and impermanence, the challenges of 
ensuring additionality, and the difficulties associated with measurement and monitoring (see Chapter 4). Of 
these, leakage was considered to be one of the more difficult problems to solve, given the challenges of ensuring 
that the CDM’s project-based approach would not simply displace deforestation (and the associated emis-
sions) from inside a project area to areas outside the project boundaries. Impermanence was also considered 
problematic as there appeared to be no easy way to guarantee that particular areas of protected forest would 
not be deforested in future years given the lack of basic forest governance and enforcement capabilities in many 
tropical forest countries. Finally, the challenge of measuring accurately the amount of CO2 emissions avoided 
from a particular project and demonstrating additionality relative to business-as-usual (BAU) was seen as 
fraught with difficulties. 

These concerns were further compounded by the fact that the emissions reduction commitments for the Annex 
I countries were negotiated and agreed to in 1997, four years before the treatment of forests was resolved 
at Marrakesh in 2001. Thus, opponents of an expansive approach to forest carbon argued that an influx of 
relatively cheap avoided deforestation credits of dubious environmental integrity would undermine the incen-
tives for technological change in the energy sector that would come with higher carbon prices. Forest credits, 
in other words, were seen as a loophole for Annex I countries to avoid the already modest emissions reductions 
that they had agreed to at Kyoto.

A short history of REDD and the post-2012 Negotiations
For several years after the Marrakesh decision to prohibit forest protection from crediting under the CDM, the 
issue of tropical deforestation was largely ignored within the UNFCCC. In 2005, however, Papua New Guinea 
and Costa Rica put the issue back on the international climate policy agenda with a proposal to use carbon 
finance to pay countries that reduced their national rates of deforestation. Their proposal,4 which launched 
an advocacy campaign by a group of tropical forest countries known as the Coalition for Rainforest Nations 
(CfRN),5 introduced the concept of REDD (known at the time as Reducing Emissions from Deforestation in 
Developing countries6) and emphasized both the global significance of emissions from tropical deforestation 
and the serious gap left open by the lack of any recognition of this problem in the Kyoto Protocol. Most 
importantly, the proposal stated that Papua New Guinea and Costa Rica, along with other supporting countries, 
were “prepared to stand accountable for [their] contributions to global climate stability, provided [that] inter-
national frameworks are appropriately modified, namely through fair and equitable access to carbon emissions 
markets.”7

The proposal suggested two possible avenues for deliberations: 1) modifying the current Kyoto Protocol, or 2) 
devising a new optional “protocol” to include so-called REDD credits in the post-2012 period.8 Under either 
approach, countries that reduced their deforestation rates would be able to sell carbon credits equal to the 
amount of avoided emissions. To the surprise of many observers, the UNFCCC parties endorsed the main 
components of the proposal and launched a two-year process in the Subsidiary Body for Science and Technical 
Advice (SBSTA) to explore options for structuring REDD policy mechanisms in a post-2012 agreement. 

These meetings covered a range of topics, including measuring, monitoring, and verification; leakage; treatment 
of forest degradation; treatment of countries with largely intact native forest and low rates of deforestation; and 
the appropriate policy instrument(s) for channeling carbon finance to REDD activities. 
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Based on the progress made during this two-year process, the UNFCCC parties decided to incorporate an 
expanded concept of REDD in the Bali Action Plan (also known as the Bali Roadmap), which established the 
framework for negotiating a new post-2012 climate change treaty.9 

Since the Bali Action Plan, REDD has continued to gain traction in the UNFCCC process and in the broader 
international climate policy community, reflecting general support, both scientific and political, for including 
new incentives to reduce emissions from tropical deforestation in some form in a post-2012 treaty. Accordingly, 
at their December 2008 meeting in Poland, the UNFCCC parties put the technical discussions regarding REDD 
on an accelerated track and established a process to negotiate REDD as part of a new climate treaty.10 The 
recently released negotiating text for a new international climate change agreement confirms the overall trend 
by including a range of options for a REDD mechanism as part of any such agreement.11

How does the current effort differ from Kyoto? 
Several factors account for the growing recognition that REDD can and should be part of a post-2012 climate 
agreement.

• First, and most important, there is an increased sense of urgency regarding the problem. Simply put, it has 
become clear that any realistic effort to stabilize the composition of the atmosphere at a level that will avoid 
dangerous interference with the climate must address tropical deforestation. 

• Second, proposed new accounting frameworks that would measure emissions from deforestation on the 
basis of national and subnational jurisdictions (as opposed to the pure project-based accounting under 
the CDM) combined with the treatment of the forest sector as a source of emissions rather than as a sink 
allows for better integration with the existing regulatory architecture of mitigation policy and its emphasis 
on baselines, caps, emissions, and credits for reductions. These proposed new accounting frameworks allay 
several key environmental integrity concerns that plagued efforts to include avoided deforestation under 
Kyoto. Under a national accounting framework, intra-country leakage is no longer an issue.12 Likewise, 
there is no need to prove additionality under such a framework, as any reduction would be measured 
relative to a national baseline or specific reference scenario.

• Third, rather than follow the failed Kyoto sequence, which sought to bring deforestation (and forest carbon 
in general) into the climate regime after commitments had been negotiated and agreed upon, efforts to 
include REDD in the post-2012 framework are proceeding as part and parcel of the overall effort to agree 
on reduction targets. Thus, the potential supply of REDD credits is being considered on the front end of 
the overall framework rather on the back end after reduction targets have been negotiated. This approach 
provides an opportunity to adjust reduction targets to accommodate the expected supply of forest credits in 
a manner that preserves the overall integrity of the system. 

• Fourth, capabilities for measuring, monitoring, and verifying reduced emissions from deforestation and 
forest degradation have improved significantly since Kyoto was negotiated. Although there is still work to 
be done in refining methodologies to create compliance-grade forest carbon assets, technical advances and 
the refinement of carbon registries have provided confidence that REDD credits can be designed carefully 
and with improved environmental integrity. 

• Fifth, it has become increasingly clear that REDD could be a crucial component of any overall political deal 
on a post-2012 agreement by breaking the Kyoto logjam and providing an avenue for developing countries 
to move toward meaningful emissions reductions commitments, perhaps as part of Nationally Appropriate 
Mitigation Actions (NAMAs). Brazil’s announcement at the UNFCCC meeting in Poznan that it would 
reduce national emissions from deforestation by 70% within ten years on the condition that leading emit-
ters such as the United States and China agree to meaningful targets, exemplifies the critical importance of 
REDD in the politics of international climate policy.13 

Ongoing debates, unresolved issues
Although much has changed since Kyoto, there are still a number of unresolved issues regarding whether 
and how REDD will be included in post-2012 climate policy. Debates are ongoing in the UNFCCC process, 
for example, regarding the appropriate policy mechanism(s) for including REDD in a future climate regime, 
and the ways in which different policy mechanisms could be deployed as part of a phased approach.14 Some 
countries, such as Brazil, are on record as supporting a fund-based approach,15 while others, notably the CfRN 
countries, support market-based approaches contingent upon deeper emissions cuts by the industrialized 
countries.16 Work is also ongoing regarding a number of methodological and accounting issues, including how 
to accommodate high-forest, low-deforestation countries in a REDD mechanism.17 Participation by forest-
dependent peoples and protections for the rights of indigenous peoples and local communities have also been 
raised as issues needing resolution.18 Likewise, weak institutional capacity and forest governance have been 
identified as possible roadblocks to any effective REDD regime.19 Finally, there are potential issues regarding the 
impacts of a possible REDD regime on other policies and practices affecting land use, including biofuels and 
food production. 

How is international forest carbon treated in the EU ETS?
The European Union (EU) has long been skeptical of efforts to bring forests into climate policy. Indeed, even 
though Kyoto allows for afforestation and reforestation projects under the CDM, the EU expressly excluded 
any CDM credits for these activities from trading in its chief Kyoto compliance mechanism—the EU Emissions 
Trading Scheme (EU ETS).20 With REDD, however, the EU is taking a somewhat more flexible approach in rec-
ognition of the growing international prominence of the issue and mounting evidence that a prudent approach 
to climate stabilization cannot be achieved without dealing with deforestation. Thus, the European Commission 
released a policy statement in October 2008 urging the international community to reduce tropical deforesta-
tion by 50% by 2020, with support in the short term coming from a “global forest carbon mechanism,” to be 
financed with auction revenues from cap-and-trade systems such as the EU ETS. The statement also noted 
the longer-term possibility of transitioning to direct inclusion of REDD in the carbon markets.21 Similarly, the 
climate change package of legislation amending the EU ETS for the post-2012 period, which was adopted by 
the European Parliament in December 2008, commits the EU to work toward establishing an internationally 
recognized system for reducing deforestation (and promoting other international forest carbon activities such 
as afforestation and reforestation) within the context of a post-2012 climate agreement. The new legislation also 
identifies efforts to reduce emissions from deforestation as eligible for EU ETS auction revenues, and specifies 
that trading of credits for REDD and other international forest carbon activities in the EU ETS is contingent 
upon conclusion of an international treaty that includes such activities.22 In sum, the EU recognizes the impor-
tance of REDD and is willing to work toward improved financing for REDD activities, but will not embrace a 
full-blown market approach to REDD unless and until there is a post-2012 international climate agreement that 
expressly does so. 

How is international forest carbon treated 
in emerging compliance regimes in the United States?
In contrast to the EU’s general skepticism regarding forest carbon and its tentative approach to REDD, efforts 
to design GHG compliance regimes in the United States (at state, regional, and federal levels) appear far more 
open to creating robust provisions for international forest carbon. This reflects a deep U.S. historical interest in 
and leadership on international forest conservation issues, a pragmatic approach to the design of regulation, 
and perhaps most significantly, an emphasis on the importance of REDD and international forest carbon in 
dealing with climate change. 
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International forest carbon and federal cap-and-trade proposals
Since 2007, several leading legislative proposals for a federal cap-and-trade system have included provisions 
recognizing REDD and other international forest carbon activities. Most recently, the American Clean Energy 
and Security Act of 2009 (H.R. 2454), introduced by Congressmen Henry Waxman (D-California) and Edward 
Markey (D-Massachusetts) and passed by the full House Energy and Commerce Committee on May 19, 2009, 
contains extensive provisions for reduced emissions from deforestation.23 Specifically, the proposed legislation 
allocates 5% of annual U.S. emissions allowances from the start of the program through 2025 for REDD capac-
ity building and improved forest governance in developing countries and to achieve “supplemental emissions 
reductions from reduced deforestation” of 720 million tons in 2020 (equivalent to 10% of U.S. emissions in 
2005) and cumulative reductions of 6 billion tons by 2025.24 This supplemental reduction concept is novel and 
appears to be driven in part by a desire to gain credibility in the international negotiations on the theory that 
even if the U.S. cannot agree to the 2020 targets being advanced by the EU (20% below 1990 levels by 2020), it 
will use some of its allowances to purchase supplemental reductions in the forest sector that would move the 
U.S. somewhat closer to the EU targets. Of course, even if such provisions survive to enactment, it remains to be 
seen whether and how tropical countries would participate in such a program given the various requirements 
attending such participation. 

The proposed legislation also provides for international offset credits for reduced deforestation (as part of a 
substantial pool of international offsets) from three types of activities: (1) national-level activities in countries 
that have adopted national deforestation baselines that are based on annual historical rates of deforestation and 
that establish a trajectory resulting in zero net deforestation within 20 years; (2) state- or province-level activi-
ties in developing countries that are responsible for more than 1% of global GHG emissions; and (3) project- or 
program-level activities in countries responsible for less than 1% of global GHG emissions.25 The latter two 
categories of eligible activities are subject to a phase out after five years from the date that the U.S. compliance 
system begins, with the possibility for an additional eight-year extension for project- or program-level activities 
in least developed countries.26 Thus, although these provisions do allow for subnational REDD activities, the 
phase-outs and other substantive requirements illustrate the strong preference in the U.S. for national-level 
REDD activities. Finally, the proposed legislation also provides for a “strategic reserve” of allowances as part of a 
general cost-control mechanism that would be refilled with international offset credits from reduced deforesta-
tion.27 

In contrast to previous U.S. legislative proposals, the Waxman-Markey Discussion Draft requires developing 
countries that wish to participate in either the set-aside or the offsets program be party to a bilateral or multilat-
eral agreement with the United States governing the relevant activities.28 Other details regarding eligibility and 
quality criteria for international offset credits are delegated to future rulemakings.29 The proposed legislation, 
however, does mandate that the Administrator “seek to ensure the establishment and enforcement by [partici-
pating countries] of legal regimes, standards, and safeguards” that give due regard to the rights and interests of 
local communities and indigenous peoples, promotes consultation and participation by such stakeholders in 
reduced deforestation activities, and encourages profit sharing with such groups.30 Although there are a number 
of serious questions regarding how the EPA would carry out such responsibilities (and whether EPA is the 
appropriate entity for doing so), the fact that such provisions are included in the draft legislation reflects the 
growing importance of this issue and the increased ability of those representing these groups to leverage climate 
policy (at multiple levels) as a way of enhancing the overall accountability and transparency of the emerging 
REDD regime. 

At this point, it is impossible to determine whether the Waxman-Markey provisions will survive to enactment. 
Nonetheless, it is important to recognize the considerable progress that their bill represents regarding REDD 
and international forest carbon. In the previous Congress, the two climate bills introduced by Congressmen 
Waxman and Markey respectively contained no significant provisions on REDD or international forest carbon, 
reflecting a lack of attention to the issue and a general skepticism of forest carbon. There were, however, a num-
ber of other legislative proposals introduced in the previous Congress that did include significant provisions on 

REDD and international forest carbon. In the Senate, for example, America’s Climate Security Act of 2007 (S. 
2191), introduced by Senators Lieberman and Warner, provided an explicit set-aside of emissions allowances 
for international forest carbon activities in developing countries.31 More importantly, the substitute amendment 
(S. 3036) offered by Senator Boxer, the Chairman of the Senate Environment and Public Works Committee, 
and debated on the Senate floor in June 2008, contained expansive provisions for international forest carbon, 
including a set-aside provision like that proposed in the Lieberman-Warner bill and a provision that provided a 
pool of offset allowances (up to an amount equal to 10% of the total amount of allowances allocated under the 
cap) for international forest carbon activities undertaken in countries that have adopted national accounting 
frameworks.32 The major differences between these legislative proposals and the current Waxman-Markey 
legislation include 1) the scope of eligible activities, with Waxman-Markey covering only reduced deforestation 
and the Boxer-Lieberman-Warner bill covering the full range of international forest carbon activities (REDD, 
afforestation, reforestation, and improved forest management); 2) the allowance for subnational activities (for 
a limited time) under Waxman-Markey; 3) the ex ante requirement of an agreement or arrangement with the 
national government before any REDD activities (at whatever level) can be eligible to generate international 
offsets; and 4) the size and mandated use of the allowance set-aside under Waxman-Markey for significant 
supplemental reductions. 

In many ways, the momentum behind REDD and international forest carbon in the United States reflects the 
emergence of a broad-based consensus among leading environmental NGOs and prominent U.S. companies 
that this should be included in U.S. climate policy. This emerging consensus is manifest most prominently 
in the work of a number of climate-related coalitions of NGOs and the business community, including the 
Forest Carbon Dialogue, Avoided Deforestation Partners, and the U.S. Climate Action Partnership (USCAP),33 
which has endorsed the “development of measures and incentives, through both U.S. legislation and within a 
multilateral framework, that aim to reduce emissions from deforestation and land-use change”34 and the role of 
international forest carbon as important components of cost-control efforts in a federal cap-and-trade system.35 

Of course, there are still a number of unresolved issues regarding how REDD and/or international forest carbon 
should fit within U.S. climate legislation. Specifically, questions remain regarding the proper scope of eligible 
activities (i.e., REDD only or the full suite of international forest carbon activities). There are also significant 
questions regarding the inclusion of subnational level activities and projects (in addition to national-level 
activities) in international forest offset provisions. At a more general level, there is ongoing debate regarding 
quantitative limits attending the use of offsets, with opponents of offsets raising concerns about market flooding 
and the potential dilution of incentives to make reductions in core domestic sectors such as electric power, and 
supporters pointing out that expansive provisions are needed to send a sufficiently strong signal to the market 
in order to promote investment in such activities. 

As in the international discussions, there are also lingering questions in the U.S. context regarding measure-
ment, monitoring, and verification capabilities for REDD and/or international forest carbon as well as questions 
whether sufficiently rigorous quality criteria can be established to ensure the environmental integrity of any 
offset allowances from such activities and that local communities share in the benefits. Questions have also 
been raised about potential competition with domestic offset providers. Finally, objections have been raised 
that these sorts of provisions will operate as wealth transfers to developing countries (“shipping U.S. dollars 
abroad”), including countries with poor performance in forest governance and an overall lack of transparency. 

In sum, the effort to bring REDD and international forest carbon into U.S. climate legislation is an ongoing 
process, but one that appears to be proceeding on a track that is independent of (though largely consistent with) 
the international negotiations. Although there are still a number of unresolved issues on the implementation 
side, there is growing recognition within the U.S. climate policy community that the U.S. has an important 
opportunity to lead on this issue by creating provisions in its own GHG compliance regime that will recognize 
and support REDD and international forest carbon activities in a manner that ensures environmental integrity 
and facilitates similar efforts in other fora. 
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International forest carbon and emerging GHG compliance regimes at state and regional levels
In addition to ongoing progress in the federal legislative arena, international forest carbon is also gaining 
traction among efforts to construct subnational GHG compliance regimes in the United States. California, for 
example, is actively exploring provisions that will recognize efforts to reduce emissions from deforestation and 
enhance sequestration through other forest carbon activities in developing countries. The recently approved 
Air Resources Board (ARB) Scoping Plan which provides the framework for implementing California’s 
climate change legislation36 recognizes “the importance of establishing mechanisms that will facilitate global 
partnerships and sustainable financing mechanisms to support eligible forest carbon activities in the developing 
world” and specifically identifies the possibility of accepting offsets from “those jurisdictions that demonstrate 
performance . . . in reducing emissions or enhancing sequestration through eligible forest carbon activities in 
accordance with appropriate national or subnational accounting frameworks.”37 

In an effort to further this goal, California, along with Wisconsin and Illinois, recently signed Memoranda 
of Understanding (MOUs) with four Brazilian states (Amapá, Amazonas, Mato Grosso, and Pará) and two 
Indonesian provinces (Aceh and Papua) at the Governors’ Climate Change Summit on November 18, 2008.38 
Although the MOUs provide a foundation for future cooperation on a number of climate policy, financing, 
technology exchange and research issues, the parties expressly recognize the importance of the forest sector,39 
and have committed to “developing rules to ensure that forest-sector emissions reductions and sequestrations, 
from activities undertaken at the subnational level, will be real, measurable, verifiable and permanent, and 
capable of being recognized in compliance mechanisms.”40 The MOU states are currently engaged in an effort to 
develop these rules and build a regulatory architecture that allows interoperability between their systems. 

This represents the first effort (at any level of governance) to move into what might be called the “proof of 
concept” stage in the ongoing effort to bring international forest carbon activities into existing and emerging 
GHG compliance regimes. As such, the effort carries global significance as a signal to other governmental 
entities and to the broader climate policy community that this is achievable and that there will be a meaningful 
process of transnational cooperation among the MOU states to develop workable frameworks and mechanisms 
for generating compliance-grade assets from international forest carbon activities in Brazil and Indonesia and 
bringing such assets into existing and emerging compliance regimes in the United States. This is particularly 
relevant to the ongoing discussions in Congress regarding international forest carbon provisions in a federal 
cap-and-trade system because much of the regulatory cooperation that is being done through the MOU process 
could provide significant content and important lessons for future federal efforts to develop the necessary 
rules and regulations for bringing international forest carbon into a federal GHG compliance market. It also 
illustrates the diverse, pluralistic nature of global climate policy, and the very important role of subnational 
entities as early drivers. 

Conclusion
There are a variety of policy options and legal frameworks for bringing international forest carbon into GHG 
compliance markets—from full-scale incorporation in a post-2012 international regime to partial recognition 
in emerging regional, national, or subnational regimes. Although considerable progress has been made over 
the last several years in resolving some of the challenges and moving toward the design of viable policy mecha-
nisms, there is much work to be done. Further policy development in both the international and domestic 
(U.S.) contexts will require firm and effective leadership and coordination across multiple jurisdictions to 
ensure that environmentally robust forest carbon becomes a part of climate governance. 
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Chapter 3 
Responding to Concerns and Questions

Lydia Olander, William Boyd, Kathleen Lawlor, John O. Niles, and Erin Myers Madeira

This chapter is an attempt to individually address common criticisms and outstanding questions regarding the 
inclusion of forest carbon in climate policy.

1. Flooding the market
The Concern: Forest carbon could “flood” the carbon market, dampening the price signal to develop and deploy 
clean energy technologies in other sectors. 

The Response: This concern is consistent with the use of markets which are intended to increase flexibility 
for compliance thus reducing overall costs of compliance. However, inclusion of forest carbon need not cause 
“flooding” or diversion of effort from other sectors. Instead it can be used to achieve a higher level of climate 
protection (increasing demand) for the same cost as a policy without forest carbon (by using the supply of low-
cost forest carbon). Models show that we can move from climate stabilization at 550 parts per million (ppm) 
carbon dioxide equivalent (CO2e) to stabilization at a lower target of 520 ppm CO2e without increasing costs if 
forest carbon is included (see companion report by Murray et al.).1 

Flooding occurs if the supply of inexpensive forest carbon credits is too high relative to the total demand for 
credits, and is dependent upon several factors:

• How many emissions from avoided deforestation can actually be achieved and credited (the supply) 
depends on the total costs of achieving the reductions (opportunity, transaction, and institutional costs) 
and which countries participate and under what crediting conditions. Current policy discussions indicate 
requirements for national-level accounting of forest carbon to help address concerns over additionality 
and national-level leakage. This will require new national capacity to measure, monitor, and manage forest 
carbon. It will take some time for many countries to develop national programs and begin producing large 
supplies of forest carbon credits. Given that Brazil and Indonesia dominate forest emissions, their ability 
and desire to produce credits will be critical to determining early supply. Many expect a stepwise growth 
in supply as forest carbon moves from early phases as a project-based approach to a national approach that 
can implement and credit impacts of new national policies.2 There are institutional and cultural barriers 
that are likely to slow the development of forest carbon supply in many tropical forest countries. 

• How many credits will be needed by capped countries (the demand) depends on how tight the caps are 
in these countries, how many countries allow forest credits as part of their compliance strategy, and the 
costs of other mitigation alternatives. Under stricter targets, there will be greater demand for forest carbon 
credits and for more reductions from other sectors. The U.S. is currently negotiating its national targets, the 
EU is slowly increasing its targets, and the new United Nations Framework Convention on Climate Change 
(UNFCCC) agreements are likely to push new more stringent targets for all signatories, but the details are 
still up in the air. The ability of countries to meet strict targets called for by the science have been somewhat 
softened by the economic downturn. It is also unclear what countries are willing to trade forest carbon in 
a market. The U.S. is considering doing so while other countries are waiting on the outcome of UNFCCC 
negotiations. Demand is likely to increase over time as countries join the market and country targets 
increase in stringency.

• Rules that discount forest credits and other international offsets would lower the price of credits received by 
the sellers. Policy under consideration in the U.S. would discount the use of international offsets including 
forest carbon 20% after 5 years, which means buyers are willing to pay less for each credit generated.3 
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• Rules that restrict the use of forest credits and other mitigation options would reduce demand, potentially 
reducing the price of credits if there is abundant supply (if the restriction is binding). Policy under consid-
eration in the U.S. would limit the use of international and domestic offsets including forest carbon in the 
compliance market.4 

• The availability of an option for “banking” excess emission reductions to use for future obligations can raise 
current demand for credits lowering the potential for flooding driven by price reductions. Banking is part 
of current U.S. policy discussions and is likely to remain.

2. Sending U.S. dollars abroad
The Concern: International forest carbon provisions in U.S. legislation will result in wealth transfers to foreign 
governments with little or poor track records in spending money wisely. 

The Response: The United States and the UNFCCC are both considering a system that provides payment after 
performance is demonstrated and is based on appropriate quality criteria and standards. This will significantly 
reduce the risk of sending money to governments with little or no guarantee of success. International forest 
carbon policy is designed for developed countries such as the U.S. to pay for reduced emissions or increased 
sequestration in developing countries, thus a transfer of funds is the intent. However, such a system can also 
generate low-cost mitigation opportunities for U.S. entities, thereby reducing the overall cost of compliance 
in the U.S., which ultimately benefits U.S. consumers. The recent EPA analysis of the Waxman cap-and-trade 
policy found that eliminating the use of international offsets (of which forests are a significant part) would 
nearly double the price of allowances and energy price impacts.5

3. Increased food prices 
The Concern: If programs to reduce deforestation take land out of food production or increase the price of 
expanding production into new lands, food prices will rise, burdening the poor in both developing and developed 
countries.6 

The Response: The objective of international forest carbon programs is to reduce deforestation by reducing 
the pressure to clear forests for activities such as agriculture. If successful, forest carbon policies and programs 
could reduce agricultural expansion, lowering food production and supply which could result in higher prices. 
But these policies could also lead to greater efficiency in agriculture production, which might lower prices. 
Intensification of agriculture in developed countries over the last few decades has allowed higher productivity 
on less land area.7 While non-CO2 GHGs can increase under intensive production,8 this rarely exceeds the 
carbon emissions from the clearing of land. It is possible for rural farmers to both produce food and reduce 
carbon emissions/increase carbon sequestration. For example, sustainable agroforestry practices (where 
agricultural systems are incorporated into existing forests or enhanced by planting native trees) store significant 
amounts of carbon.9

Both consumers and producers of food could feel the impacts of higher food prices. Imported foods account 
for much of the food consumed in the U.S. and other developed countries and may account for a substantial 
proportion of healthy produce consumed by urban communities globally. U.S. legislative climate proposals 
have addressed these likely increases in energy and food prices by providing financial assistance to low-income 
households.10 

Agricultural producers in both developed and developing countries could see higher profits, although small-
scale producers in developing countries may have difficulty moving to more intensive agricultural techniques 
without assistance. It can be expensive to set up, requiring new infrastructure and inputs like fertilizer that are 
not easily accessible.11 Thus complementary policies may be helpful. If the U.S. allows domestic offsets from the 
agriculture and forestry sectors, it may also increase land and food prices.12 Thus policies to address the costs of 
food are important in both developed and developing countries. 

4. Reduced deforestation and biofuels policies are at cross purposes
The Concern: Reduced deforestation efforts and policies promoting biofuels may function at cross purposes. 
Biofuels—those produced from oil palm, soybeans, sugar cane, corn, and other crops—have been proposed as a 
low-carbon alternative to conventional fossil fuels. While some promote biofuels as a clean-energy alternative and 
a source of revenue for tropical countries, others argue that they do more harm than good because carbon-rich 
tropical forests are cleared in order to produce biofuel crops.

The Response: Biofuels do have potential as an alternative to fossil fuels, but they also require significant 
amounts of land for crop production. Between 1980 and 2000, more than half of the land that was cleared for 
biofuel crops came from intact tropical forest.13 In Indonesia, global demand for biofuels is contributing to the 
explosion of oil palm plantations on peat and forest lands; in Brazil, biofuel demand is leading to increased soy 
production in savannas and forests.14 There is some evidence that U.S. corn subsidies are leading to increased 
soy production and forest clearing in the Amazon.15 Given global subsidies for biofuels around $15 billion 
per year and evidence that biofuel demand is inducing tropical deforestation, such subsidies could be at cross 
purposes with new international forest carbon programs designed to generate billions of dollars per year to 
reduce deforestation.16 

The extent to which biofuels offer a “clean” alternative to fossil fuels depends on where they are grown and how 
much carbon was stored in the landscape before it was converted to biofuel crops. In the tropics, forests are the 
most carbon-rich land use. As a result, clearing forests to cultivate biofuel crops leads to net carbon emissions, 
worsening the climate crisis.17 Even when you account for the carbon that the biofuel crop absorbs from the 
atmosphere, it will take decades to centuries to re-absorb all of the carbon that was released by the initial pulse 
of emissions into the atmosphere caused by the forest conversion. A recent study found that if peat forests in 
Southeast Asia are converted to oil palm plantations, it will take more than 900 years for the plantation forest to 
reabsorb the carbon released when the peat forest was cleared.18 

Biofuels need not result in net carbon emissions, however. First-generation biofuels are produced from such 
food crops as soy, corn, and oil palm that have fertility requirements, which lead to their establishment on 
recently-cleared forest lands. Second-generation biofuels, such as switchgrass, can be grown on marginal lands 
and thus may not create as many incentives for forest clearing as first-generation biofuels.19 When biofuel crops 
are grown on already degraded land, they can almost immediately begin to increase the carbon stored in the 
landscape. International forest carbon policies can create incentives to establish biofuel crops on degraded 
lands instead of forests, and thus can help ensure that biofuel is produced in a manner that benefits the climate. 
While marginal lands are estimated to cover an area greater than the size of India, more than half of which is 
in the tropics, the expectation that marginal lands can meet our biofuel needs may need to be tempered by an 
understanding of the multiple roles these lands are expected to play (sequestration, pasture) and their ecological 
limits (often lower productivity sites).20 

5. Rewarding bad actors
The Concern: International forest carbon policies reward countries that are losing forests, not those that have been 
good stewards. Policies that focus exclusively on reducing deforestation rates do little to help developing countries 
with low rates of deforestation that would also likely be subject to increasing pressures from logging and agriculture 
as these sectors are turned away from other countries. 

The Response: This is generally considered a fair critique. At their core, the UNFCCC, the Kyoto Protocol, 
and the cap-and-trade policies proposed for the U.S. are based on changing behavior to reduce emissions and 
increase sequestration. This inherently means incentivizing changes in heavy-emitting countries or economic 
sectors. In practice this means rewarding countries or sectors that successfully reduce emissions. For many 
tropical forest countries (Brazil, Indonesia, and others), most of their emissions come from deforestation. 
Focusing on changing behavior (from heavy-emitting to lower-emitting) is an essential element of a market-
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based approach. Several countries are proposing compensation for simply maintaining forest cover. These 
proposals would essentially provide financial help to countries that maintain low (or no) rates of deforestation. 
Diplomatically, these concepts have some traction, but not as much as focusing on emission reductions. One 
way to combine incentives for both high-deforesting and low-deforesting countries is to look beyond historic 
rates of deforestation at projected deforestation rates. Such an approach introduces potentially more subjectivity 
into baselines but would provide some incentives for high-forest-cover countries to remain that way (see 
Chapter 4).

6. Penalizing countries for factors beyond their control
The Concern: REDD could unfairly penalize countries that experience degradation or deforestation due to factors 
beyond their control (e.g., increased pest outbreaks and fire incidence due to climate change or other factors).

The Response: This concern ultimately is one of permanence and liability in the event that forest carbon is 
conserved using carbon finance and later emitted. For instance, say a country voluntarily agrees to reduce its 
deforestation and associated emissions to receive forest carbon financing. What happens if in the future, factors 
cause those forests to die off or degrade? Future stresses on forests in developed and developing countries 
include many uncertainties (e.g., fire, climate change-induced diebacks, pest outbreaks). Would the developing 
country be responsible for replacing the potentially costly forest carbon credit? 

Policymakers have a variety of market-tested financial tools for addressing permanence and liability for forest 
carbon. These tools, many which are in use in the voluntary carbon sector, include insurance, pooling credits, 
and buffering systems (see Chapter 4). These policy options usually add some upfront costs (or lower income 
from credits) but provide ways to effectively deal with liability and permanence in the event of future deforesta-
tion. It is worth noting that preventing deforestation, like preventing fossil fuel emissions, immediately helps to 
lower future climate-change-induced stresses on forests.

7. Restricts economic development inequitably 
The Concern: International forest carbon policies ask developing countries to constrict their development in order 
to offset the consequences of developed countries’ emissions. International forest carbon policies and programs 
may be at odds with economic development (agriculture and timber production or major infrastructure) and 
constrain the sovereignty of tropical forest nations to make domestic land-use decisions. Developing countries want 
to maintain flexibility in land-use strategies and priorities to take advantage of changing markets just as developed 
countries did in the past.21 

The Response: This concern is addressed in both the international agreements and U.S. policy proposals. The 
framework for the roles of developed and developing countries traces back to the 1992 Earth Summit and the 
concept of “common but differentiated responsibility.” In practice, this has meant wealthy countries were sup-
posed to take the lead in emission reductions while offering incentives to developing countries to also reduce 
emissions. Developing countries thus are not committing to a restricted development in any way; they will 
only participate and agree to stem deforestation voluntarily. Developing countries will choose for themselves 
whether the incentives from developed countries through a forest carbon mechanism outweigh the costs of 
reigning in deforestation. It is important to recognize that almost every price signal in developing countries is 
in favor of cutting trees and doing something else with land. Thus, efforts to value the forest carbon in develop-
ing countries are in fact another development alternative. Developing counties already weigh various and often 
competing price signals, for example, by making long-term land-use commitments for timber concessions and 
oil palm permits—commitments that often have decades-long ramifications. 

8. Restricts community access to forests 
The Concern: International forest carbon activities could negatively impact indigenous and other forest-dependent 
people by restricting their access to forests and associated benefits. Forest communities often lack clear rights to 
the forests in which they live and upon which they depend. If forest carbon policies result in significant value for 
governments or private developers to control forest management, forest-dependent people could suffer. Government 
or private entities could claim the forest and carbon rights and receive all of the benefits. New laws or projects put 
in place to conserve forests could limit local community use of forests. Rules could stop small-scale agriculture, the 
gathering of fuelwood or nontimber forest products, and perhaps even force resettlement of some communities. 
Exploitative carbon contracts that lead forest communities and people to unknowingly accept terms that sign away 
land-use rights, assume liability, or undervalue opportunity costs has also been cited as a risk.22

The Response: An estimated 1.6 billion people depend on forests for various aspects of their livelihoods. Three 
hundred fifty million of these people, including 60 million indigenous peoples, live in or adjacent to forests and 
are almost wholly dependent on forests for their subsistence and income needs, collecting food, medicine, and 
fuelwood from the forest.23 The risks to these communities are real due to the insecurity of property rights in 
many settings: even though millions of people live in tropical forests, the majority of forest area in most tropical 
countries is technically owned by the state, with communities typically possessing only customary land rights 
not codified in law (see Chapter 5). The lack of legal rights to forest resources, access to fair and transparent 
judicial systems, and sufficient information to make informed decisions makes many of these communities 
vulnerable. In addition, loss of forest access can amplify the negative impacts of climate change, as the forest-
dependent poor tend to increase their reliance on forest products during economic shocks, such as failed 
harvests or family illness (see concern #10 below). Yet there is also great opportunity: if reduced deforestation 
mechanisms generate substantial revenue, these funds could be directed towards building schools, health 
centers, and new water systems in rural areas. This revenue could also flow directly to those living in forests if 
national policies permit forest people to be carbon sellers or if governments institute programs that transfer 
benefits to forest communities. For this to occur, clarification of property rights (to the land and/or forest 
carbon) will likely be critical. 

Already, there are concerns about how countries are clarifying rights to forests and forest carbon. A proposed 
reduced deforestation regulation in Indonesia appears to be at odds with indigenous peoples’ rights to own, 
control, and consent to activities on their traditional lands.24 Statements by the government of Papua New 
Guinea indicating that only the state will have the right to own forest carbon and enter into carbon market 
contracts have worried landowners.25 Indigenous peoples and other communities own almost all of the land in 
Papua New Guinea.26
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Human rights dimensions of international forest carbon activities30

A body of instruments (declarations, principles, conventions, covenants, and operational protocols) forms the basis of international human rights law and norms. 
Two instruments establish the special rights of indigenous peoples regarding activity on their customary lands: the 1989 International Labor Organization’s (ILO) In-
digenous and Tribal Peoples Convention No. 169 and the 2007 UN Declaration on the Rights of Indigenous Peoples (UN DRIP).31 UN DRIP outlines the human rights of 
indigenous peoples to include the right to free, prior, and informed consent (FPIC) for activity on or resettlement from their lands. The question of whether companies 
and governments must obtain FPIC from indigenous and other affected communities often comes up during mining, hydrocarbon, dam, and logging projects.32 It also 
arises when new protected areas are created. The UN DRIP also obliges parties to the Declaration to legally recognize indigenous peoples’ customary lands. Concerns 
that governments could seek to reduce deforestation by locking up forest areas for conservation or not share forest carbon revenues with communities now make FPIC 
and human rights relevant to international climate change policy.

Covenants or treaties, such as ILO Convention 169, are legally binding for those states that ratify them; this is not the case, however, for UN declarations, such as the 
UN DRIP. In recent years, some indigenous peoples who have felt that States did not respect their land rights or obtain their FPIC for activity on their lands have taken 
their cases to external bodies, such as the Inter-American Court on Human Rights, which has ruled extensively on this issue.33 The ambiguity of property rights in 
many tropical countries (see Chapter 5) makes for a complicated situation: while some indigenous communities possess legal title to their customary lands, many 
do not; the absence of such legal title can hinder communities’ ability to assert their right to FPIC.34 While special protections for indigenous peoples are important, 
it should be noted that new forest carbon programs also present risks to many other forest communities who are not technically indigenous. Therefore, references 
to just the human rights of indigenous peoples may not adequately guard against the full range of risks. Other human rights instruments may also be relevant. For 
example, the UN Declaration on the Right to Development speaks to the rights of people to participate in the development decisions that affect their lives.35 It could 
be argued that this points to the need for people to participate in land-use zoning, property rights clarifications, and decisions regarding the management of forest 
carbon revenues. Some also highlight the relevance of Article 1 of the International Convention on Economic, Social, and Cultural Rights, which specifies that people 
not be denied means of subsistence. This could be interpreted to mean that forest communities not be denied access to food, medicine, and fuelwood in forests.36

If countries do not address the rights of forest communities, they face risks that these communities will 
undermine efforts to reduce deforestation. Communities who feel unfairly treated can work to reduce national 
support for forest carbon programs and policies and present a reputational risk for entities paying for forest 
credits. In the voluntary market the majority of forest carbon projects have pursued certification under the 
Climate, Community, and Biodiversity Alliance standard, which requires demonstration of positive impacts 
on local communities and biodiversity.27 Many investors believe forest carbon projects with positive impacts 
on local communities will be more efficient and effective in delivering climate benefits over the long term, 
given communities’ proximity to the resource and their interest and ability for long-term monitoring and 
sustainable management.28 International forest carbon programs outlined in previous versions of U.S. legislation 
have included varied provisions to avoid negative impacts on local communities—reference to human rights, 
requesting consultation and profit-sharing, and requiring the free, prior, and informed consent (FPIC) of 
affected communities. In addition policies could include criteria for transparency, participation in decision 
making, and dispute resolution mechanisms.29 

9. The governance challenge
The Concern: Weak institutional and governance capacities in tropical forest countries have been identified as 
obstacles to efforts to bring international forest carbon into climate policy and to use carbon finance to promote for-
est protection in developing countries.37 Because tropical forest governments will play a critical role in implementing 
any successful system, concerns have been raised about the poor track records of some of these governments with 
regards to reforming existing practices and developing the institutional capacity to ensure transparency, account-
ability, and participation by stakeholders.38 Specifically, critics argue that channeling large sums of carbon finance 
to national governments could simply reinforce and exacerbate problems of corruption, rent-seeking, and overall 
lack of transparency, with few benefits making it to local forest-dependent communities who must play a vital role 
in making such a system work. In the U.S. debates, such concerns have sometimes led to criticism that international 
forest carbon provisions in U.S. legislation will essentially send U.S. dollars abroad to governments with little or no 
track record in making sure that the money is spent wisely (see concern #2 above). 

The Response: Governance is a critical part of the effort to bring international forest carbon into climate 
policy, and there is little question that some tropical forest nations have poor track records in the area of forest 
governance. A well-structured international forest carbon policy, however, could operate as an incentive for 

improved forest governance, transparency, and accountability. First, and perhaps most important, the basic 
idea of performance-based payments for forest protection means that the money will not flow unless and until 
performance has been demonstrated, which puts an added premium on getting effective governance in place to 
take advantage of these market opportunities while allowing different countries to move into an international 
forest carbon system at different rates depending on their internal capacities. Second, the substantial and 
ongoing efforts to channel multilateral and bilateral financial assistance to capacity building and market 
readiness in tropical forest countries can be used to promote institutions and practices that will enhance 
governance. Third, as is already the case in some of the proposed U.S. legislation, international forest carbon 
provisions in a U.S. cap-and-trade system could mandate prior informed consent and respect for rights of local 
communities and indigenous peoples in determining the eligibility of particular activities for crediting in a U.S. 
system. Additional requirements could address national-level governance issues to promote transparency and 
citizen participation in revenue management, tenure, and land-use reforms, and the design of new forest carbon 
programs.39 Fourth, third-party monitoring and certification schemes, which have been applied to industrial 
timber harvesting and forest carbon projects in the voluntary market, could play an important role by providing 
another “accountability check” on national and subnational efforts and a means of ensuring that international 
forest carbon activities are generating benefits for forest stewards at the local level.40 

10. Forests also important for adapting to climate change 
The Question: Can saving forests for mitigating climate change also help countries adapt to climate change? 

The Response: Forests provide not only fuelwood, medicine, and food, but also important ecosystem services 
such as clean water, flood control, and disease prevention. The importance of these services for local popula-
tions may be enhanced in the context of climate change because forests provide “natural insurance” that buffer 
communities against some of the risks of climate change (e.g., increased flooding and disease; failed harvests). 
Developing countries are projected to encounter some of the most severe impacts of climate change and 
are least able to cope.41 In regions that already struggle to supply adequate food, water, shelter and security 
resources, climate change will act as a threat multiplier, exacerbating environmental and resource crises while 
adding to problems of global governance.42 As environmental conditions deteriorate, disease will increase, and 
populations will be forced to migrate.43 Losing forests could further destabilize societies that climate change 
may make vulnerable to political upheaval, migration, and conflict.44 Table 3.1 lists some of the ways in which 
forests could facilitate adaptation to climate change in developing countries. Reducing emissions from defores-
tation will complement efforts to adapt to climate change by helping to maintain critical services.

International forest carbon policies should consider the essential services and adaptation benefits forests 
provide to local communities. Limiting community forest access without providing alternative livelihoods and 
services that are buffered against climate change variability may lead to programmatic failures, harm to local 
communities, and societal instability. 
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Table 3.1. Types of “natural insurance” forests provide that could facilitate adaptation to climate change. 

Predicted Impacts of Climate Change Natural Insurance provided by Forests
Reduced agricultural yields in seasonally dry and tropical regions. 
Rain-dependent crops or crops near the warm end of their suitable 
growth range will face challenges. Ex: Rain-fed agriculture in Africa 
could be reduced by 50% by 2020.45

Food and economic security for the rural poor – Hundreds of 
millions of people depend on forests for subsistence and income 
needs, collecting food, medicine, and fuelwood from the forest.46 
Numerous studies find that the rural poor increase their collection 
of wild foods and other products from the forest in response to 
reduced agricultural yields and other economic shocks.47

Disruption of rainfall patterns is predicted to cause more extreme rain 
events making water management more difficult.48 

Regulation of water flow and water quality – Forest ecosystems 
store water; regulate base flows; mitigate floods; and reduce 
runoff, erosion, and sedimentation. Forests can reduce landslide 
risk, improve local and downstream water quality, maintain aquatic 
health and fisheries, and maintain coastal water quality and 
clarity.49

Increase in extreme weather events is predicted—specifically an 
increase in the intensity of tropical cyclones and hurricanes.50

Protection of coastal areas – Mangrove and coastal forests provide 
protection from flooding and erosion, and buffer coastal areas 
from storms.51

Increased prevalence of vector-borne diseases is predicted as 
the range and breeding habit of disease-carrying agents such as 
mosquitoes expand. As a result, malaria, dengue, and other vector-
borne diseases are projected to spread and increase. In addition, parts 
of Asia are expected to experience an increase in diarrhoeal disease 
and related death associated with increased floods and droughts 
caused by changes in the hydrological cycle.52 

Forests may reduce spread of these diseases – Deforestation is 
linked to the spread of malaria, dengue, and other vector-borne 
diseases.53 A recent study considered the projected increases in 
vector-borne diseases in the Brazilian Amazon due to climate 
change and found that if forests are conserved, disease prevalence 
in local populations will be lower than what it will be if forests are 
cleared.54

Increase risk of fire is predicted as the frequency of heat waves 
increases and the areas affected by drought expand.55

Protection from forest fires – It is harder for fires to penetrate moist, 
intact forests. Deforestation and degradation open up the forest 
lowering shade and humidity, exacerbating local climate variation, 
and increasing drought, desertification, and susceptibility to fires.56
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Chapter 4 
Fundamentals for an International Forest Climate Policy

Lydia Olander

Tropical forests have moved to the forefront of recent international climate policy discussions and have been in-
cluded in a number of recent U.S. legislative proposals (see Chapter 2).1 Given the need to move quickly before 
more forests disappear, these policy efforts are moving toward a phased approach in which a range of financing 
sources initiate forest conservation and build in-country capacity and institutions as quickly as possible. These 
would then lead to a program in which payments are conditional upon demonstrated reductions in emissions 
from deforestation and forest degradation by tropical forest countries (Box 4.3).2 An emissions-based approach 
can link payments for forest conservation to a global carbon market and bring in significant and sustained 
financing, which is essential because forest loss will need to be reduced on a large scale (on the order of 50% by 
20203). Reductions in deforestation can be local (e.g., new parks) or span an entire country (e.g., incentives for 
sustainable forestry and greater enforcement of illegal logging). A range of different approaches will be needed. 
This chapter describes the critical issues and choices for designing international forest carbon policy. 

Environmental integrity:  
How do we ensure that forest emissions reductions are real?
A number of features in the design and implementation of a forest carbon policy are critical for ensuring that 
the policy contributes effectively to climate change mitigation. These features are not unique to forest carbon 
and apply to emissions reduction strategies for any sector. Given that forest carbon programs will likely move 
forward in phases, progress towards addressing the following issues is expected to move forward in tandem, 
with the possibility of linking to the global carbon market achieved once these pieces are in place. 

Robust Measurement, Monitoring, and Verification (MMV)
Remote sensing can measure and monitor deforestation with confidence.4 It can provide easily accessible data at 
a lower cost, and this data can be shared on websites (such as Google Earth) to provide a transparent measure of 
reduced deforestation over time. Linking area of forest loss to total emissions is a bit more difficult as different 
types of forests store (and emit when deforested) different amounts of carbon. Ground measurements are 
needed to complement and calibrate data from remote sensing, and emerging protocols are being developed to 
ensure that field measurements will harmonize with remote sensing applications. In the short term, scientists 
have pulled together data from research and forestry around the world to develop look-up tables that do a 
pretty good job of estimating carbon storage in different forest types. These methods provide sufficient informa-
tion for measuring, monitoring, and verifying deforestation5—the largest source of land-use-based emissions. 
Measuring and monitoring carbon fluxes from forest management, forest degradation, and other land-use 
changes is more challenging, but techniques are being developed. As new remote sensing technologies are 
developed to improve our capabilities to measure greenhouse gas impacts from these other land-use changes, 
standardized measurement approaches agreed upon by the Intergovernmental Panel on Climate Change (IPCC) 
and accepted by UNFCCC negotiators can be used.6 

Addressing leakage
Leakage is the phenomenon in which efforts targeted at reducing emissions in one place simply shift them 
to another location or sector where they remain uncontrolled or uncounted. Although leakage is caused by 
demand for commodities (food, wood), it is essentially an accounting problem. Continued or increased de-
mand for a product causes production and the emissions associated with it to shift, but it is only when it shifts 
into territories where it is unaccounted for that it becomes leakage. The potential for leakage arises when rules, 
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regulations, and incentives affect only part of the potential participants or emissions sources. Thus, leakage has 
and will continue to be a challenge for various types of policies. 

Any near-term forest carbon policy is likely to be voluntary and thus will only include some countries. As a 
result, leakage can occur across countries. International leakage is an issue for all climate policy, but those 
reducing emissions in other sectors have not been required to pay for potentially leaked emissions overseas. 
With emissions from deforestation highly concentrated in two or three countries, participation of just these few 
countries would likely reduce international leakage from forests significantly. The main concern about inter-
national leakage is that only countries with high deforestation rates will participate in a forest carbon program, 
causing drivers of deforestation to shift to countries that currently have low rates of forest loss. The design of the 
program can help address this concern (see more in section on baselines below). Leakage can also occur within 
a country (subnational leakage) when local projects are developed in a country without any national measure-
ment to account for shifting or leakage. A forest emission reduction project (e.g., a new park) can displace 
emissions to another forest area. Alternatively, emissions may be displaced from one land type (e.g., clearing 
forests for agriculture) to another (e.g., clearing grassland for agriculture).

Studies of leakage suggest a wide range for potential carbon leakage, with the results largely depending on the 
coverage of the policy. These studies suggest leakage can be quite large if left unaddressed.7 Thus where possible, 
policies should be designed to address leakage, by expanding policy coverage so there are fewer places to leak 
to, adjusting projects or programs for leakage by discounting, or replacing the supply of commodities at a level 
comparable to those eliminated elsewhere on the landscape. Expanding policy coverage is the most effective 
of these approaches and is being considered in U.S. and international policy proposals. These proposals trend 
toward requiring national accounting of forest emissions which will account for all subnational leakage. Projects 
or programs that occur before national accounting is in place can use discounting. The number of credits gener-
ated can be discounted based on the expected leakage from a particular program (e.g., if a program reduced 100 
tons of CO2, but expected leakage was 20%, it would be credited for only 80 tons of CO2).8 Alternatively, if the 
forest-based emission reductions are not being used to offset fossil fuel emissions elsewhere and non-market-
based financing is used for early stage projects, it may be best to ignore leakage to ease the development of a 
fully effective program over time, especially when the total emissions under consideration are small. 

Baseline/reference level
The notion of reduced emissions from deforestation and forest degradation raises the question, “reduction 
compared to what?” The term baseline refers to a level of emissions that would occur in the absence of a forest 
carbon policy and is used as a reference case for quantifying mitigation performance. Baselines are used to 
assess how a particular project or policy enhances emission reductions.9 Baselines, or reference levels, can also 
be used at the national level for national-level accountability. How baselines are set affects how much compen-
sation is received and is thus a critical issue for projects and for countries. When considering national targets, 
baselines will impact overall environmental effectiveness, cost efficiency, political viability, country participa-
tion, and the distribution of funding among countries. Baselines need to balance achieving real reductions with 
incentives for broad participation so that leakage is low and significant global reductions in deforestation result. 

When establishing national-level baselines, it is important to consider that if a historical rate of deforestation is 
the primary basis for compensation, those countries with the highest deforestation rates can reduce emissions 
most, and thus profit most. In contrast, countries with significant forest remaining but lower current rates 
of deforestation may not have sufficient incentives to reduce forest loss. If historic baselines are used, these 
highly forested countries may not participate unless they are compensated for potential future deforestation 
and sequestration activities. And if they don’t participate, they could become a haven for leakage. A variety of 
approaches for setting baselines are under discussion, and many of them address this special challenge posed by 
countries with low historic rates of deforestation (see Box 4.1). 

Ultimately, reference levels will be a political decision negotiated between countries. Given that two countries, 
Brazil and Indonesia, are by far the greatest sources of forest emissions, they will likely hold significant leverage 
in negotiations. Historic rates and knowledge about the drivers of deforestation and their impact on deforesta-
tion rates will help inform the setting of reference levels. Trends in deforestation rates and how they change as 
countries develop may also help predict risks (see Figure 5.1 in Chapter 5). A number of approaches for setting 
national emission reference levels are described in Table 4.1. Many of them may be used in combination.

Box 4.1. Setting national-level baselines.
While there has been significant experience with project-level baselines for forest based activities, approaches for national-level baselines or reference-levels for re-
duced deforestation and associated emissions are a relatively new part of policy discussions. Ideally, national reference levels will reflect real risks to forests and thus 
provide incentives for countries with high deforestation rates to reduce these rates and for those with low deforestation rates to maintain or conserve existing forest 
carbon. If baselines do not reflect the real risks of deforestation, countries will either not be sufficiently compensated to avoid real risks, or they will obtain credits 
for carbon stocks not in danger of deforestation. This is known as “hot air”—it occurs when baselines are set too high and carbon credits are awarded to a country or 
entity without a corresponding reduction in emissions.

Table 4.1. Alternative approaches for setting national emission reference levels for forest carbon.10

Approach Advantages Concerns
1. Historical reference period – for example, 
emissions from deforestation from 1995–200511 

Transparent, simple Historic rates may not predict future 
rates well

2. Projected business-as-usual (BAU) – models 
likely emissions from deforestation based on 
historic rates, development trends, and likely 
demand for timber and agriculture

May be better aligned with future risks 
and rates of forest emissions; can be more 
inclusive of low-deforestation countries 
that will be at risk of greater loss and 
leakage from other countries

Requires more data; more subjective; 
not well-tested; high-deforestation 
countries will prefer an approach 
based only on historic rates

3. Add credit for forest stock – values standing 
forest stock, like a rental payment, in addition to 
emission reductions12

Inclusive of low-deforestation countries Can result in hot air if value for 
standing forest does not reflect risk 
of deforestation or degradation

4. Adjust credit for forest stock – values standing 
forest stock by shifting financing from payments 
for emission reductions in other countries13

Inclusive of low-deforestation countries; 
reduces risk of “hot air” by reducing 
compensation to high-deforestation 
countries to balance compensation to 
low-deforestation countries (approach #2 
above would have a similar outcome) 

High-deforestation countries will 
prefer an approach based on historic 
rates alone giving them a greater 
share of compensation

5. Tie to global average deforestation – if below 
global average, country receives extra credit for 
remaining below14

Transparent, simple, inclusive of low-
deforestation countries 

Will likely result in some hot air

6. Adjust for national circumstances – negotiated 
baselines that ratchet down; low-deforestation 
countries can have inflated baselines that are 
credited through a fund rather than the market15

Inclusive of low-deforestation countries; 
reduces risk of hot air by compensating 
low-risk countries outside the market

7. Favor least developed countries – greater 
credits to least developed countries (LDCs) to 
increase their participation

Addresses equity issues Will result in hot air; may be 
politically difficult as other countries 
will have less to gain

Additionality
If credits from forest carbon projects and programs are used by developed countries to meet their compliance 
targets, it is essential that emission reductions generated by the forest projects be additional—that is, they 
would not have occurred without the new forest carbon financing. For reduced emissions from deforestation, 
additionality requires a forest area would have been lost if not for the new carbon-oriented project or program. 
As a result, local trends in deforestation and assessments of drivers of deforestation (e.g., a planned road or 
logging concession) are often used to establish additionality for projects. National-level accounting helps 
address additionality, since reductions are only credited if they are below a national reference emissions level. 
If non-additional projects are occurring the national system will not be fully efficient and it will cost more to 
achieve the expected emissions reductions at a national level (see Box 4.2). 
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Box 4.2. Impact of non-additional projects under national accounting.
Suppose Country X has 20 projects and each is expected to reduce 100 tons of emissions, but only 10 of the projects are additional. The country expected to see 2,000 
tons of reduction, but only finds 1,000 when it reconciles its national account. Therefore it will end up paying projects half of what they expected or paying them the 
full amount and having to take the difference out of the national budget or some type of reserve it created to address such risks.

Non-permanence/reversal risk
Since carbon stored in saved forests or by improved management can later be lost through intentional acts 
(logging) or unintentional events (drought, pests), the mitigation achieved may not be permanent. Non-per-
manence is not only a feature of land-use-based activities but also applies to fossil fuels (coal not burned today 
may be burned tomorrow). While it is prudent to try to reduce reversals and account for non-permanence, it is 
also important to recognize that forest carbon can provide substantial short-term benefits even if storage of the 
carbon is not ensured forever. First, maintaining forest carbon may be the only way to produce large emissions 
reduction rapidly to buy time for technological development in other sectors. Second, some activities initiated 
by forest carbon finance may result in permanent reductions. Reducing deforestation will require investments 
in new governance institutions and forestry management systems that once in place could result in long-term 
and permanent reductions in deforestation rates.16 For example, improved road and infrastructure planning 
that avoids opening new forest areas could have long-lasting benefits for forest conservation in these areas.

Policies can encourage management that minimizes the risks of reversal. For example the risks of deforestation 
in a new protected area may be reduced by engaging and addressing the needs of nearby communities.17 For 
participation in a compliance market, forest programs and projects can address risks of non-permanence by us-
ing one or a combination of the approaches described below (Table 4.2). Accounting for reversals requires that 
someone be liable for losses, paying for or replacing carbon that was released after being credited as a reduced 
emission. There are a number of viable alternatives, so concerns about permanence need not be a barrier to 
forest carbon.

Table 4.2. Options for addressing permanence in terrestrial carbon management.

Option Effectiveness Efficiency Equity
1. Temporary crediting – credits 
valid for limited period; need to 
be recertified for additional time 
periods; if carbon lost it must be 
replaced

LOW
Startup option for small overall 
carbon volumes and isolated 
activities

LOW
Complex accounting, high 
transaction costs and low-value 
credits result in minimal use (has 
been a problem for forestry in the 
CDM19)

LOW
High transaction costs benefit 
large projects

2. Ton-year accounting – 
assumes a limited residence time 
of CO2 in the atmosphere; after 
set period (e.g.,100 yrs), carbon is 
permanently removed 

LOW
Low upfront pay and low net 
present value (which depends on 
discount rate); limited incentives

LOW
Leads to heavy discounts in 
credits, which causes cash flow 
problems

LOW
High financing costs exclude 
poorer participants

3. Project credit buffers – a share 
of credits sold, rest held in escrow 
for predetermined period

MEDIUM
Effectiveness depends on project 
credibility and maintenance of 
buffer

LOW
High unaccounted share of 
credits, late cash-flow

HIGH
Easy and transparent 
implementation

4. Risk pooling – a portion of 
credits from projects are set aside 
and pooled (from several projects 
up to a whole country) to create a 
risk buffer

MEDIUM–HIGH
Effective instrument, depending 
on pool’s size and distribution

MEDIUM–HIGH
Smaller relative buffer size per 
project because sharing risk

MEDIUM
Organizational capacities 
required; risk of free-riding, 
but fairly equitable

5. Commercial insurance – a 
third party holds the pooled 
credits and manages 
replacement; hedged by financial 
instruments and reinsurers

HIGH
Outsourced liability, instrument 
for mature markets; low hurdles 
if commercial companies willing 
to take on these risks which is still 
not certain

MEDIUM–HIGH
Low transaction costs through 
outsourced risk assessment and 
management; will require some 
regulation/oversight

MEDIUM
May be equitable if socially 
desirable ‘bad risks’ are 
subsidized

6. Shared liability – a 
partnership between buyer and 
seller countries where buyer 
takes on some of liability in 
return for preferential access 
to credits; motivates buyers to 
invest in good governance and 
management 

HIGH
Will give additional incentives to 
support readiness and capacity 
building, thus preparing the 
ground for effective REDD

HIGH
Will make REDD insurable, as 
country risk is minimized

HIGH
Depending on the motivation 
of Annex I parties involved, 
may contribute to fostering 
investment in high-risk 
countries

Source: Adapted from Dutschke and Angelsen 2008.18

Financing: What needs funding and how could it be funded?
Recent international climate agreements (e.g., UNFCCC Bali Action Plan) suggest that developed nations 
should finance developing nations’ efforts to reduce emissions from deforestation and forest degradation. Both 
groups have much to gain from this arrangement. If it works well, the developed nations have lower costs for 
achieving mitigation targets, and the developing nations receive a substantial new source of revenue for sustain-
able development. Financing is needed for (1) upfront capacity building; (2) management, monitoring, and 
transaction costs; and (3) compensating for forgone profits of alternative land use, i.e., opportunity costs (see 
Table 4.3). 
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Table 4.3. Financing needs for an international forest carbon policy.

Capacity building Management Opportunity Costs
Description Train personnel and build institutional, 

governance and systems infrastructure 
necessary to develop and manage a forest 
carbon program; Develop carbon stock and 
flux estimates. 

Recurrent costs for new national 
land management, monitoring, 
and enforcement programs; Initial 
contract design or certification to 
set up qualified program or project

Compensation for the forgone 
profits of an alternative use of 
land.

Examples Monitoring network; new national land-use 
plan and infrastructure plans; initial forest 
carbon inventory and establishment of 
baseline deforestation rate; government 
agency or body to oversee programs; 

Annual forest inventories; tracking 
compliance (registry); salaries for 
additional program managers and 
enforcement officers

Profits from logging and 
agricultural production (e.g., oil 
palm, soybean, beef )

Documented 
examples

Set up monitoring system in India and Brazil 
(US$0.5–2 million)
Set up forest inventory for 25 nations 
(US$50 million)
Land tenure reform for one country 
(US$4–20 million based on estimates from 
Rwanda, Ghana, and Solomon Islands)
Capacity building for 40 nations over 5 years 
(US$4 billion)

Forest inventories for 25 countries 
(US$7–17 million per year)

Forgone profits for reducing 
deforestation by half over 30 
years for 8 countries (US$7 
billion annually)

Source: Based on figure in Dutschke and Angelsen 2008.

Financing could come through traditional overseas development assistant approaches such as investments in 
the World Bank or multilateral negotiations. This funding has always been limited in quantity and may not be 
sustained over the long term. Given past experience, this approach to and level of funding seems unlikely on its 
own to result in a significant decline in forest loss. Financing can also be generated in a binding commitment 
tied to a cap-and-trade proposal either through some fee or fine associated with trading, or by allocating some 
portion of allowances to a forest fund. The committee-passed version of the Waxman-Markey bill sets aside 
5% of allowances to fund capacity building and supplemental reductions associated with efforts to reduce 
deforestation in developing countries.20 This could provide sustained and substantial funding ($US billions per 
year). But there are lingering concerns that any allocation of U.S. emissions allowances is politically vulnerable 
given that this is a zero-sum game (there are a finite number of allowances available) and the funding could just 
as easily go to other activities depending on political priorities. Thus, it is possible that the set-aside for forest 
protection activities will be cut or diminished as the U.S. legislation works its way through the political process. 
At the same time, however, a powerful coalition of U.S. businesses and NGOs have mobilized in support of 
these provisions.21

Financing for forest protection activities could also be linked directly to compliance under a cap-and-trade 
program if avoided forest emissions are recognized as eligible offsets for use by regulated entities. The Waxman-
Markey bill contains robust provisions along these lines (see Chapter 2). The quantity of financing available 
through an offsets market will be tied to the level of greenhouse gas commitments set by the developed country 
(the U.S. in our case). While this could generate substantial revenues ($US tens of billions per year; the same 
magnitude of funding needed to see large-scale reductions in deforestation22), it also increases the demand 
for high-quality forest credits given that the integrity of the compliance system (and the overall effect on the 
atmosphere) would be negatively impacted if low-quality credits were allowed into the system. Of course, an 
offsets mechanism is a politically popular approach with capped sectors since it provides additional compliance 
options and lowers the overall cost of achieving mitigation targets. 

Consensus is growing that a climate policy approach to international forest carbon should be implemented 
through a phased approach.23 This might align with shifting sources of financing over time—from voluntary 
development assistance, to binding financial commitments, to compliance-linked markets or funds (see 
Box 4.3).

Box 4.3. A characterization of the phases for implementing forest carbon policy and programs24

Phase 1. Development of a national forest carbon strategy which includes national dialogue, strengthening of institutions, and demonstration activities mostly 
funded by voluntary contributions through such mechanisms as the World Bank’s Forest Carbon Partnership Facility (FCPF),25 UN REDD,26 and other bilateral arrange-
ments. 

Phase 2. Implementing policies and measures proposed in the national strategies using sustained funding from a global facility supported by binding financial com-
mitments from developed countries. These binding commitments may be tied to allowance allocations from a national cap-and-trade policy. Developing country use 
of these funds would be based on demonstrated commitment and continued performance assessed using indicators of emission reductions. 

Phase 3. Paying for performance on the basis of forest emission reductions relative to an agreed-upon national reference level. Financing can come through global 
compliance markets tied to national cap-and-trade policies or through other compliance-linked mechanisms.

Countries would move through these phases at different speeds.

U.S. leadership on climate commitments and forest carbon is likely to be critical for broad international accep-
tance and sufficient global funding. A number of developed countries are currently funding capacity-building 
and demonstration activities in developing countries, and some are considering setting aside a small proportion 
of annual emissions allowance auction proceeds, but none except the U.S. have yet indicated a willingness 
to allow forest carbon credits to trade (like allowances) in their national emissions markets in the near term 
(see Chapter 2).27 Launching an international forest carbon program heightens the need for capacity building 
because the scale of the undertaking and the potential outcome are so much greater. U.S. government agencies 
have historically been involved in capacity building for sustainable forest management and could engage 
actively in this new effort. The U.S. is well positioned to expand its leadership by enhancing existing programs.

Scope: Should policies focus only on avoiding emissions?
Initially, the UNFCCC REDD proposals focused only on reduction of emissions from deforestation and 
degradation.28 Subsequent agreements (the Bali Action Plan29), however, encouraged broadening the framework 
to include enhancing sequestration (afforestation, reforestation, and forest management) and maintaining 
carbon stocks (preservation of low-risk forests). Expanding policy to include these other activities would greatly 
broaden mitigation opportunities and potential participation. The U.S. and a few other countries have raised 
the idea of broadening the framework even more, to cover all land-use change (e.g., conversion of shrublands, 
grasslands, wetlands, and management of agriculture).30 Expanding scope may expand political support by 
bringing in the interests of additional countries. It can increase total mitigation by bringing in new activities, 
which also helps to reduce leakage. Including all land-use change can help balance the greenhouse gas tradeoffs 
of competing demands for land such as agriculture and biofuel production. On the other hand, it adds complex-
ity. For example, measurement may be more difficult and less transparent, and baselines for various land uses 
would have to be integrated or complimentary. It also raises concerns that native vegetation landscapes lower in 
carbon but higher in other environmental service value (e.g., clean water, abundant wildlife) may be replaced 
with high-density, fast-growing tree plantations with high carbon sequestration potential but lower value in 
other aspects.

Given the undeniable complexities expanding scope brings, there is a strong preference among critical players 
like the internationally influential Coalition of Rainforest Nations31 to focus first on deforestation and degrada-
tion. They would prefer that a UNFCCC-based REDD mechanism and a U.S. forest carbon policy focus on 
reduced emissions from forests alone and that separate mechanisms be used for sequestration and other land 
uses. Given the urgency to slow tropical forest loss and associated emissions, and the greater confidence in 
measurement and monitoring of deforestation, it makes sense to start with forests. But because of the significant 
potential benefits of an inclusive policy, it is important to leave the door open to other land uses in the future. 

The U.S. was the first industrialized country to ratify the UN Framework Convention on Climate Change and 
gained experience conducting full land-use accounting of greenhouse gases as part of its national accounting 
and reporting requirements.32 During negotiations, the U.S. has consistently supported maximum use of 
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forestry and land-use measures as part of global climate change policy. The committee passed Waxman-Markey 
bill has a program focused on reduced emissions from deforestation, and appears to leave the inclusion of other 
land uses over time up to the development of international programs through the UNFCCC or other agree-
ments.33

Scale: How do national, subnational, and project-scale activities fit together?
A successful forest carbon policy should promote a range of actions in tropical forest countries—from changes 
in national and regional policies (e.g., clarification of property rights; agricultural subsidies; logging conces-
sions; infrastructure planning; enforcement of logging laws) to development of place-specific projects (e.g., 
improved or new protected areas). This will likely be achieved through a variety of institutions and buyer-seller 
arrangements, some exclusive country-to-country transactions and others that actively involve the private 
market.34 How institutional arrangements are structured will largely be up to the tropical forest nations who 
decide to participate. As indicated below, private transactions (projects) are structured by investors with 
government consent. 

A centralized national-level forest carbon mechanism would entail payments to national governments or a 
nationally designated authority for the successful reduction of emissions from land use. National governments 
would receive credits and credit revenues, likely keeping revenue for lands held by the government, and, ideally, 
distributing the rest appropriately to states, regions, municipalities, communities or individual landowners 
based on how effectively these areas control emissions from deforestation. At this time many investors and 
donors may be reluctant to invest directly in tropical forest governments given concerns about governance 
and related risks for their investments. The introduction of an official intermediary—a sanctioned, nationally 
designated authority with sufficient governance and transparency in place or an international body—that can 
link donor/buyer governments or private investors to national, subnational, or local projects may address some 
of the uncertainties and risks leading to more investment (see Figure 4.1).

This designated authority can play a number of different roles. It can (1) measure and monitor emissions from 
deforestation at a national level, (2) accredit project verifiers, (3) reconcile national and project accounts against 
a national baseline or reference emissions level, (4) oversee risk management mechanisms such as risk buffers, 
and/or (5) oversee various standards and safeguards for local participation, fair compensation, and biodiversity 
protection that are required by the seller nation, the buyer nations, or any international agreements.

National-level accounting for carbon emissions will likely be required for forest carbon crediting tied to a com-
pliance market because it addresses concerns about within-country leakage; any shifting of emissions from one 
location to another within a country is counted. National accounting also addresses additionality of projects 
within countries. However, from a project standpoint a national accounting framework can create additional 
risks. Even if a project is successful and achieves its goals, payments are contingent on future reconciliation with 

Figure 4.1. Possible institutional arrangements for forest carbon transactions.
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a national baseline and thus could be undermined by leakage or inconsistent performance of other projects 
and land uses outside of projects that occur across a country. Countries may need to establish risk management 
mechanisms, like setting aside credits in a buffer to help address these concerns.

Any successful approach to create forest carbon credits at scale will require (1) agreed-upon rules for monitor-
ing, measurement, accounting, and verification; (2) agreed-upon reference levels (baselines for determining 
performance); (3) a system for ensuring that payment flows to the proper parties; and (4) institutions at the 
national and international level for tracking and supervising the process.

Box 4.4. A brief description of the basic components of a market-based financing structure and some of the key issues to resolve.
Commodity definition: To ensure fungibility with the broader carbon market, the traded commodity should be greenhouse gas emission reduction units, denomi-
nated in metric tons (t) of CO2 equivalent at a given point in time.

Buyers: Buyers will be capped entities in countries with emission reduction commitments and perhaps entities not subject to a cap who decide to offset emissions 
voluntarily. The Kyoto Protocol provides the most extensive international driver of mandatory greenhouse gas reduction demands and allows international trading of 
emissions to meet commitments. The United States currently has a voluntary approach to greenhouse gas reductions, but now seems more likely to adopt a manda-
tory program, which would greatly expand the emissions market if it is based on a cap-and-trade system, as most of the current proposals are.

Sellers: International forest carbon compensation would be received at the national level or at a subnational level but with national-level accounting. Countries 
must decide how to achieve national reductions using the mix of policies deemed most appropriate to national circumstances (internal compensation schemes, 
enforcement of laws, integrating in subnational privately brokered projects, etc.). As intermediary, the national government could verify the reductions and provide 
performance guarantees to the international market.

Market-clearing platform: Some means will be necessary to bring buyers and sellers together at an agreed-upon price. Right now the European Union’s Emissions 
Trading Scheme (EU ETS) performs this market-clearing function for mandatory UNFCCC commitments of the EU countries. Currently, the UNFCCC is considering a 
registry for Nationally Appropriate Mitigation Actions, and depending on negotiations, this could serve as such a market-clearing platform for REDD credits. Ideally, 
these platforms can link with other countries and other emission sources and offset institutions. It could at least, in principle, be extended to markets for voluntary 
reductions from unregulated sources (e.g., the Chicago Climate Exchange in the U.S.). But whether or how these markets and others that develop will link together 
and whether the new markets will also be buyers of forest carbon credits is uncertain at this time.

Oversight: Some international body must be responsible for ensuring the integrity of the trades and enforcing the legal framework that connects them to the regula-
tory or voluntary frameworks driving the market.

The emerging global carbon market has created the impetus for financial innovations to make these markets work more efficiently, such as electronic trading, broker-
ing, derivatives, and other financial instruments. As trading volumes increase, this can bring down transaction costs and ensure that more of the value goes to sellers 
and buyers.

(Edited excerpt from Olander and Murray 200735)

Equity, co-benefits, and safeguards: 
How do we maximize benefits and avoid harm? 
Conflict with local and community land tenure, restricted access to forest resources, and unfair distribution of 
carbon revenues have all been identified as possible outcomes if forest carbon programs are poorly designed. 
Other concerns include the displacement of native forests with plantations of nonnative species and negative 
impacts on water and other natural resources upon which people depend. International agreements may 
have little ability to influence how sovereign nations deal with these issues. While incorporating guidance or 
safeguards in international agreements may be worth pursuing, another, perhaps more immediate tool exists. 
Developed countries that are donating financing or allowing tropical forest carbon into their compliance mar-
kets could develop their own requirements or standards. In the voluntary market the Climate Community and 
Biodiversity (CCB) standards36 address issues for local communities and biodiversity. The recently introduced 
Waxman-Markey bill in the U.S., has detailed requirements for local participation and the use of native species. 
If countries that dominate demand for forest carbon (the U.S., Canada, Japan) all had similar requirements, 
these requirements would likely become the global market standard. One concern about this approach is that 
the standards could be so strict as to make certifying forest credits too expensive,37 potentially reducing the use 
of forest carbon as a tool to reduce emissions. To date, the CCB standards have been applied to most existing 
pilot and voluntary carbon market projects. At the moment this approach appears advantageous in helping to 
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identify projects with lower risks or recognizing attributes for which there is additional value or willingness to 
pay.38

Conclusion
If the U.S. moves first in creating a market for international forest carbon, it may influence how other developed 
nations create forest carbon programs and how an international program develops. U.S. policymakers may want 
to include enough flexibility to link to the international agreements as they develop. An effective international 
forest carbon policy must account for different tropical forest country circumstances and consider the roles that 
both nation-to-nation transactions and the private market can play, while building a structure that can generate 
forest carbon in which we have sufficient confidence to integrate it into a compliance market.
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Chapter 5 
Addressing the Causes of Tropical Deforestation: 

Lessons Learned and Implications for International Forest Carbon Policy

Kathleen Lawlor

As U.S. policymakers consider inclusion of a mechanism for reducing tropical deforestation in U.S. climate 
change policy, it is important to review the insights and lessons learned from previous efforts to reduce tropical 
deforestation. The crisis of deforestation is not new: the international community has been attempting to reduce 
deforestation rates for decades. But because these efforts have not adequately addressed some of the principal 
causes of deforestation—the main one being commercial agriculture—they have seen limited success. We must 
review what we know about the complicated forces driving land-use change in the tropics in order to design a 
new mechanism and supporting policies that will be effective.

What causes tropical deforestation?
Much of what fuels deforestation comes down to economics. While forests provide many important environ-
mental services to society (e.g., carbon storage, clean water, flood control), these services are not valued in the 
marketplace. In contrast, timber harvesting and production of agricultural goods on forested lands are highly 
valued, making forests worth more cut down than standing. In addition to these direct economic incentives, 
a host of other factors indirectly lead to tropical deforestation: road expansion, insecure property rights, and 
weak governance, to name a few.1 The interventions required to address direct and underlying causes of forest 
clearing will differ, but both must be addressed in order to reduce deforestation.

Global demand for food, wood, and fuel
Commercial agriculture, industrial timber harvesting, fuelwood collection, and small scale agriculture are the 
primary drivers of tropical deforestation and forest degradation (see Table 5.1).2 While small-scale agriculture 
and wood harvesting do result in deforestation and degradation, in those regions with the highest deforestation 
rates, the dominant factor causing deforestation is commercial agriculture.3 Industrial timber harvesting is 
also significant, but because logging in tropical forests is often selective, its direct effects are best described as 
“degradation,” or a reduction in forest cover. This degradation, however, can eventually lead to deforestation. 
Degraded forests are also more vulnerable to further exploitation and to fire.4

Estimates of deforestation rates vary (see Table 5.1). While the most recent comprehensive study of rainforest 
loss in the tropics using remotely-sensed data finds that Africa accounts for a small percentage of total rainfor-
est clearing, FAO finds that Africa accounts for a high percentage of total forest loss (rainforest + other forests 
and woodlands). This may indicate that large areas of Africa’s forests and woodlands not technically considered 
“rainforests” are being cleared, though methodological differences in the two studies likely also contribute to 
the discrepancy in deforestation rates.

Table 5.1. Regional variation in deforestation rates and drivers.

Region % of total tropical 
deforestation 

(rainforests only)*

% of total deforestation in 
the 3 regions 

(rainforests + other forests 
and woodlands)#

Principal direct causes of 
deforestation 

Hotspots*

Latin America 60.4% 39.7% Industrial cattle ranching 
and soy plantations

Brazil accounts for an 
estimated 48% of total tropical 
rainforest loss

South and 
Southeast Asia

34.3% 24.9% Oil palm plantations and 
industrial logging

Indonesia accounts for an 
estimated 13% of total tropical 
rainforest loss

Africa 5.4% 35.4% Small-scale agriculture and 
fuelwood harvesting

DRC is attracting more interest 
from industrial agriculture and 
logging operations

* Regional and national estimates from the most recent comprehensive study of pan-tropical deforestation rates using remotely-sensed data: 
Hansen et al. 2008. Humid tropical forest clearing from 2000–2005 quantified by using multitemporal and multiresolution remotely sensed data.5

# Regional estimates derived from FAO’s 2005 Global Forest Resources Assessment Report, using hectares of forest cleared annually from 
2000–2005.6

Pressure on the world’s forests will continue to grow. The world’s population is expected to increase about 50% 
to nearly 9 billion by 2050, and most of this growth will be in developing countries.7 Around the world, per 
capita meat consumption has doubled since 1950, and diets rich in meat and dairy require significantly more 
land than vegetable-based diets.8 China is now the world’s largest importer of industrial roundlogs, much of it 
from Papua New Guinea and West and Central Africa.9 U.S. demand for tropical wood contributes as well, as 
the U.S. is the world’s largest consumer of wood products. Much the wood fueling this trade is illegally har-
vested or of dubious legality.10 And on top of all of this is a growing demand for biofuels (currently from corn, 
soy, and palm oil) which may already be increasing pressure on tropical forests.11 The future impact of biofuels 
will likely depend on what extent “second-generation biofuels” (e.g., switchgrass grown on marginal lands, crop 
residues) are pursued (see Chapter 3, concern #4).12

In addition to global commodity demand, a suite of additional factors contribute to expansion of agriculture 
and logging into tropical forests: new roads open remote areas to exploitation and reduce transportation costs, 
low exchange rates and foreign debt encourage commodity exports, and subsidies lower production costs.13 
New roads are created not only by planned transportation initiatives, but also by mining projects and oil and 
natural gas pipelines.14

A country’s level of economic development affects 
deforestation rates. There is some evidence that 
deforestation increases as per capita income increases, 
before stabilizing and then decreasing, with countries 
increasing their forest stocks as their citizens grow 
wealthier (Figure 5.1).15 While this pattern may vary, 
it provides a useful framework for understanding 
deforestation.16

Ambiguous property rights
Forests in developing countries are primarily owned by 
the state. While many of the communities who reside 
in these forests claim customary rights or have some 
access rights to the resource,17 these rights are often 
not codified in law. There is significant variation in 
land rights distribution across countries (Figure 5.2). 
Uncertainty around property rights makes ownership 

Figure 5.1. Forest transitions over time.

High rate 
of forest 

loss 

Low rate of 
forest loss or 
net gain

High 
forest 
cover, 
low rate 
of forest 
loss

Forest 
cover

Time

100%
 



International Forest Carbon and the 
Climate Change Challenge: Issues and Options

Nicholas Institute 44

International Forest Carbon and the 
Climate Change Challenge: Issues and Options

Nicholas Institute 45

of carbon even more uncertain. Peruvian law, for example, permits the state to grant rights to private entities 
and communities to sustainably manage and conserve forests, but not to own forests. It is thus unclear whether 
those that have been granted these use rights by the state also posses the right to enter into contracts and benefit 
from possible new international forest carbon policies.18 Because people living in forests often lack clear rights,19 
they lack the authority to stop new settlers or commercial interests from deforesting. In addition, when long-
term rights to the forest are not guaranteed, land users have an incentive for rapid and destructive exploitation 
rather than sustainable management. In some cases, deforestation is actually a means of establishing land 
rights.20 All these factors combine to make some areas of tropical forests de facto commons, where deforestation 
and conflict over contested resources can occur. Secure property rights alone will not reduce deforestation but 
can be a crucial part of the solution.

Weak governance
Many tropical forest countries have relatively weak governance and government institutions.21 The agencies 
or departments in charge of resource management often have little or conflicted authority, little funding, and 
little or no transparency in decision-making and revenue flow. Unclear property and access rights, an absence 
of oversight and accountability, little or no opportunity for recourse or participation in decision-making for 
local communities (little role for civil society), and corruption are common characteristics of weak governance. 
Weak governance often leads to short-sighted actions and policies. Governments (or in cases of corruption, 
individuals within the government) earn significant revenue from commercial exploitation through taxes and 
fees. Large swaths of tropical forests are zoned for agricultural production, timber and mineral extraction, and 
hydrocarbon development.22 Even if governments attempt to address issues such as sustainable forestry require-
ments or illegal logging, agencies often lack the finances to monitor and enforce laws in these vast and remote 
landscapes. By some estimates, over half of the timber harvested in tropical forests is done so illegally.23 In some 
cases government actors play an active role in illegal deforestation. In the Democratic Republic of Congo, for 
example, weak government capacity, a lack of transparency, armed conflict, and a lack of energy sources for 
cooking within refugee camps combines to create a situation in which military elites vie for control of a lucra-
tive charcoal trade that clears forests within a national park.24 It is important to note that focusing on legality 
and enforcement could harm forest-dependent people, since many lack legal title to the lands they have custom-

Brazil

DRC

Indonesia

Cameroon

Administered by the 
government

Designated for use by 
communities and 
indigenous peoples

Owned by communities 
and indigenous peoples

Owned by individuals 
and �rms

Source: Data from Sunderlin et al. 2008. From Exclusion to Ownership? Challenges and Opportunities in 
Advancing Forest Tenure Reform. Rights and Resources Intitiative Report. http://www.rightsandresources.
org/documents/files/doc_736.pdf.
Notes: Pie charts scaled to size of forest area, relative to other countries shown. A small amount of forest 
area is designated for use by communities and indigenous peoples in Indonesia (0.23 million hectares—
less than 1% of the country’s total forest area), which does not show up on this chart.

Figure 5.2. Forest ownership distribution in selected tropical countries in 2008. 

arily occupied, putting them in a situation of de-facto illegality.25 Helping countries address weak governance is 
a critical part of any successful effort at sustainable development or reduced emissions from deforestation.

Previous efforts to reduce tropical deforestation
The U.S. has worked to conserve tropical forests for over two decades through a number of bilateral, mul-
tilateral, subnational, and national efforts using various conservation approaches. However, many of these 
programs have failed to address the leading direct cause of tropical deforestation, global commodity demand. 
Furthermore, these programs have had difficulty maintaining focus on reducing deforestation rates. Table 5.2 
looks at the limitations and successes of some of the major bilateral and multilateral tropical forest conservation 
policy initiatives, and Table 5.3 examines the various conservation approaches used over the years.

Assessing the separate impacts of conservation programs is complicated by the lack of rigorous empirical 
evaluations.26 Traditionally, many conservation programs have reported their impacts in terms of outputs (e.g., 
the number of people trained) rather than outcomes (e.g., number of hectares of deforestation avoided). But 
there is growing awareness of the need for rigorous evidence-based evaluations. While the persistence of high 
tropical deforestation rates could be viewed as evidence that few of these efforts have worked, it is possible that 
deforestation rates could have been even higher without these initiatives. Without a counterfactual, or estima-
tion of what would have happened in the absence of the intervention, it is difficult to say conclusively.
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Table 5.2. Impacts of major multilateral and bilateral tropical forest conservation policy initiatives.
Initiative and Status Description Deforestation 

causes 
addressed

Contributions Limitations 
M

ul
ti

la
te

ra
l

Tropical Forestry Action 
Plan (TFAP)
Launched in 1985; 
ended early 1990s 

Sought to reduce deforestation and 
promote sustainable development by 
formulating national action plans and 
increasing donor funding.

Timber production and 
various indirect causes

Doubled the amount of 
funding for forests and 
increased donor coordination.27

Implementation delayed by a top-down structure 
that did not allow for interventions initiated 
at project and subnational levels and slowed 
disbursement of donor funds. It was not clear 
whether the goal was sustainable development 
through timber management or reducing 
deforestation.28 Deforestation rates increased 40% 
during the TFAP’s first 5 years.29 Battles over national 
sovereignty and the participation of forest people 
and civil society in the design of national plans 
further weakened political support for the TFAP.30

International Tropical 
Timber Organization 
(ITTO)
Founded in 1985; 
ongoing

Seeks consensus between supplier 
and buyer countries of tropical wood 
on topics related to sustainable forest 
management.

Timber production Has developed criteria, 
indicators, and guidelines 
for sustainable forest 
management.

Addressing illegal logging has been contentious: 
explicit mention of “illegal logging” not made in an 
ITTO agreement until 2006.31

United Nations Forum 
on Forests (UNFF)
Began in 2001, with 
precursors at the UN 
dating back to 1992

Seeks to negotiate an international 
agreement on forests.

 General Reached an agreement in 2007 
to establish a new program for 
sustainable forest management 
through 2015 and to move 
toward a voluntary financing 
mechanism for forests.

Negotiations stymied by disputes between 
developing and developed countries, including 
whether developed countries would pay for 
forest conservation.32 The 2007 agreement is not 
legally-binding and does not contain quantitative 
deforestation reduction targets.

Forest Law Enforcement 
and Governance (FLEG) 
Initiatives
Launched 2001; ongoing

Regional roundtables that foster 
ministerial declarations and processes 
to cooperatively address illegal 
logging. 

Timber production and 
weak governance 

Fosters regional and 
international cooperation. 

Principally addresses the supply and less so the 
demand for illegal wood. While the EU has a FLEG 
process to address illegality of their imports, it is 
through voluntary agreements with individual 
countries and therefore illegal wood can still enter 
from or through a country without a voluntary 
agreement.33 There are concerns that focus on 
legality and enforcement could harm forest-
dependent people, since many lack legal title to the 
lands they have customarily occupied, putting them 
in a situation of de-facto illegality.34

Bi
la

te
ra

l

Tropical Forest 
Conservation Act (TFCA)
Passed by Congress 
in 1998; reauthorized 
in 2009

Restructures and reduces debt 
tropical countries owe to U.S. to 
generate funds in local currency for 
conservation. Funds managed by 
national boards, which extend grants 
to local conservation organizations. 

Debt and various indirect 
causes

Has generated substantial 
funds for local conservation 
efforts: 13 agreements 
projected to generate $162.5 
million.35 Because funds are 
received over at least a 10 year 
period, it is a reliable, long-term 
source.36

Contribution to countries’ overall debt loads may 
be minimal in some cases and therefore does not 
adequately address the deforestation cause targeted 
by program.37 Funding has declined in recent years.38 
National conservation programs are often slow 
to become operational and there is little scientific 
understanding of on-the-ground conservation 
impacts. 

Lacey Act
Passed by Congress in 
1900; amended in May 
2008 to expand scope 
to plant and wood 
products 

Statute originally only addressed 
illegal wildlife trade. Now it also 
makes it illegal to import into the U.S. 
plants that were harvested or traded 
in violation of the supplier country’s 
laws. This ban applies not only to 
timber but also to goods containing 
wood products, such as furniture. 
Importers are now required to declare 
the country of origin, quantity, and 
the plant species of their products.

Illegal logging and U.S. 
wood and wood product 
demand

A major regulatory initiative by 
the largest importer of tropical 
wood products is significant, 
but it is too early to evaluate 
its impact.

Supplier country laws may not always be adequate 
for addressing impacts of logging.

Key lessons learned from the major multilateral and bilateral policy initiatives 

• Failing to address global commodity demand greatly limits success.
• Existing policies and programs can help address underlying causes—reducing debt and imports of illegal 

wood, and building countries’ governance capacity, but are not sufficient to reduce deforestation on their 
own.

• Failure to engage indigenous and other forest-dependent people has hampered success.
• A lack of clear program objectives and evaluation requirements makes it difficult to assess the impacts of 

conservation efforts on deforestation, biodiversity, and human welfare.

The U.S. is also involved in tropical forest conservation through traditional overseas development assistance. 
In 1986, the U.S. Congress amended the Foreign Assistance Act to include Section 118 on tropical forests, 
recognizing the threat posed to societies from tropical deforestation and directing USAID to support conserva-
tion and sustainable forest management activities in the tropics. In fiscal year 2007, USAID funding for tropical 
forestry programs was $89.9 million and funding for the U.S. Forest Service Office of International Programs 
(USFS IP) was $6.88 million.39 These agencies work in numerous tropical countries to build the capacity of 
governments and communities to sustainably manage and conserve their forests. These efforts seek to address 
indirect causes of deforestation, such as weak government capacity, uncertainty over land ownership, and 
land-use and forestry policy. These programs use a vast array of conservation approaches (see Table 5.3). Until 
recently programs to reduce tropical deforestation primarily used protected areas and enforcement, sustainable-
use programs, and governance reforms. More recently a Payments for Ecosystem Services (PES) approach has 
also been tried. Tropical countries will likely employ a combination of these approaches.

Table 5.3. Strengths and weakness of various conservation approaches.
Approach Description Deforestation Causes 

Addressed
Strengths Weaknesses

Protected Areas 
and Enforcement

Parks, forest reserves, 
and reducing illegal 
logging

Focused on timber and 
clearing for agricultural 
production 

Clear objectives; able 
to conserve significant 
amounts of forest when 
boundaries and rules 
enforced40

As site-specific interventions, parks may 
induce deforestation to simply shift 
to other areas. They can be located in 
areas of low threat,41 and be hampered 
by weak enforcement capacity.42 Parks 
sometimes disallow presence of people 
and force the resettlement of locals.43 

Integrated 
Conservation and 
Development 
Programs

Improving alternative 
livelihoods and 
supporting 
sustainable uses for 
forest people and 
communities.

Small-scale and 
subsistence agriculture 
and wood extraction

Potential to improve 
livelihoods. Could help 
conserve forests in those 
areas where small-scale 
activities are important 
causes of deforestation.

Subsistence agriculture and wood 
harvesting may be important 
deforestation causes in some 
landscapes, but minor in others 
(compared to their commercial 
counterparts).44 Participants may 
use new income streams to expand 
unsustainable practices.45 Not successful 
without local participation in program 
design.46

Governance 
Reforms:

Decentralization of 
ownership and/or 
forest management 
responsibilities to 
local communities 
(e.g., community 
forestry)

Ambiguous land 
tenure; short-sighted 
resource use decisions

Provides foundation for 
sustainable management. 
There is some evidence 
that it can be more 
effective47 and cost-
efficient48 than state 
management.

Without financial incentives for 
conservation, communities sometimes 
choose to convert forests to agriculture 
or engage in unsustainable logging.49 
Without democratic and transparent 
institutions governing management, 
elite capture can occur at the local level, 
encouraging unsustainable practices 
that yield quick profits.50 

Payments for 
Ecosystem Services

Payments to 
individuals or 
communities for 
provisioning of 
erosion control, 
carbon sequestration, 
reduced emissions 
from deforestation, 
wildlife habitat, water 
filtration, etc.

Has potential to 
address timber harvest 
and clearing for 
agriculture by making 
standing forests more 
competitive with 
commodities

Can be effective when 
payments targeted to 
those at risk of clearing.51 
Can be more cost-
efficient than indirect 
approaches.52 

There is a risk of non-additionality 
(payments for conservation that would 
have happened anyway).53 While 
payments are usually conditional on 
demonstrated results, this conditionality 
is monitored and enforced less 
when payments are made by 
governments instead of the users of the 
environmental service.54 Lack of secure 
tenure limits the participation of many 
forest communities.
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Lessons from the principal conservation approaches 

• Failing to address global commodity demand limits success.
• Site-specific approaches—protected areas, integrated conservation—can have limited impact if deforesta-

tion shifts elsewhere.
• Broader efforts to address economic drivers like PES or national and regional land-use and road planning, 

removing agricultural subsidies, or clarifying land tenure are likely to have a greater and more cost-effective 
impact.

• Conservation tools –protected areas, enforcement, and PES—should target areas at highest risk.
• Conservation can be hampered by ambiguous property rights that limit the participation of local people.

Implications for a U.S. approach to international forest carbon
The objective of international forest carbon policy is to reduce global GHG emissions by helping developing 
countries realize a development path where economic growth proceeds in tandem with conservation (for those 
countries with forests left to lose) or with accelerated regrowth and improved forest management (for those 
countries that have already lost much of their forest). An understanding of the forces driving tropical deforesta-
tion and the lessons learned from previous conservation efforts can offer important insight into how the U.S. 
might design an effective program to reduce deforestation.

Performance-based programs could yield better results
A consensus has emerged—domestically and internationally—around a results-based approach using carbon 
finance to reduce deforestation. While early capacity building activities may be more loosely tied to results, the 
objective is to develop a program where tropical countries demonstrate a reduction in emissions from defores-
tation below an agreed upon national target or baseline before any payment changes hands. While traditional 
overseas development assistance (ODA) has not used results-based approaches, it could certainly establish 
performance criteria and make continued funding conditional on results. A results-based approach establishes 
clear goals, creates positive incentives for success, and fosters accountability. Further, a results-based approach 
would allow us to learn what works and what does not.

Addressing the direct drivers of deforestation is essential
The general idea behind emerging reduced deforestation and forest carbon programs is to change the cost-
benefit calculations landowners, companies, and governments make so that standing forests can economically 
compete with the commodities that drive forest clearing. Given what we know about leakage (see Chapter 4) 
and the global nature of demand and supply, it is worth noting that if carbon financing successfully outcom-
petes agriculture and timber in one location, demand could shift elsewhere—for example to forested countries 
not participating in the program.

The United States can help in a number of ways. Given that the U.S. is a major buyer of commodities it can have 
a significant impact by adjusting its contribution to demand (e.g., import controls, biofuels mandate, agri-
cultural subsidies). While the U.S. is beginning to take strong regulatory actions to reduce illegally-harvested 
wood imports through the Lacey Act, it may be contributing to forest loss through other policies. Recent 
research suggests that U.S. biofuel policies may be leading to increased forest clearing for soy production in the 
Amazon.55 In addition, the United States can work to coordinate its development assistance across sectors to 
identify where aid to agricultural and infrastructure sectors are at cross purposes with reduced deforestation 
programs. And finally, the U.S. can reduce countries’ bilateral debts through TFCA and address multilateral 
debts by paying arrears to the World Bank to fully fund debt relief of countries under the Highly Indebted Poor 
Countries (HIPC) initiative.56

The underlying drivers of deforestation must also be addressed through supporting policies and programs. 
Complementary efforts to address insecure property rights and governance and institutional reform (for legal, 
tax, judicial, and natural resource management institutions) will be essential in many countries and will help 
enhance the efficiency and effectiveness of reduced deforestation programs. New financing beyond the ODA 
currently directed toward conservation globally will be needed. The U.S. could target existing programs to 
underlying drivers, but will also likely need supplemental revenues from a climate policy. Importantly, recent 
bills in the U.S. congress provide additional support through an allowance set-aside provision.

Allowing early action generates momentum and learning
Previous multilateral efforts show that the international community may take years to reach consensus and 
implement global policy. The U.S. can act more quickly if it enacts domestic climate legislation that includes 
international forest carbon, perhaps like that currently under consideration by Congress (see Chapter 2). The 
U.S. can even initiate action prior to the enactment of a U.S. program through existing agencies and programs 
(e.g., assessing existing subsidies and ODA programs, redirecting ODA to best align with forest carbon policies, 
bringing performance-based measures to the TFCA). To avoid one of the pitfalls of the Tropical Forestry Action 
Plan (slow startup time due to top-down structure), the U.S. could allow for subnational projects to participate 
in an international forest carbon program while national capacities and monitoring systems are being built. 
Such early actions would generate significant learning that could be used to improve future efforts once systems 
are up and running.

Significant and reliable sources of financing are required
Previous efforts have been unable to generate the levels of funding needed to slow and stop deforestation. It is 
unclear how much it will actually cost. Estimates based on just the opportunity costs of the alternative land use 
(i.e., the profits that could be generated from an alternate land use, such as agriculture) indicate a range in the 
tens of billions of dollars. One recent estimate puts the cost of a 50% reduction in tropical deforestation rates 
at $17.2 to $28.0 billion per year.57 And this is likely an underestimate because it does not include transaction 
or implementation costs. These models also do not adequately capture the feedbacks that might occur between 
commodity prices and the opportunity costs of taking land out of production.58 Traditional ODA flows have 
been unable to come close to this level. The World Bank reports total international ODA contributions to the 
forestry sector were roughly $2 billion per year between 2005 and 2007, $700 million of which was for forest 
conservation.59 U.S. bilateral ODA (through USAID, USFS IP, TFCA, and the State Department) for tropical 
forest conservation was just under $120 million in 2007.60 Linking tropical forest conservation to carbon 
markets, however, could generate unprecedented levels of funding: an estimated $18–$85 billion dollars per 
year61—getting closer to the potential cost.

New and alternative supplies of energy, wood, and food are needed to satisfy rising demand
To successfully achieve and sustain reductions in deforestation new approaches for meeting rising global and 
local demand for food, timber and energy will be needed. This will require production systems that use less land 
by increasing productivity, for example, improved timber and agricultural management. It may also involve the 
use of high productivity cultivars appropriate to tropical environments. Sustainable agroforestry practices (the 
incorporation of native trees and forests with agricultural systems) can also conserve high amounts of carbon 
(and biodiversity).62 In addition, marginal lands could be used for carbon sequestration, fuel production and 
other commodities where the land can sustain such use. Developing more efficient commodity production 
will be an essential part of national planning for countries that want to engage in forest carbon programs. It is 
critically important to engage the producers (e.g., timber and agricultural suppliers and buyers). Finding ways 
to incentivize increased productivity of land use through forest carbon financing and complementary ODA is a 
critical part of the solution.
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Engaging forest communities could enhance program effectiveness
Engaging rather than excluding indigenous and other forest-dependent communities at the outset could 
avoid costly political battles down the road, which have marred previous forest conservation initiatives. Given 
their proximity to the resource, forest communities can be effective agents of conservation or of deforestation 
depending what incentives they are provided. Forest communities could help with enforcement in remote areas 
by blocking illegal extraction and stopping fires; they could also help provide oversight, improving transparency 
of financial flows. To achieve cooperation and participation from communities and individuals, programs will 
need to address property rights and extend sustainable management incentives to forest users. Given that the 
land where the forest-dependent poor reside will be more valuable than ever in the context of forest carbon 
programs, countries may resist sharing property rights with forest people. To address these risks, the U.S. could 
adopt specific policies that uphold internationally-recognized human rights and promote transparency and 
citizen participation in revenue management, tenure and forest zoning reforms, and national program design 
and implementation.63 The recent Waxman-Markey bill (HR 2454) includes language regarding protecting and 
engaging local people and communities.

Conclusion
Deforestation is the product of many complex forces, some of which are very difficult for national governments 
to control. The results of previous tropical forest conservation efforts indicate that it is hard to stop deforesta-
tion. While it is hoped that valuing forests for their avoided carbon emissions will send a sufficient price signal 
to tropical governments to reduce emissions from deforestation, there is no “magic switch” governments can 
flip to stop drivers of deforestation. Forest carbon programs need to provide and sustain significant financing 
and assistance for the design and implementation of alternative development pathways for tropical forest 
countries. Population and demand for food, wood, and energy will continue to grow. Where possible these 
forces must be countered by local economic development that involves alternative livelihoods and enhances the 
efficiency of commodity production.
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Chapter 6 
Experience on the Ground, in the Forests

John O. Niles

Since 2005 efforts to include tropical forests in climate policy have gained surprising momentum. These policy 
developments have been accompanied by a proliferation of new forest carbon project proposals worldwide. 
International forest carbon projects in developing countries are highly diverse in terms of location, scale, and 
approach. Some of these conservation efforts are oriented to conserve specific forest blocks; these are often 
referred to as “projects.” Other efforts are wider in scope and involve more state, provincial, and regional 
policies and measures. An example of a site-specific project is the Maya Selva project in Calakmul, Mexico. This 
project has been raising funds and paying specific local communities to not deforest certain areas for several 
years. Other efforts involve regional or state plans and policies to lower deforestation for vast areas. Examples 
of this include the Governors of Cross River State (Nigeria), Aceh Province (Indonesia), and Amazonas (Brazil) 
who have begun taking steps to curtail regional rates of deforestation and raise forest carbon funds. These 
regional initiatives cover hundreds of thousands of hectares of threatened forests. Even more sweeping plans 
are being pursued by some national governments in the developing world: the governments of Guyana, Brazil, 
and Peru have announced they will lower national deforestation rates if developed countries provide adequate 
financing. Two new funds run by the World Bank and the United Nations have raised tens of millions of dollars 
to help developing countries reduce national rates of deforestation. 

A proliferation of forest carbon projects
Hundreds of new international forest carbon projects in various stages of development have sprung up in the 
past few years. Although there is no central database, several resources have catalogued this growth in forest 
carbon projects. 

Table 6.1. Developing country forest carbon initiatives.

System/database Scale Number of listed 
projects (planned) 

Description

Forest Carbon Partnership Facility national 25 Countries submit initial plans and are in various stages of 
receiving capacity funds

UN-REDD national 9 (potentially 12 
total)

Early stages of implementation

Climate, Community & Biodiversity 
Alliance (CCBA)

project 20 (at least 12 more 
planned)

Early-stage projects CCBA validated for various projected 
impacts 

Forest Portal project 20+ A new web-based resource listing projects
Plan Vivo project 3 Projects meet technical specifications and can issue Plan Vivo 

certificates 
Carbon Fix project 1 (8 more planned) Projects accredited to Carbon Fix Certificates
Voluntary Carbon Standard project none (dozens 

planned)
Projects registered, validated, and verified to issue VCS offsets

Notes: 1) National forest carbon initiatives are not in any sense owned or managed by the World Bank’s FCPF. However, the FCPF website is 
an authoritative resource for up-to-date information on national forest carbon strategies. 2) Some projects are on multiple sites. 3) This is not 
an exhaustive list of all databases. 4) Many projects, especially ones in early stages and those championed by private parties, do not make their 
proposals publicly available. Other projects and government efforts have simply begun enforcing illegal logging laws and taking other measures 
to reduce deforestation; many of these do not even have concept papers or formal proposals. 5) It is widely assumed that in 2009 several forestry 
projects will apply to be registered by the Voluntary Carbon Standard.

In addition to these databases of projects, many “unlisted” projects are in various stages of development. 
According to the World Bank, Indonesia has at least 20 subnational forest carbon projects, many of them 
championed by private nonprofit or for-profit partners.1 Brazil, Madagascar, and Mexico are other countries 
with multiple subnational forest carbon projects within their jurisdictions. 
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Nongovernmental groups have also been active. Conservation International (a U.S. nonprofit) has several dozen 
forest carbon projects underway worldwide.2 Other large NGOs such as The Nature Conservancy (TNC) and 
Fauna and Flora International (FFI) have multiple projects they are developing or operating with local partners 
and private companies. TNC has forest carbon projects in Bolivia, Belize, Brazil, Indonesia, and China (as 
well as projects in the United States). FFI has created a special task force with Macquarie Bank of Australia to 
develop six initial forest carbon projects worldwide. 

Importantly, the vast majority of forest carbon initiatives (national or subnational) are still in the development 
phase. Only a handful of these subnational forest carbon projects have been operating more than a few years. 
These older projects include the Noel Kempff project (Bolivia),3 the Mantadia project (Madagascar),4 the 
Scolel Te (Mexico),5 the Mbaracayu project (Paraguay),6 the Selva Maya Carbon Offset project (Mexico),7 the 
Nhambita project (Mozambique),8 and a few others. To some extent, all of these projects make payments to 
communities for not deforesting. Of the projects that have been operating, there is no central depository for 
project information such as audits, reports, or carbon credits registered or sold. Only the Nhambita project in 
Mozambique has a comprehensive public “library” of information on the project (see Appendix for details on 
this project). 

Thus, despite the growing enthusiasm for forest carbon policies and projects, there is little quantitative informa-
tion to evaluate successes or failures of forest carbon projects. This is likely to change in the coming year for 
several reasons. First, several new voluntary carbon standards are maturing, notably the Voluntary Carbon 
Standard (VCS)9 and the Climate, Community, and Biodiversity Alliance (CCBA).10 Other tools are emerging, 
such as the recent Forest Carbon Portal from Ecosystem Marketplace which tracks forest carbon projects.11 
These systems, although unregulated, will begin to aggregate useful information over the next few years. 
Additionally, as negotiations accelerate toward a UN or U.S. policy on international forest carbon, developing 
countries may begin to require subnational projects to register domestically. Finally, many projects will begin to 
move beyond the startup phase and begin operations and external auditing. Even with these limitations, there 
are common attributes and conclusions that might help inform policy development. 

Common features of forest carbon projects
Although every forest carbon project is unique, most have common elements, including:

Performance-based forest conservation
One novel aspect of forest carbon projects is that project finance and payments are directly linked to the 
amount of prevented deforestation or achieved reforestation. This is arguably the most exciting and contro-
versial dimension to forest carbon projects. It is exciting because performance-based payments transform 
the donor-based approach to conservation (see Chapter 5) to one in which developing countries are paid for 
performing a service. In the case of REDD, the service is reducing deforestation and the payments reflect 
the perceived value of greenhouse gas emissions reductions. This evolution from environmental charity to 
ecosystem trade has captured the imaginations of many, as evidenced by the number of new projects, regional 
and state proposals, and national funds contingent on more aggressive forest protection and conservation. The 
concept has led to a renaissance in tropical forest conservation. The intellectual and financial capital currently 
being invested in forest carbon has led to new means for involving communities in sustainable forest manage-
ment, new funds from developed nations and private foundations, and technical innovations that improve ways 
to assess forest carbon across large areas of land. 

The performance-based approach is not without controversy, however (see Chapter 3). Some fear a market-
based conservation system will just be one more way for foreign companies, federal governments, or elites in an 
area to take rights away from forest-dependent communities. There are concerns that ecosystem markets will 
replace traditional forms of conservation finance (such as charities and overseas development assistance) and 
that this approach will only benefit stable countries. What most people can agree on, however, is that linking 

forest carbon projects to markets fundamentally changes the nature of conservation. This approach requires 
new sets of scientific tools (known as methodologies) that quantify what carbon emissions have been avoided. 
But as we discuss below, agreed-upon methodologies have yet to be developed.

Projects usually start as an idea and then progress to a project
Simple as it may sound, most forest carbon projects start when someone or some group decides to save a 
threatened tropical forest. Forest carbon projects can be ephemeral in their earliest stage. Many initiatives 
begin with proclamations about how an NGO, municipality, or government would use carbon finance to slow 
deforestation. For instance at the United Nations Framework Convention on Climate Change (UNFCCC) COP 
13 in 2007, three governors that hold vast tropical forests announced they would severely curtail deforestation if 
developed countries came forward with adequate financing. The governors from Papua and Aceh Provinces in 
Indonesia and Amazonas State in Brazil all gave impressive speeches.12 But these speeches did not rest on newly 
promulgated laws or regulations. The governors did not have comprehensive plans to stop deforestation in their 
proverbial back pockets. Instead, these governors sought to attract interest, finance, and partners. In the case of 
these three governors, their voices were heard. At the same UNFCCC meeting in 2007, billions of new dollars in 
funding were announced by developed countries. The government of Norway alone committed several billion 
dollars over the next few years to help confront tropical deforestation.13 

Since late 2007, all three governors noted above have gone on to develop impressive forest carbon concepts. 
All three initiatives really started, at some basic level, with an idea. In the case of Aceh, Indonesia, Governor 
Irwandi Yusuf is a champion of forest conservation and his personal history and commitment to forest 
conservation are inextricably linked. Irwandi was a captured Aceh separatist rebel when the devastating 2004 
tsunami struck, and he was literally able to break out of prison. After a subsequent peace accord, Irwandi was 
democratically elected the governor of Aceh. In May 2007, soon after being elected, Governor Irwandi declared 
a temporary logging moratorium and personally drove his Land Rover to arrest illegal loggers. Governor 
Irwandi put together a credible forest carbon partnership that turned his vision into a serious proposal. Less 
than a year after his initial logging moratorium, the Ulu Masen avoided deforestation project, covering 750,000 
hectares, had become the first major REDD project independently validated against the CCB Standards (Febru-
ary 2008). A few months later in April 2008, Merrill Lynch announced it would invest a minimum of $9 million 
(and possibly as much as hundreds of millions of dollars) into Governor Irwandi’s vision for conserving the 
last large unprotected forest in Sumatra.14 Although the story in Aceh is unique, the majority of forest carbon 
projects start, simply enough, with someone who needs money to curtail deforestation. Unlike before 2005 (and 
the current enthusiasm for international forest carbon and REDD), these days if some group or government has 
a credible plan to stop imminent deforestation, governments and donors are more keen to listen and become 
involved. 

Three key attributes of forest carbon projects 
Although every project is different, forest carbon proposals all have three key attributes: a threat (deforestation), 
solutions, and someone empowered to implement the solutions. 

Threat
All forest carbon projects begin with the premise that unless compensation is provided, deforestation in a 
given area will occur. Identifying the threat is essential to demonstrating the additionality of the project (see 
Chapter 4). Most projects prove their additionality by demonstrating that current financial incentives in the 
area (logging, subsistence farming, plantations, ranching) have and will continue to cause deforestation. The 
threat is often backed up with remote sensing work, economic arguments, or facts about nearby deforestation 
rates.
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Solutions
Forest carbon projects also provide a general sense of what will be done to abate the deforestation threat, be it 
increased enforcement, alternative livelihoods for local communities, or other conservation tools. While a forest 
carbon project could involve just one action (e.g., canceling an active logging concession), all known projects 
use combinations of tools to prevent deforestation. Many forest carbon projects pursue positive social and en-
vironmental activities (such as tree nurseries or payments to communities) to complement regulatory measures 
(such as increased enforcement, canceled logging rights, or new land-use restrictions). This reflects the growing 
consensus that alternative livelihoods are critical to stop deforestation for long periods (see Chapter 5). This 
new consensus believes such complementary measures must make conservation financially more attractive and 
enduring to stakeholders than deforestation. Many forest carbon proponents also view economic development 
as critical to alleviating local leakage and building sustained community support, and thus helping ensure 
longevity of carbon abatement.

Someone in charge
To succeed, forest carbon proposals also need a central authority. This varies depending on the scale of the 
project. Obviously, national avoided deforestation initiatives, like those listed at the World Bank and UN, 
have federal governments in charge. Subnational projects are often championed by private groups (profit or 
nonprofit) and usually engage local or regional governments. Many subnational projects have engaged private 
companies that help develop and pre-finance projects (and expect to make a profit). One critical reason it is 
important for projects to state “who is in charge” is because often there is disagreement about who owns forest 
carbon in developing countries (see Chapter 5). 

Commitment to measurement and independent review
At the national level, developing countries are just beginning to think about how they will measure carbon 
stocks, rates of deforestation and other variables for entire countries over time. The national REDD plans 
published at the World Bank’s Forest Carbon Partnership Facility15 describe various governments’ plans to 
confront deforestation and measure progress. Most developing countries are actively deciding how to combine 
remote sensing information on land cover change with field measurements on carbon stocks.16 Some countries 
are already doing elaborate national monitoring and peer review of forest carbon stocks (Mexico17) and forest 
cover change (India and Brazil). Most governments already report national-level statistics on forest cover 
change and carbon stocks to various international bodies that involve modest levels of review.18 

Most subnational projects have plans to measure, report, and verify reductions in deforestation and associated 
carbon emissions. In the voluntary space, the CCBA has thus far only validated subnational forest carbon proj-
ects and all projects undergo external review. The pending Voluntary Carbon Standard also requires multiple 
layers of external review of monitoring plans and other aspects. During these reviews (and depending on the 
system), auditors might evaluate forest carbon stock estimates, business-as-usual land-use change scenarios, 
estimates of leakage, and other variables required for emission reductions to be quantified. Auditors also are 
involved with assessing how baselines are calculated and how carbon credits are generated and monitored. 
Third party audits help lend legitimacy to projects and have been useful to projects for identifying interested 
potential buyers or project partners. 

What lessons have been learned from early forest carbon activities?
Sustainable forest management in developing countries is difficult. Decades of well-intentioned efforts, agree-
ments, meetings, reports, and funding have made some strides in slowing deforestation, but have not been 
widely successful (see Chapter 5). 

Most real on-the-ground challenges to forest carbon projects in developing countries are the same challenges 
facing any conservation programs (or any development programs for that matter). These challenges are basic 
and rudimentary: poverty, poor infrastructure, lack of funding, underdevelopment, poor capacity and educa-

tion, weak institutions, corrupt governance. Forest carbon finance may help provide a new set of incentives 
to save and restore forests and to address these challenges across political scales, but arresting forest declines 
and transitioning to sustainable forestry is not something for which there is an easy solution or “playbook.” So 
while the new focus on performance-based payments for international forest carbon has created a resurgence 
in solutions to saving and restoring tropical forests, serious challenges remain ahead. What lessons have been 
learned from the past few years of enthusiasm for new forest carbon projects and policies?

Lesson 1: Science can support forest carbon markets
There have been substantial developments in the technical and scientific underpinnings of forest carbon credits. 
The past few years have seen a steady rise in innovation on how to create consistent and reliable metrics for a 
credible, additional forest carbon credits. These developments include refined scientific applications for estimat-
ing baselines of deforestation, new methods for estimating land cover changes, and a growing set of tools to 
understand the carbon content of forest and of avoided emissions. These new tools are being demonstrated at 
the UN website for REDD19 and through the work of forest carbon projects and methodologies in the voluntary 
markets and in multilateral funds.

Lesson 2: There is massive interest in using carbon finance to stem deforestation
Given Lesson 1, donors and developing countries alike want to use carbon finance and performance-based 
payments to make positive impacts on forest use worldwide. This interest is clear at the policy level (for 
compliance credits or units within the UNFCCC and in U.S. legislation) and also in voluntary carbon markets. 
Philanthropic giving in the area has also grown. All of this suggests that if clear rules and methodologies can be 
developed, substantial conservation innovation can occur rapidly. 

Lesson 3: Capacity is rapidly growing
The generosity of donors and the eagerness of subnational and national constituents to use carbon finance have 
spawned a new corps of experts in international forest carbon. A few years ago, there were probably a few dozen 
“experts” in the field. Today, there are hundreds of new projects, funds, and initiatives to train and educate 
developing country forest carbon practitioners. The World Bank, the government of Norway, and numerous 
private initiatives have begun to fund training for countries and projects. Governance capacity is also growing. 
Many countries are developing national strategies to address deforestation through new policies and programs. 
These national innovations are being informed and abetted by many subnational forest carbon projects. 
Although there is always room for capacity growth, the trend is clearly positive in this regard.

Lesson 4: Political uncertainties slow investment in projects
Many projects making clear strides to reduce deforestation and emissions are having a hard time financially. 
There are hundreds of initiatives that involve clear deforestation threats, clear solutions, and clear leadership 
ready to roll up their sleeves and work. Most of the new funds released by donor governments (Norway, the UK, 
and others) are oriented toward enhancing capabilities in developing countries, collecting baseline information, 
and other technical work. Only one forest carbon fund, the Congo Basin Forest Fund, has made a strong com-
mitment to get money rapidly to real forest carbon projects on the ground. And even this effort, which received 
188 proposals in its first round (94 which met the Fund’s stated criteria), was only able to fund a handful of 
projects with clear conservation benchmarks. Private investment focused on future compliance markets will be 
slow to materialize until there is greater political certainty. 

Lesson 5: Who owns forest carbon rights is still a vexing issue 
There has been considerable progress and experience in understanding how to involve local forest communities 
and people in forest carbon projects.20 This includes both legal deliberations in many countries (e.g., who owns 
forest carbon and what rights they have) as well as practical considerations such as how to deliver funds to local 
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people and how to guarantee financial transparency. Still, many countries have yet to meaningfully grapple with 
the concept of who really owns forest carbon. This will be particularly difficult given that ownership of forests 
and land in many developing counties is often uncertain and sometimes faces conflicting jurisdiction (see 
Chapter 5). The question of carbon ownership and rights will have no easy answer, even in those few developing 
counties where forest ownership is more certain. Countries will need to decide how local forest guardians and 
tenants will be engaged. This question remains a contentious topic for many forest communities, for multilateral 
funders, for many nongovernmental organizations involved in brokering and fostering projects, and for the 
U.S. and international communities negotiating forest carbon policies. Many concerns about communities and 
carbon credits are being raised in part simply because “someone is finally listening” to community concerns.

Lesson 6: It’s hard to move from inception to implementation
Probably the most important lesson of the past few years is that forest carbon projects in developing countries 
are easy to imagine, but hard to make a reality. Currently there are hundreds or even possibly thousands of new 
forest carbon project concepts and proposals. Only a handful have gone from project inception and design to 
acquiring funding and implementing real forest conservation and restoration activities to verifying carbon cred-
its against specified methodologies. This, despite growing financial support for capacity development in REDD 
and international forest carbon. This suggests short-term funding should target both broad capacity outreach as 
well as specific support to help projects advance. It also suggests that donors, investors, and the public at large 
should be patient, as these projects take time. One NGO (Conservation International) estimates it takes around 
29 months to go from project inception to implementation.21 Part of the reason for the abundance or project 
proposals and the lack of forest carbon credits is the relative novelty of using carbon finance for sustainable 
forestry. Before 2005, the concept of carbon-based payments for avoided deforestation or forest restoration was 
still highly questionable. Since then, there has been significant political momentum and interest by projects and 
countries to implement forest carbon projects. But the lack of methodologies and uncertain policy environment 
has made real progress—on the ground, in the forest—slow. The momentum behind REDD and international 
forest carbon, however, is picking up. There are many technical and institutional studies under way to help 
projects begin more rapidly and successfully, once policy decisions are made and international forest carbon 
funding is clarified.

Conclusion
Forest conservation in any country, developed or developing, is a massive challenge. Success is never certain, 
and even when achieved, it is never guaranteed. Conservation must succeed year after year, hectare by hectare, 
often in the face of growing resource and economic demands. 

Forests in many developing countries face overwhelming pressures to be cut, cleared, and burned (see 
Chapter 5). Reducing rates of tropical deforestation has been an elusive goal for many countries and donors 
alike. The concept of performance-based payments for sustainable tropical forest carbon management has 
raised the hopes of many. Tying finance to actual achieved and measured conservation is likely to introduce 
new ways for reducing deforestation and increasing sustainable forest management. Even with policy and 
methodological uncertainty and other challenges, new conservation policies are being explored, new partner-
ships formed, and new approaches to conservation vetted. Decision makers should monitor and consult with 
real forest carbon projects to ensure that any new forest carbon policies are practical and effective at making 
conservation succeed on the ground.
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Appendix 
 

Nhambita Pilot Project (Mozambique)
Miombo Community Land Use 

and Carbon Management

Location: Central Mozambique, East Africa
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Nhambita 
Pilot Project

Quick Facts
Operating since 2003 as a pilot project with public funding and 2008 with private funding

•	 Approximate number of full-time employees: Around 150 

•	 Estimated tCO2e produced so far: 280,000 VERs between 2002 and 2008
covering an area of 12,000 hectares (approximately 21,500 football fields) 

•	 Scientific standards/methods used: 1) using Plan Vivo; 2) applying to Climate, 
Community & Biodiversity Standards; and 3) considering application to Voluntary 
Carbon Standard.

Approximately 70% of farmers in the community (out of almost 2,000) are involved with 
the project.

Core Activities

• Fire prevention and management (including early season burns)
• Community-based forest conservation and enforcement
• Reforestation and sustainable forestry, including orchids, fruit trees, woodlots, shade trees, etc.

Description
The Nhambita project is a community-based forest carbon project operating in a former conflict zone of Mo-
zambique’s civil war, in the buffer zone of Gorongosa National Park. The project, managed by EnviroTrade Lda 
(Mozambican nonprofit), uses a combination of stopping deforestation and tree planting of mostly indigenous 
trees. The project pays farmers and communities directly for each year they fulfill contracts to either prevention 
deforestation or plant trees. 

Land use classification: 30-12-2000

Derived from Landsat ETM+ data:
tasseled cap transformation and
textural (fractal dimension).

Cartography: Luke Spadavecchia

Open Canopy Forest
Moist Forest
Closed Canopy Miombo
Palm Woodland/Tall Grasses
Sands/Riverine
Bare Earth/Defoliated
Rivers
Combretum/Seasonally Waterlogged Obs. Position: x 629310.18, y –2126000.68, z 3442.63

Nhambita ReguladoN

Key Challenges
Mozambique is a very poor country and 
demands for wood are intense in the region. 
Charcoal production has decimated many 
surrounding forests. The project has received 
some criticism for its reporting systems and 
methodologies, especially for avoided defor-
estation credits (a major percent of projected 
credits). Like most projects, short-term financ-
ing is challenging.

Key Successes
The project has fundamentally improved many 
peoples’ livelihoods and is a key source of 
income for community members who plant 
and conserve trees. Several associated sustain-
able industries have been spun off and clinics 
and schools have been funded. The project has 
helped start up four nurseries growing a total 
of approximately 200,000 seedlings per year. Within the areas of forest management within the community, 
deforestation has been significantly curtailed. Outside project boundaries, deforestation continues at a conser-
vative rate of -2.4% a year. Several recent external audits have praised the project for its on-the-ground work. 
This project has abundant public information available and extremely high transparency.

For more information, 
visit http://www.miombo.org.uk.

Nhambita community members are paid to prevent, report, and fight fires 
in the project area. While the equipment they use is somewhat crude (a 
small truck with a tank mounted on the top and some hoses), the project 
has helped drive down rates of deforestation significantly.
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the Nicholas Institute
The Nicholas Institute for Environmental Policy Solutions at Duke University 
is a nonpartisan institute founded in 2005 to engage with decision makers 
in government, the private sector, and the nonprofit community to develop 
innovative proposals that address critical environmental challenges. The 
Institute seeks to act as an “honest broker” in policy debates by fostering 
open, ongoing dialogue between stakeholders on all sides of the issues and 
by providing decision makers with timely and trustworthy policy-relevant 
analysis based on academic research. The Institute, working in conjunction 
with the Nicholas School of the Environment, leverages the broad expertise 
of Duke University as well as public and private partners nationwide.

for more information please contact:

Nicholas Institute for Environmental Policy Solutions  
Duke University 
Box 90328 
Durham, North Carolina 27708 
919.613.8709 
919.613.8712 fax 
nicholasinstitute@nicholas.duke.edu 
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