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Key Messages

- Economic incentives for deforestation are strong. Offering economic incentives for conservation
should help standing forests better compete with the commodities and infrastructure that drive
deforestation.

+  Ambiguous property rights and weak governance also drive deforestation. Institutional and property
rights reforms (to forests and forest carbon) will require careful attention to ensure positive outcomes
for both people and forests. Here the capacity-building efforts of the U.S. and other developed
countries could play a helpful role.

«  Performance-based approaches offering economic incentives for forest conservation are significantly
different from the previous approaches employed over the past 30 years and could yield better
results. This new approach would establish clear goals, create positive incentives, foster accountability,
and—when coupled with solid evaluation—allow us to learn what works and what doesn’t to reduce
deforestation and improve livelihoods.

- Engaging indigenous and other forest-dependent communities in programs—through participation
in program design, extension of secure property rights, and economic incentives for conservation—
should improve the probability of success.

«  The U.S. and other developed countries can further promote success by continuing to push for strict

controls on the illegal timber trade and reviewing the impacts of biofuels policies and agricultural
subsidies on tropical deforestation.

As U.S. policymakers consider inclusion of a mecha- the principal causes of deforestation—the main one
nism for reducing tropical deforestation in U.S. climate being commercial agriculture—they have seen limited
change policy, it is important to review the insights success. We must review what we know about the

and lessons learned from previous efforts to reduce complicated forces driving land-use change in the trop-
tropical deforestation. The crisis of deforestation is not ics in order to design a new mechanism and supporting
new: the international community has been attempting policies that will be effective.

to reduce deforestation rates for decades. But because
these efforts have not adequately addressed some of

* Each brief in this series corresponds to a chapter in the Nicholas Institute’s report on forest carbon, titled International Forest Carbon and the
Climate Change Challenge: Issues and Options. The full report, and each brief in the series, can be found at http://www.nicholas.duke.edu/institute.
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What causes tropical deforestation?

Much of what fuels deforestation comes down to
economics. While forests provide many important
environmental services to society (e.g., carbon storage,
clean water, flood control), these services are not
valued in the marketplace. In contrast, timber harvest-
ing 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.! 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).> While small-scale agricul-
ture and wood harvesting do result in deforestation and
degradation, in those regions with the highest defores-
tation rates, the dominant factor causing deforestation
is commercial agriculture.’ 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 vulner-
able to further exploitation and to fire.*

Estimates of deforestation rates vary (see Table 5.1).
While the most recent comprehensive study of rainfor-
est loss in the tropics using remotely-sensed data finds
that Africa accounts for a small percentage of total
rainforest clearing, FAO finds that Africa accounts for
a high percentage of total forest loss (rainforest + other

Table 5.1. Regional variation in deforestation rates and drivers.

Figure 5.1. Forest transitions over time.
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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.

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.” 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.®
China is now the world’s largest importer of industrial
roundlogs, much of it from Papua New Guinea and
West and Central Africa.’ 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 harvested or of dubious
legality.’* And on top of all of this is a growing demand
for biofuels (currently from corn, soy, and palm oil)

Region % of total tropical
deforestation
(rainforests only)*

3 regions

and woodlands)#

% of total deforestation in the Principal direct causes of

(rainforests + other forests

Hotspots*
deforestation

Latin America 60.4% 39.7%

South and 34.3% 24.9%
Southeast Asia

Africa 5.4% 35.4%

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

Industrial cattle ranching
and soy plantations

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

Oil palm plantations and
industrial logging

Small-scale agriculture and  DRC is attracting more interest
fuelwood harvesting 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.’
# Regional estimates derived from FAO’s 2005 Global Forest Resources Assessment Report, using hectares of forest cleared annually from

2000-2005.
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which may already be increasing pressure on tropical
forests.!! 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 concern #4 in Chapter 3 of
full report).”

In addition to global commodity demand, a suite of
additional factors contribute to expansion of agricul-
ture 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.”* New roads are created not only by planned
transportation initiatives, but also by mining projects
and oil and natural gas pipelines.**

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)."° While this pattern may vary,
it provides a useful framework for understanding
deforestation.'®

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,'” 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
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.'® Because people living in forests
often lack clear rights,' 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.”® 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.?! 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.? Even if governments attempt to address
issues such as sustainable forestry requirements 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.”* 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 lucrative charcoal trade that clears forests within a
national park.?* 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

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

Indonesia

. Cameroon
DRC ’

[l Administered by the
government

[l Designated for use by
communities and
indigenous peoples

Il Owned by communities
and indigenous peoples

[l Owned by individuals
and firms

Brazil

Source: Data from Sunderlin et al. 2008. From Exclusion to
Ownership? Challenges and Opportunities in Advancing Forest
Tenure Reform. Rights and Resources Initiative 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.
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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

Multilateral

Tropical Forestry Action

Sought to reduce deforestation and

Timber production and

Plan (TFAP) promote sustainable development by various indirect causes
Launched in 1985; formulating national action plans and
ended early 1990s increasing donor funding.

International Tropical
Timber Organization

Seeks consensus between supplier
and buyer countries of tropical wood

(ITTO) on topics related to sustainable forest
Founded in 1985; management.
ongoing

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

Forest Law Enforcement
and Governance (FLEG)

Seeks to negotiate an international
agreement on forests.

Regional roundtables that
foster ministerial declarations and

Timber production

General

Timber production and
weak governance

Implementation delayed by a top-down structure
that did not allow for interventions initiated at
project and subnational levels and slowed disburse-
ment of donor funds. It was not clear whether

the goal was sustainable development through
timber management or reducing deforestation.?®
Deforestation rates increased 40% during the TFAP’s
first 5 years.? 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*®

Doubled the amount of fund-
ing for forests and increased
donor coordination.”

Addressing illegal logging has been contentious:
explicit mention of “illegal logging” not made in an
ITTO agreement until 2006.%!

Has developed criteria, indica-
tors, and guidelines for sustain-
able forest management.

Reached an agreement in 2007 Negotiations stymied by disputes between

to establish a new program for ~ developing and developed countries, including
sustainable forest management whether developed countries would pay for
through 2015 and to move forest conservation.? The 2007 agreement is not
toward a voluntary financing legally-binding and does not contain quantitative

mechanism for forests.

Fosters regional and

deforestation reduction targets.

Principally addresses the supply and less so the

Initiatives processes to cooperatively address
Launched 2001; ongoing illegal logging.

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.* 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.**

international cooperation.

Tropical Forest Conserva- Restructures and reduces debt

tion Act (TFCA) tropical countries owe to U.S. to
Passed by Congress generate funds in local currency for
in 1998; reauthorized conservation. Funds managed by

causes

in 2009 national boards, which extend grants
to local conservation organizations.
® - )

a Lacey Act Statute originally only addressed Illegal logging and U.S.
s Passed by Congress in illegal wildlife trade. Now it also wood and wood product
%= 1900;amendedin May  makes itillegal to importinto the US. demand
B 5008to expand scope plants that were harvested or traded

to plant and wood in violation of the supplier country’s
products 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.

Debt and various indirect

Contribution to countries’ overall debt loads may

be minimal in some cases and therefore does not
adequately address the deforestation cause targeted
by program.’” Funding has declined in recent years.*®
million.* Because funds are National conservation programs are often slow
received over at leasta 10 year  to become operational and there is little scientific
period, it is a reliable, long-term understanding of on-the-ground conservation
source.* impacts.

Has generated substantial
funds for local conservation
efforts: 13 agreements
projected to generate $162.5

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

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

have customarily occupied, putting them in a situation
of de-facto illegality.”® 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,
multilateral, 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.? Traditionally, many conserva-
tion 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
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Table 5.3. Strengths and weakness of various conservation approaches.

Approach

Description

Deforestation causes
addressed

Strengths

Weaknesses

Protected Areas
and Enforcement

Integrated
Conservation and
Development
Programs

Governance
Reforms:

Payments for
Ecosystem Services

Parks, forest reserves,
and reducing illegal

logging

Improving alternative
livelihoods and sup-
porting sustainable
uses for forest people
and communities.

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

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

Focused on timber and
clearing for agricultural
production

Small-scale and
subsistence agriculture
and wood extraction

Ambiguous land
tenure; short-sighted
resource use decisions

Has potential to
address timber

harvest and clearing for
agriculture by making
standing forests more
competitive with
commodities

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

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

Provides foundation for

sustainable management.

There is some evidence

that it can be more effec-
tive?” and cost-efficient*
than state management.

Can be effective when
payments targeted to
those at risk of clearing.”’
Can be more cost-
efficient than indirect
approaches.*?

As site-specific interventions, parks may
induce deforestation to simply shift

to other areas. They can be located in
areas of low threat,*' and be hampered
by weak enforcement capacity.*? Parks
sometimes disallow presence of people
and force the resettlement of locals.*

Subsistence agriculture and wood
harvesting may be important deforesta-
tion causes in some landscapes, but
minor in others (compared to their
commercial counterparts).* Participants
may use new income streams to expand
unsustainable practices.” Not successful
without local participation in program
design.*®

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

There is a risk of non-additionality
(payments for conservation that would
have happened anyway).>* 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 environ-
mental service.** Lack of secure tenure
limits the participation of many forest
communities.

been even higher without these initiatives. Without a
counterfactual, or estimation of what would have hap-
pened in the absence of the intervention, it is difficult
to say conclusively.

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
conservation 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 (USES IP) was $6.88 million.*”
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
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(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.

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 deforestation
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
deforestation 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 inter-
nationally—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 deforestation 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 deforesta-
tion 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 of full report) and the global nature of
demand and supply, it is worth noting that if carbon
financing successfully outcompetes 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,
agricultural 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 produc-
tion in the Amazon.” 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.>

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
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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 of full
report). 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.””
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.®®
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.” U.S.
bilateral ODA (through USAID, USES IP, TFCA, and
the State Department) for tropical forest conservation
was just under $120 million in 2007.% Linking tropical
forest conservation to carbon markets, however, could
generate unprecedented levels of funding: an estimated
$18-$85 billion dollars per year®'—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).®
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.

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 implementa-
tion.® The recent Waxman-Markey bill (HR 2454)
includes language regarding protecting and engaging
local people and communities.




Addressing the Causes of Tropical Deforestation
Lessons Learned and the Implications for International Forest Carbon Policy

Conclusion

Deforestation is the product of many complex forces,
some of which are very difficult for national govern-
ments to control. The results of previous tropical forest
conservation efforts indicate that it is hard to stop
deforestation. While it is hoped that valuing forests for
their avoided carbon emissions will send a sufficient
price signal to tropical governments to reduce emis-
sions 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.

References

1 Geist and Lambin distinguish between “direct and underly-
ing drivers” in Geist, H.J. and E.F. Lambin, 2002, Proximate
and underlying causes of tropical deforestation, Biosciences
52(2): 143-150. Kanninen et al. provide a useful overview of
deforestation drivers as well in Kanninen, M., D. Murdiyarso,
E Seymour, A. Angelsen, S. Wunder, and L. German, 2007,
Do trees grow on money? The implications of deforestation
research for policies to promote REDD. Bogor, Indonesia:
Center for International Forestry Research (CIFOR).

2 Geist and Lambin (2002) found that agriculture was
associated with 96% of the 152 tropical deforestation

cases they reviewed. Angelsen and Kaimowitz (1999) and
Kanninen et al. (2007) conclude that agriculture is the main
driver of deforestation. Angelsen, A. and D. Kaimowitz,
1999. Rethinking the causes of deforestation: Lessons from
economic models. The World Bank Research Observer
14(1): 73-98. Washington, D.C.: The World Bank. Butler,
R.A. and W.E. Lawrence. 2007. New strategies for conserving
tropical forests. Trends in Ecology & Evolution. http://
dx.doi.org/10.1016/j.tree.2008.05.006. Chomitz, K., 2007. At
Loggerheads? Agricultural Expansion, Poverty Reduction,
and Environment in the Tropical Forests. Washington, D.C.:
World Bank. Asner, G.P.,, D.E. Knapp, E.N. Broadbent, P.J.C.
Oliveira, M. Keller, and J.N. Silva, 2005. Selective logging the
Brazilian Amazon. Science 310: 480-482.

3 Kanninen et al. (2007) and Butler and Lawrence (In

Press) note that agricultural-driven deforestation is driven
much more by industrial than small-scale and subsistence
agriculture. Butler, R.A. and W.E. Lawrence. 2007. New
strategies for conserving tropical forests. Trends in Ecology &
Evolution. http://dx.doi.org/10.1016/j.tree.2008.05.006. Geist
and Lambin 2002; Angelsen and Kaimowitz 1999; Kanninen
et al. 2007; and Butler and Laurence 2007.

4 Kaimowitz, D., N. Byron, and W. Sunderlin. 1998. Public
policies to reduce inappropriate deforestation. In Agriculture
and the Environment: Perspectives on Sustainable Rural

Development, ed. E. Lutz. Washington, D.C.: World Bank. P.
303-322.

5 Hansen, M.C., S.V. Stehman, P.V. Potapov, T.R. Loveland,
J.R.G. Townshend, R.S. DeFries, K.W. Pittman, B. Arunar-
wati, F. Stolle, M.K. Steininger, M. Carroll, and C. DiMiceli.
2008. Humid tropical forest clearing from 2000-2005 quanti-
fied by using multitemporal and multiresolution remotely
sensed data. Proceedings of the National Academy of Sciences
(PNAS) 105(27): 9439-9444.

6 United Nations Food and Agricultural Organization. 2006.
Global forest resources assessment 2005: Progress towards
sustainable forest management. FAO Forestry Paper 147.
Rome: Food and Agriculture Organization of the United
Nations.

7 UN Economic and Social Affairs Department. 2004. World
Population to 2300. http://www.un.org/esa/population/
publications/longrange2/WorldPop2300final.pdf.

8 McAlpine, C.A., A. Etter, PM. Fearnside, L. Seabrook, W.E
Laurance. 2009. Increasing world consumption of beef as
driver of regional and global change: A call for policy action
based on evidence from Queensland (Australia), Colombia,
and Brazil. Global Environmental Change (in press). As
noted in Eliasch, J., Climate Change: Financing Global
Forests (Norwich, UK: The Stationery Office Limited, 2008).
Brown, L.R., 2006. Feeding Seven Billion Well. Plan B 2.0:
Rescuing a Planet Under Stress and a Civilization in Trouble.
http://www.earthpolicy.org/Books/PB2/PB2ch9_ss4.htm.
Gerbens-Leenes, PW,, S. Nonhebel, and W.P.M.F. Ivens, 2002.
A method to determine land requirements relating to food
consumption patterns. Agriculture, Ecosystems and Environ-
ment 90: 47-58.

9 LaPorte, N., J. Stabach, R. Grosch, T. Lin, S. Goetz, 2007.
Expansion of industrial logging in Central Africa. Science
316: 1451. White, A., X. Sun, K. Canby, J. Xu, C. Barr, E.
Katsigris, G. Bull, C. Cossalter, S. Nilsson, 2006. China and
the Global Market for Forest Products: Transforming Trade
to Benefit Forests and Livelihoods. Washington, D.C.: Forest
Trends.

10 Environmental Investigation Agency. 2008. Demanding
Deforestation: What Lessons Can Illegal Logging and
International Timber Trade Policy Teach Us for Effectively
Reducing Emissions from Deforestation and Forest Degrada-
tion? http://www.eia-international.org/files/reports175-1.pdf.
11 Laurance, W. F. 2007. Switch to corn promotes Amazon
deforestation. Science 318: 1721. There is some evidence that
U.S. biofuel policies subsidizing domestic corn production
are causing U.S. farmers to switch from producing soy to
corn, leading to increased soy production in the savannas and
forests of Brazil.

12 Gallagher, E., 2008. The Gallagher Review of the Indirect
Effects of Biofuels. East Sussex, UK: Renewable Fuel Agency.
13 Pfaff, A.P, 1999. What Drives Deforestation in the Brazil-
ian Amazon? Evidence from Satellite and Socioeconomic
Data. Journal of Environmental Economics and Management
37: 26-43. Chomitz 2007. Kaimowitz et al. 1998 and B.
Mertens, W.D. Sunderlin, and O. Ndoye. 2000. Impact of
Macroeconomic Change on Deforestation in South Camer-
oon: Integration of Household Survey and Remotely-Sensed
Data. World Development 28(6): 983-999. Kaimowitz et al.
1998.




Addressing the Causes of Tropical Deforestation
Lessons Learned and the Implications for International Forest Carbon Policy

14 Much of the Peruvian Amazon is currently zoned for
hydrocarbon development, with considerable overlap
between the oil and gas concessions and titled indigenous
territories. See: Finer, M., C.N. Jenkins, S.L. Pimm, B. Keane,
and C. Ross, 2008. Oil and Gas Projects in the Western
Amazon: Threats to Wilderness, Biodiversity, and Indigenous
Peoples. PLoS ONE 3(8): €2932, doi: 10.1371/journal.
pone.0002932. Sunderlin, W.D., J. Hatcher, M. Liddle, 2008.
From Exclusion to Ownership? Challenges and Opportunities
in Advancing Forest Tenure Reform. Washington, D.C.:
Rights and Resources Initiative.

15 Culas, R.J., 2007. Deforestation and the environmental
Kuznets curve: An institutional perspective. Ecological
Economics 61: 429-437. Kanninen, M., D. Murdiyarso, E
Seymour, A. Angelsen, S. Wunder, and L. German. 2007. Do
Trees Grown on Money? The implications of deforestation
research for policies to promote REDD. Bogor, Indonesia:
CIFOR.

16 B. Griscom, D. Shoch, B. Stanley, R. Cortez, and N.
Virgilio. Implications of REDD baseline methods for different
country circumstances during an initial performance period.
The Nature Conservancy. http://unfccc.int/files/methods_sci-
ence/redd/application/pdf/redd_baselines_03_06_09.pdf.

17 Sunderlin, W.D., J. Hatcher, M. Liddle, 2008. From
Exclusion to Ownership? Challenges and Opportunities in
Advancing Forest Tenure Reform. Washington, D.C.: Rights
and Resources Initiative.

18 Capella, Jose Luis. 2009. Contractual arrangements
for the implementation of forest carbon schemes with
emphasis on REDD schemes in Peru: Legal and institutional
considerations. http://www.law.harvard.edu/programs/pifs/
fcfsbb2009/capella.pdf.

19 In Indonesia: Resosudarmo, I.A.P. 2004. Closer to People
and Trees: Will Decentralisation Work for the People and
the Forests of Indonesia? European Journal of Development
Research 16(1): 110-132.

In Brazil: Araujo, C., C.A, Bonjean, J.-L. Combes, P.C. Motel,
E.J. Reis, 2009. Property rights and deforestation in the
Brazilian Amazon. Ecological Economics (in press).

20 Araujo et al. 2009.
21 Governance Matters. 2008. Worldwide Governance
Indicators, 1996-2007. World Bank Institute. Daniel

Kaufamann, Aart Kraay, and Massimo Mastruzzi. http://info.

worldbank.org/governance/wgi/index.asp.

22 Sunderlin et al. 2008.

23 Environmental Investigation Agency. 2008. Demanding
Deforestation (see note 16).

24 Jenkins, M. 2008. Who Murdered the Virgunga Gorillas?
National Geographic July: 34-65.

25 Colchester, M. 2006. Justice in the Forest: Rural liveli-
hoods and forest law enforcement. Bogor, Indonesia: CIFOR.
26 Ferraro, PJ. and S.K. Pattanayak. 2006. Money for
Nothing? A Call for Empirical Evaluation of Biodiversity

Conservation Investments. PLoS Biology 4(4): 0482-0488;
Tallis, H., P. Kareiva, M. Marvier, A. Chang. 2008. An
ecosystem services framework to support both practical
conservation and economic development. PNAS 105(28):
9457-9464; Agrawal, A. and K. Redford. 2006. Poverty,
Development, and Biodiversity Conservation: Shooting in the
Dark? Wildlife Conservation Society Working Paper No. 26.

New York: Wildlife Conservation Society; Sutherland, W.J.,
A.S. Pullin, PM. Dolman, T.M. Knight. 2004. The need for
evidence-based conservation. Trends in Ecology and Evolution
19(6): 305-308. In reviews of the Tropical Forest Conserva-
tion Act, similar concerns about the inability to discern
conservation impacts have been raised.

27 Oksanen, Tapani, Matts Heering, Bruce Cabarle, and
Caroline Sargent, 1993. “A Study on Coordination” in
Sustainable Forestry Development, Report to the Tropical
Forestry Action Program Forestry Advisers’ Group, June.
Cited in Sizer, Nigel, 1994. “Opportunities to Save and
Sustainably Use the World’s Forests Through International
Cooperation” (WRI: Washington, D.C.).

28 Winterbottom, R. 1990. Taking Stock of the Tropical
Forestry Action Plan. Washington, D.C.: World Resources
Institute; Humphreys, David. 1996. The Tropical Forestry
Action Programme. In Forest Politics: The Evolution of
International Cooperation, ed. D. Humphreys. London:
Earthscan; Bowles, Ian A., R.E. Rice, R.A. Mittermeier,

and G.A.B. Fonseca. 1998. Logging and Tropical Forest
Conservation. Science 280(5371): 1899-1900; Winterbottom,
R. The Tropical Forestry Action Plan: Is It Working? NAPA
Bulletin 15; Winterbottom, R. 1992. Tropical Forestry Action
Plans and Indigenous People: The Case of Cameroon. In
Conservation of West and Central African Rainforests, by
Kevin M. Cleaver, Mohan Munasinghe, International Union
for the Conservation of Nature and Natural Resources, and
Mary Dysoon. World Bank Publications: Washington, D.C.;
Lyke, J. and S.R. Fletcher. 1992. Deforestation: An Overview
of Global Programs and Agreements. A Congressional
Research Service Report for Congress. 92-764 ENR. 21 Oct.
Washington, D.C.; Colchester, M. and L. Lohmann. 1990. The
Tropical Forestry Action Plan: What Progress? March. World
Rainforest Movement, The Ecologist, Friends of the Earth:
London; Halpin, E. 1990. Indigenous Peoples and the Tropi-
cal Forestry Action Plan. World Resources Institute Working
Paper. June. Washington, D.C.; Ullsten, Ola, Salleh Mohd,
and Montague Yudelman (1990). The Tropical Forestry
Action Program, Report of the Independent Review, FAO:
Kuala Lumpur; Sizer, Nigel, 1994. Opportunities to Save and
Sustainably Use the World’s Forests Through International
Cooperation (WRI: Washington, D.C.).

29 FAO. 1991. 1990 Global Forest Resources Assessment.

30 Humphreys, D. 1996. The Tropical Forestry Action
Programme. In Forest Politics: The Evolution of International
Cooperation, ed. D. Humphreys. London: Earthscan

31 Humphreys, D. 2006. Logjam: Deforestation and the Crisis
of Global Governance. London: Earthscan.

32 Humphreys 2006.

33 Humphreys 2006.

34 Colchester, M. 2006. Justice in the Forest: Rural liveli-
hoods and forest law enforcement. Bogor, Indonesia: CIFOR.
35 Sheikh, P. 2007. Debt-for-Nature Initiatives and the
Tropical Forest Conservation Act: Status and Implementa-
tion. Congressional Research Service Report for Congress.
This figure may not include the funds to be generated from
the October 2008 TFCA agreement with Peru. 13 agreements
have been made with 12 countries: Bangladesh, Belize,
Botswana, Colombia, Costa Rica, El Salvador, Guatemala,
Jamaica, Panama, Paraguay, Philippines, and Peru.




Addressing the Causes of Tropical Deforestation
Lessons Learned and the Implications for International Forest Carbon Policy

36 Reilly, B. 2006. Using International Finance to Further
Conservation: The First 15 Years of Debt-for-Nature Swaps.
In Sovereign Debt at the Crossroads: Challenges and Proposals
for Resolving the Third World Debt Crisis, ed. Jochnick, C. and
EA. Preston. London: Oxford University Press.

37 Sheikh, P. 2007. Debt-for-Nature Initiatives and the Tropi-
cal Forest Conservation Act: Status and Implementation.
Congressional Research Service Report for Congress.

38 Sheikh, P. 2007. Debt-for-Nature Initiatives and the Tropi-
cal Forest Conservation Act: Status and Implementation.
Congressional Research Service Report for Congress.

39 USAID. 2008. USAID’s Biodiversity Conservation and
Forestry Programs, FY 2007. Washington, D.C.: USAID.

40 Cesar and Pfaff. Chico Mendes Extractive Reserve in
Brazilian Amazon.

41 Andam, K.S., PJ. Ferraro, A. Pfaff, G.A. Sanchez-Azofeifa,
J.A. Rabalino. 2008. Measuring the effectiveness of protected
area networks in reducing deforestation. PNAS 105(42):
16089-16094.

42 Curran, LM, S.N. Trigg, A.K. McDonald, D. Astiani,
Y.M. Hardiono, P. Siregar, I. Caniago, and E. Kasischke. 2004.
Lowland forest loss in protected areas of Indonesian Borneo.
Science 303(1000): 1000-1003.

43 Krueger, Linda. Protected Areas and Human Displace-
ment: International Conventions, Policy, and Guidance. WCS
Working Paper No. 29.

44 Wells, M.P. and T.O. McShane. 2004. Integrating Pro-
tected Area Management with Local Needs and Aspirations.
Ambio 33(8): 513-519; Ferraro, PJ. and A. Kiss. 2002.

45 Ferraro, PJ. and A. Kiss. 2002. Direct Payments to
Conserve Biodiversity. Science 298: 1718-1719; Ferraro, PJ.
and R.D. Simpson. 2005. The cost-effectiveness of conserva-
tion payments. Land Economics 78(3): 339-353.

46 Wells and McShane 2004.

47 Nepstad, D., S. Schwartzman, B. Bamberger, M. Santilli,
D. Ray, P. Schlesinger, P. Lefebvre, A. Alencar, E. Prinz, G.
Fiske, A. Rolla. 2006. Inhibition of Amazon deforestation
and fire by parks and indigenous lands. Conservation Biology
20(1): 65-73; Adeney, .M., N.L. Christensen, and S.L. Pimm.
Reserves protect against deforestation fires in the Amazon.
(in press); Agrawal, Arun. 2002. The regulatory community:
Decentralization and the environment in the van panchayats
(forest councils) of Kumaon, India. Mountain Research and
Development 21(3); Somanthan, E., R. Prabhakar, B.S. Mehta.
2005. Does decentralization work? Forest conservation in

the Himalayas. BREAD Working Paper No. 096; Alix-Garcia,
A. De Janvry, E. Sadoulet. 2004. A Tale of two communities:
Explaining deforestation in Mexico. World Development
33(2): 219-235; Stocks, A., B. McMahan, P. Taber. 2007.
Indigenous, colonist, and government impacts on Nicaragua’s
Bosawas Reserve. Conservation Biology 21(6): 1495-1505.

48 Somanthan, E., R. Prabhakar, B.S. Mehta. 2005. Does
decentralization work? Forest conservation in the Himalayas.
BREAD Working Paper No. 096.

49 As observed in Mato Grosso, Brazil: Fearnside, PM. 2005.
Indigenous peoples as providers of environmental services

in Amazonia: Warning signs from Mato Grosso. 187-198.

In Global Impact, Local Action: New Environmental Policy in
Latin America, ed. A. Hall. University of London, School of
Advanced Studies, Institute for the Study of the Americas,

London, UK 321 pp. As observed in East Province of Cam-
eroon (Oyono, PR. 2005. Profiling Local-Level Outcomes of
Environmental Decentralizations: The Case of Cameroon’s
Forests in the Congo Basin. The Journal of Environment &
Development 14(3): 317-337; Indonesia (see Ribot 2002 for
source); and Papua New Guinea (source).

50 Ribot, J. 2002. Democratic Decentralization of Natural
Resources: Institutionalizing Popular Participation. Washing-
ton, D.C.: World Resources Institute.

51 Studies have found that the U.S. Conservation Reserve
program has conserved lands that would otherwise not have
been conserved, though others note that more research on
the additionality of the program is needed. See Classen, R.,
R. Cattaneo, R. Johansson. 2008. Cost-effective design of
agri-environmental payment programs: U.S. experience in
theory and practice. Ecological Economics 65: 738-753.

52 Ferraro, PJ. and R.D Simpson. 2005. Protecting Forests
and Biodiversity: Are investments in eco-friendly production
activities the best way to protect endangered ecosystems and
enhance rural livelihoods. Forests, Trees and Livelihoods 15:
167-181

53 Sanchez-Azofeifa, G.A., A. Pfaff, ]. A. Robalino, J.P.
Boomhower. 2007. Costa Rica’s Payment for Environmental
Services Program: Intention, Implementation, and Impact.
Conservation Biology.

54 Wunder, S., S. Engel, S. Pagiola. 2008. Taking stock: A
comparative analysis of payments for environmental services
programs in developed and developing countries. Ecological
Economics 65: 834-852.

55 There is some evidence that U.S. corn subsidies cause
U.S. farmers to decrease their production of soy in order

to increase their production of corn; this causes global soy
prices to increase, resulting in increased production of soy in
the Amazon to meet continued demand. See: Laurance, W. F.
2007. Switch to corn promotes Amazon deforestation. Science
318: 1721; Laurance, W. 2008. New Scientist.

56 U.S. is in arrears on IDA replenishment. This translates to
U.S. not fully funding its share of debt relief under the HIPC
initiative, according to recent GAO report: U.S. Government
Accountability Office. 2009. The United States Has Not Fully
Funded Its Share of Debt Relief, and the Impact of Debt Relief
on Countries’ Poverty-Reducing Spending is Unknown.
Washington, D.C.: U.S. GAO.

57 Kindermann, G., M. Obersteiner, B. Sohngen, J. Sathaye,
K. Andrasko, E. Rametsteiner, B. Schlamadinger, S. Wunder,
and R. Beach. 2008. Global cost estimates of reducing carbon
emissions through avoided deforestation. PNAS 105(30):
10302-10307.

58 Murray, B.C., R. Lubowski, and B. Sohngen. 2009. Includ-
ing International Forest Carbon Incentives in Climate Policy:
Understanding the Economics. Nicholas Institute Report

NI R 09-03. Durham, North Carolina: Nicholas Institute for
Environmental Policy Solutions, Duke University. http://
www.nicholas.duke.edu/institute.

59 World Bank. 2008. Climate investment funds: mapping
of existing and emerging sources of forest financing. First
Design Meeting on the Forest Investment Program, Wash-
ington, D.C., October 16-17. http://siteresources.worldbank.
org/INTCC/Resources/Mapping_study_Final_for_FIP_De-
sign_Meeting Oct_16-17_08.pdf.

10



Addressing the Causes of Tropical Deforestation
Lessons Learned and the Implications for International Forest Carbon Policy

60 USAID. 2008. USAID’s Biodiversity Conservation and
Forestry Programs, FY 2007.

61 Murray et al. 2009 (see note 68).

62 Vandermeer and Perfecto 1995; B. Swallow et al. 2007.
Opportunities for Avoided Deforestation with Sustainable
Benefits: An Interim Report by the ASB Partnership for the
Tropical Forest Margins. Nairobi, Kenya: ASB Partnership for
Tropical Forest Margins.

63 Lawlor, K., L. Olander, and E. Weinthal. 2009. Sustaining
Livelihoods While Reducing Deforestation: Options for
Policymakers. Nicholas Institute Working Paper. Durham,
North Carolina: Nicholas Institute for Environmental Policy
Solutions, Duke University. http://www.nicholas.duke.edu/
institute.

The authors acknowledge the support of the David & Lucile Packard Foundation and the helpful comments of Dan Zarin at
Packard. We also appreciate the review comments of Evan Notman, Lou Verchot, Christine Johnson, Phil Ovitt, and Brian Murray,
as well as the assistance of Paul Brantley of the Nicholas Institute. This policy brief is part of a series of briefs based on the report
International Forest Carbon and the Climate Change Challenge: Issues and Options. The full report and other briefs are posted on
the Nicholas Institute website at http://www.nicholas.duke.edu/institute.




