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ABSTRACT

Deforestation and degradation in tropical forests creates approximately twenty
percent of annual global carbon emissions through the burning or
decomposition of biomass (IPCC 2007). The Kyoto Protocol to the United
Nations Framework Convention on Climate Change (UNFCCC) does not currently
recognize any carbon-trading mechanisms that provide incentive for reducing
emissions from deforestation and degradation (REDD). However, REDD may be
recognized by the UNFCCC as a carbon-trading mechanism in the future, and
existing voluntary carbon markets already accept REDD-based carbon offsets.
This project assesses the feasibility of creating a REDD project within the
55,451-hectare Cofan Bermejo Reserve, located in northwest Ecuador and
stewarded by the indigenous Cofan people. To facilitate this assessment, we
consider the current political context of REDD, compare the project against
voluntary REDD standards, and calculate the amount of potentially salable
carbon credits held within the Reserve. Overall, our analysis demonstrates that
a REDD project is conceptually feasible within the Reserve, provided the Cofan
find a willing buyer and gain Ecuadorian government support. Furthermore,
based on our carbon loss estimate, historic market rates, and expected
implementation costs, a REDD project in the Reserve can be economically viable.
Should the Cofan pursue a REDD project, we recommend advocating for UNFCCC
acceptance of REDD-based carbon projects to increase their carbon asset value.
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EXECUTIVE SUMMARY

The Cofan Bermejo Reserve is a 55,451-hectare tract of primary Amazon
rainforest located in northeastern Ecuador, bordering Colombia. Cofan Bermejo
was established in 2002 by the Ministry of Environment of Ecuador as an
ecological reserve under the condition that it would be sustainably managed and
stewarded by the indigenous Cofan people. The Cofan have sustainably
subsisted in the Amazonian rainforests of Ecuador and Colombia for centuries.
The establishment of the Cofan Bermejo Reserve marked the first instance in
Ecuador in which an indigenous group was granted the rights to manage,
administer, and control their ancestral territories. Despite the Cofan Bermejo
status as an ecological reserve, the Cofan receive no funding from the Ecuadorian
government for its protection.

Throughout Ecuador, activities such as road construction, government
infrastructure projects, oil, mining, mono-cultivation plantations, timber
extraction, weak land tenure, and poverty have led to significant land use
changes, and ultimately deforestation (Mena et al. 2006). Between 2000 and
2005, Ecuador lost 1.7 percent of its forested area per year, constituting the
highest deforestation rate within South America (Mena et al. 2006, FAO 2006).
Reserve status does not always protect areas from deforestation, as
governments often grant concessions and illegal deforestation is widespread.
The Sucumbios Province, where the Reserve is located, has a historic
deforestation rate of approximately 1.1 percent per year (Vifia et al. 2004).
Similarly, the pressure of deforestation on the Cofdn Bermejo Reserve is high
and likely to increase in the future.

Tropical rainforests provide one of the greatest vegetative carbon stores on the
planet; consequently, deforestation results in a significant loss of carbon into the
atmosphere (FAO 2006). According to the Intergovernmental Panel on Climate
Change (IPCC) (2007), land use change, including deforestation, accounts for 20
percent of global annual greenhouse gas emissions. In December 2007, the
United Nations Framework Convention on Climate Change (UNFCCC)
acknowledged the considerable contribution of emissions from deforestation
and forest degradation activities to climate change. Subsequently, the UNFCCC
has requested further research into developing a mechanism for reducing
emissions from deforestation and forest degradation (REDD) and using such a
mechanism in an international carbon emissions trading scheme. In the absence
of an UNFCCC sanctioned REDD trading mechanism, voluntary markets have
emerged to allow for the trading of carbon emissions credits generated from
REDD projects.

The Cofan are interested in creating a REDD project for the Cofan Bermejo
Reserve to generate a sustainable income for maintaining effective stewardship



of their territories. Much of the funding generated by a REDD project would be
directed to the Cofan Park Guard Program. Cofan park guards provide on-the-
ground surveillance, biological research, and long-term monitoring of changes
within the forest. This program operates through inconsistent grant funding. In
its current capacity, the Park Guard Program lacks the resources to sufficiently
protect the Reserve from deforestation. REDD-based carbon market funding can
provide the consistent funds necessary to improve the Park Guard Program in
order to preserve both the Cofan Bermejo Reserve and the Cofan way-of-life.

This project analyzes the feasibility of entering the Cofdn Bermejo Reserve into a
REDD-based carbon market by considering criteria used in existing voluntary
market standards. Highlights from this analysis include:

REDD Standards - Currently, REDD projects are not recognized by the
UNFCCC. However, voluntary market standards can be used to develop
certifiable, REDD-based carbon emissions reduction credits. Should the
UNFCCC adopt REDD, these voluntary market standards will influence the
shape of future regulations.

Political Climate of Ecuador - Recently, Ecuador adopted a new Constitution,
which provides additional rights to nature and indigenous groups, and
developed Socio Bosque, a program that provides incentives for forest
protection. These recent developments highlight Ecuador’s recognition of
the value of its ecological resources and interest in developing national-
based programs that utilize market mechanisms to protect them. A REDD
project in the Cofan Bermejo Reserve would likely gain government support,
but uncertainty surrounds the distribution of benefits.

Carbon Stock and the Potential for Loss - Based on a literature review of
comparative forests in South America and a limited field study. We estimate
a potential deforestation rate of 0.5 percent per year; leading to a loss of 200
to 300 metric tons of carbon per hectare (Houghton 1999; DeFries et al.
2002; IPCC 2006; Butler 2007b). A REDD project would be designed to
prevent the loss of this carbon stock.

Additionality - Most REDD standards require that a project can demonstrate
emission reduction benefits in addition to a business-as-usual scenario.
Reserves typically do not qualify because the forest and its carbon stocks are
already protected. However, we argue that a case can be made for REDD
projects for reserves in developing nations, including the Cofan Bermejo
Reserve. These reserves are often subject to forest loss through illegal
deforestation and development within protected areas because of
government concessions. Considering this potential for carbon loss, a REDD
project for the Reserve would reduce emissions beyond a business-as-usual
scenario.



Indigenous Culture Considerations - A REDD project and the Cofan lifestyle
are compatible because both depend on protecting the forest in perpetuity.
Such a project can be designed to accommodate existing Cofan cultural
practices.

Cost-Benefit Analysis - We analyzed the financial viability based on
conservative carbon stock and deforestation rate estimates. A medium risk
REDD project, which prevents only half of the estimated deforestation, would
be viable considering expected, long-term carbon market rates. Such a
project would generate the funds necessary to sufficiently protect the
Reserve by covering the cost of expanding the Park Guard Program.

Overall, the implementation of a REDD project for the Cofan Bermejo Reserve is
feasible, but contingent on external factors. Given the conditions stated above,
the Cofan would need to find a buyer that is interested in purchasing the carbon
emissions credits generated from a REDD project for the Reserve. Additionally,
the Cofan need Ecuadorian government support because the government owns
the title to the Reserve and has developed the foundation to implement a
national program. Both of these factors highlight the potential for the
government to control the funds generated from a REDD project. Finally, there
is uncertainty around whether REDD standards will recognize carbon emission
reductions generated from protecting threatened reserves as additional to
business-as-usual. This uncertainty arises because the UN does not yet
recognize REDD as a mechanism to reduce carbon emissions. Adoption of a
REDD mechanism within the UN could potentially change the entire shade of the
REDD landscape.



1.0 PROBLEM STATEMENT

1.1 Problem

Global climate change, driven largely by increased greenhouse gas (GHG)
concentrations in the atmosphere, poses a serious threat to society (IPCC 2007).
A key strategy in the fight against global warming is to reduce the amount of
carbon dioxide (CO2) emissions being released into the atmosphere. One
obvious approach to reducing CO2 concentrations in the atmosphere is to limit
emissions from stationary and mobile fossil fuel combustion sources. A less
obvious, and arguably less expensive, approach to reducing carbon emissions is
to decrease deforestation and forest degradation, both of which are activities
that release significant stores of carbon to the atmosphere. According to the
Intergovernmental Panel on Climate Change (IPCC) (2007), forest conversion
accounts for 20 percent of global annual carbon emissions. A large proportion of
the land area in the tropics is comprised of forests, and tropical forests have a
high rate of net primary production and thus carbon sequestration (Butler
2007b). As aresult, deforestation in this region has the potential to significantly

impact the growing climate change problem (Butler 2007b).

The Cofan Bermejo Reserve, located in northeastern Ecuador along the border of
Colombia (Figure 1), is a large tract of primary Amazon rainforest threatened by
deforestation. Tropical rainforests provide one of the greatest vegetative carbon
stores on the planet, sequestering approximately 200 to 400 metric tons of
carbon per hectare (Houghton 1999; DeFries et al. 2002; IPCC 2006; Butler
2007b). Unfortunately, economic and social pressures to cut, burn, and convert
land for development are driving deforestation (Bumpus and Liverman 2008).
The threats of ongoing development, the struggle against poverty in many
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Figure 1: Map of the Ecuadorian-Colombian border. The Cofén territories are shaded in dark

green. The Cofan Bermeio Reserve is circled in red.



developing tropical nations, and most importantly, concerns over climate
change, are driving the search for economic incentives to combat deforestation
and degradation.

Currently, global policies under the United Nations Kyoto Protocol clean
development mechanism (CDM) award carbon emissions credits for
afforestation and reforestation activities. However there is no mechanism that
provides economic incentive to avoid deforestation and forest degradation
activities. The United Nations Framework Convention on Climate Change
(UNFCCC) is currently exploring such policies for reducing emissions from
deforestation and degradation (REDD). In particular, the UNFCCC is working to
address the issue of additionality as well as three other methodological
concerns—leakage, non-permanence, and establishing a carbon emissions
baseline. In order to address these aspects, a REDD project must to show that a
forest would not be protected without leveraging carbon-trading resources, does
not push emissions-generating activities into other forests, and has a long-term
carbon sequestration potential. Furthermore, it is important to ensure that a
REDD project would not significantly affect the current practices of indigenous
people.

Because the REDD policies are still being debated and developed, there is high
uncertainty surrounding the instruments that will be used for implementing and
regulating an emerging carbon market. Despite these uncertainties, voluntary
partnerships are forming to leverage private funds to purchase carbon credits
from nations or groups to reduce deforestation in previously unprotected forests
(Niles 2007). Voluntary carbon market standards have developed to give these
agreements more credibility (CCBA 2008b, VCS 2008, Plan Vivo 2008).

In 1999, the Foundation for the Survival of the Cofan Nation (Fundacién para la
Sobrevivencia del Pueblo Cofan, FSC) was formed to ensure the survival of the
Cofan indigenous people and their culture. The non-profit organization works to
raise awareness and gain funding for the Cofan, while simultaneously protecting
the rainforest environment (FSC 2008). The FSC is located in Ecuador’s capital
of Quito and is committed to an integral approach to conservation that
incorporates researching and conserving biodiversity, procuring legal rights and
protection for ancestral Cofan territories, developing environmentally-sound
income alternatives, and educating their youngest generations (FSC 2008).

The Indigenous Federation of the Cofan Nation of Ecuador (Federacién Indigena
de la Nacionalidad Cofan del Ecuador, FEINCE) is the political representative of
the Ecuadorian Cofan and was developed to defend their human rights. FEINCE
is a member of the larger umbrella group, Confederation of the Indigenous
Nationalities of Ecuador (CONIAE), and is comprised of members from the
different Cofan indigenous communities. The FSC and FEINCE are interested in
entering the Cofan Bermejo Reserve into a REDD-based carbon market to



generate sustainable income to supplement the existing Park Guard Program to
protect the forest and the Cofan way-of-life.

A regulated carbon market that accepts REDD credits does not currently exist.
Given the uncertainty of how and when these markets might form, implementing
such a project in the Cofan Bermejo Reserve must be done cautiously. Due to the
lack of a regulated market, voluntary markets have formed that do currently
accept REDD credits. At least three organizations! have developed guidelines
that outline specific criteria required for REDD projects to establish credibility
for REDD-based carbon credits. Before the Cofan pursue implementation of a
REDD project for the Cofan Bermejo Reserve, we must determine whether a
REDD project would meet criteria outlined by current voluntary guidelines for
two reasons: 1) it would be difficult to find a willing voluntary market buyer
without voluntary project certification, and 2) these standards will likely
influence regulated market adoption of REDD projects, should REDD project
carbon offsets be recognized by the UNFCCC. Even if a REDD project for the
Reserve can be developed, the benefits from generating carbon emissions credits
must offset the cost of implementation.

1.2 Purpose

This project seeks to inform the FSC and FEINCE as to whether it is feasible for
the Cofan to enter the Cofan Bermejo Reserve into a REDD-based carbon market.
The goal of these organizations is to find a sustainable source of funding to
strengthen the Park Guard Program, guarantee long-term protection of the
forest in this Reserve, and allow the Cofan to continue to live sustainably within
the forest. Through the generation of carbon credits in a REDD-based carbon
market, all three of these goals may be fulfilled. However, it is first necessary to
determine whether the Cofan Bermejo Reserve would likely meet criteria
outlined in the voluntary market standards for entering a carbon market and
whether such a project would be economically viable. This study provides the
Cofan with the information necessary to decide whether or not to implement a
REDD project for the Reserve, and highlights how the Cofan can participate in
current or future carbon markets by identifying barriers to entry.

1.3 Research Question

[s it feasible and economically viable for the Cofan to develop a REDD project for
the Cofan Bermejo Reserve? In order to determine feasibility, this project must
assess or address the following issues:

a. the current status of REDD projects with regard to the UNFCCC,
b. existing voluntary REDD standards and their applicability to a Cofan
Bermejo REDD project,

1 Voluntary Carbon Standard, Climate Community and Biodiversity Alliance, and Plan Vivo



c. carbon stored within the reserve and the potential for carbon loss in
the absence of a REDD project,

d. monetary benefits from the value of carbon assets held within the
Reserve,

e. REDD project design and implementation costs, and

f. the overall feasibility of building a credible REDD project to
successfully attract carbon market funds

1.4 Project Significance

Assessing the feasibility and potential economic benefits of implementing a
REDD project within the Cofan Bermejo Reserve will:
Compliment the efforts of organizations such as the Large-scale
Biosphere-Atmosphere Experiment (LBA), the Amazon Forest Inventory
Network (RAINFOR), The Nature Conservancy (TNC), and Conservation
International (CI) in emphasizing the carbon sequestration capabilities of
South American rainforests.
Inform the Cofan about participating in carbon markets, while serving as
an example for other indigenous groups in similar rainforest areas.
Potentially help the Cofan gain a sustainable source of income to fund the
Park Guard Program and manage the Cofdn Bermejo Reserve.

2.0 BACKGROUND

2.1 Cofan People and the Cofan Bermejo Reserve

The Cofan people have lived in the Amazonian rainforests of Ecuador and
Colombia for many centuries. It was not until the 1500’s that they came in
contact with other people, most notably the Spanish. This initial contact and the
events that followed threatened their culture, land, livelihood, and health (FSC
2008).

The next major invasion did not occur until the late 1900’s with the arrival of oil
companies for oil exploration. Traditionally, the Cofan lived in small populations
surrounded by abundant natural resources. Their livelihood depended heavily
on hunting, fishing, and subsistence agriculture. With the arrival of oil
companies, such as Shell, Texaco, Gulf, and PetroEcuador, throughout the late
1900’s, their culture, land, livelihood, and health were threatened once again.
The oil exploration activities that followed did not consider the welfare of the
indigenous tribes, which resulted in cultural degradation, crime, increased rates
of cancer and illness, and even murder and rape. As a result of oil exploration,
many roads were built that subsequently allowed and resulted in further
development of the surrounding areas. Typical tribal activity slowly began to
deteriorate, local water quality was extremely degraded, and the forest they



depended on was threatened by road construction and the resulting
development and deforestation (FSC 2008).

The Cofan currently live in ten different communities scattered throughout
northeastern Ecuador and Colombia including Dureno, Duvuno, Zabalo,
Cayambe-Coca and Cofan Bermejo. Many of the Cofan, as well as the
surrounding Ecuadorian communities, rely on Cofan Bermejo for their
subsistence. According to Agreement No 016 from the Ministry of Environment,
the 55,451 hectares of natural land located in Provincia de Sucumbios, Cantén
Cascales, Parroquia Cascales, was created as the Cofan Bermejo Reserve on 30
January 2002 (MAE 2002a). This was the first instance in Ecuador where an
indigenous group received stewardship over their ancestral territories in
federally protected land by Ecuador’s Ministry of the Environment (Ministerio
del Ambiente, MAE) (FSC 2008). The Cofan people were granted stewardship
because of their demonstrated long-term sustainable use of the forest (MAE
2002a).

Although the Cofan do not actually own the land in the Cofan Bermejo Reserve,
they have been granted the rights to administration, management, and control of
the Reserve and are given the unique responsibility of guarding this area and
other ancestral territories through agreements between the MAE and FEINCE
(MAE 2002a). The FSC, in coordination with the onsite Institute for Training and
Environmental Conservation (Instituto para la Capacitacion y Conservacion
Ambiental), has built an extensive Park Guard training program, educating Cofan
Park Guards in all elements of protection, maintenance, and monitoring of their
lands. There are currently 54 professionally trained Cofan men and women
working as park guards in the Cofan territories (FSC 2008, Virgilio 2008).
However, these practices and the resources available for these programs are not
sufficient enough to prevent activities such as road construction, agriculture,
development, and oil exploration that continue to threaten the Reserve’s forests
with deforestation.

Despite these threats, the Cofan people have been able to mostly maintain their
traditional indigenous practices of living off the land. The deep conservation
ethic instilled in their practices will continue to help maintain the existence of
the Cofan Bermejo Reserve and allow them to maintain their sustainable way-of-
life that has been central to their culture for hundreds of years (Borman 1999).
Environmental groups striving to preserve the Amazonian forest ecosystem
direct much of their support to indigenous groups similar to the Cofan, whose
skills and knowledge play an integral role in preserving the forest (Selverston
1999). Consequently, their cultural practices and needs must be considered in
future conservation plans and in developing guidelines for entry into the carbon
market to ensure the Cofdn people’s continued survival in the forest.



Currently, the Cofan people have legal rights to about 405,000 hectares of
ancestral territory, including the Cofan Bermejo Reserve in the northeastern
region of Ecuador, bordering Colombia.

2.2  Geographic Scope

The specific geographic scope of the Cofan Bermejo Reserve, as shown in Figure
2, is designated in Agreement No 016 between FEINCE and the MAE for the
establishment of the Reserve (MAE 2002a). Agreement No 016 outlines the
border of the reserve complete with latitude and longitude points. In the North,
the Reserve follows the Ecuador-Colombia border and the San Miguel River. In
the South, the Reserve follows several rivers including the Bermejo River, Boca
Chico River, Chandia Na’e River, and la Quebrada Rayo. These borders, along
with the East and West borders further described in Appendix A, comprise the
Cofan Bermejo Reserve. Additionally, Agreement No 016 designates a “buffer”
surrounding the Reserve that is subject to the same requirements of the
Management Plan as the Reserve, but this buffer is not clearly defined (MAE
2002a).

For further specifics of the geographic region, refer to Appendix A.
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Figure 2: The Cofan Bermejo Reserve is located in the north of Ecuador along the Colombia-
Ecuadorian border.



2.3 World Forest Carbon Storage and the Cofan Bermejo Reserve

In addition to the social significance of the Cofan Bermejo Reserve, its
geographic location in the lush tropical Amazon provides high carbon storage
potential within its forested areas. The 55,451-hectare Reserve comprises a
small relative area of the total global forests, but in terms of per-area carbon
stores, Amazonian rainforests are among the most productive in the world. The
Amazon basin accounts for about 10 percent of the world’s carbon stored in
terrestrial ecosystems due to high rates of primary productivity (Tian et al.
1998).

In 2005 the total world forest area was estimated to be less than 4 billion
hectares, or 30 percent of total land area (FAO 2006). The Food and Agriculture
Organization of the United Nations (FAO) estimates that the world’s forests can
store 283 gigatons of carbon (1 GtC = 1 billion metric tons of carbon) in its
biomass (2006). Even more impressively, including the top 30 centimeters of
soil, 638 GtC can be stored in all the forest ecosystems of the world (FAO 2006).
Global net primary production on land sequesters an estimated total of 60 GtC
per year (Schlesinger 1997).

Photosynthesis is the primary driver of the carbon stored within these forested
ecosystems. Through the photosynthetic process, plant matter uptakes CO2 and
converts it, in the presence of other nutrients, into biomass, thus sequestering
carbon from the atmosphere (Schlesinger 1997). This process can be further
explained by considering the processes of net primary production (NPP) and net
ecosystem production (NEP) that occur within a vegetated landscape. NPP is the
difference between the gross primary production (GPP) (total photosynthesis)
and the total plant respiration (NPP = GPP - plant respiration). NEP measures
carbon accumulation and accounts for changes in ecosystem carbon storage by
accounting for the difference between NPP and the respiration from the
decomposing leaf litter and soil carbon pools (heterotrophic respiration) (NEP =
NPP -heterotrophic respiration). Few attempts have been made to estimate net
ecosystem productivity (NEP), since this requires estimation of soil respiration
and litter decomposition in addition to NPP, none of which can be directly
measured effectively (Kergoat et al. 2005). Within a forest, NEP is primarily
dependent on the forest perturbations, like fires and clear-cuts, and on the
resulting stand age and stand history (Kergoat et al. 2005).

Deforestation and degradation of forested land leads to the release of carbon to
atmosphere through the burning and decomposition of biomass. The scale of
this forest loss presents a tremendous problem: deforestation and degradation
contribute to approximately 18 to 20 percent of the annual carbon emissions
entering the atmosphere (IPCC 2007; CAIT 2009). From 1990 to 2005, the
global deforestation rate was estimated at 13 million hectares per year (FAO
2006). Between 2000 and 2005, deforestation in South America was the highest
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worldwide at 4.3 million hectares per year (equivalent to the loss of 23 Cofan
Bermejo Reserves per year) (FAO 2006). Recent studies have suggested that
future deforestation within the Amazon could have significant impacts on the
climate (Butler 2007b). The remaining intact tropical forests have been shown
to store more carbon than previously thought and also have other substantial
climate regulation attributes (i.e. protection from storms, erosion, extreme
temperatures, and desiccation) both locally and globally. Researchers estimate
that the Amazon stores approximately 86 GtC within the landscape (by
comparison, approximately 7.9 billion metric tons of carbon dioxide (CO2) were
emitted globally in 2005) and has the ability to store approximately 11 years
worth of recent CO2 emissions within the entire Amazon Basin alone, illustrating
the importance of preservation of this area under REDD carbon project
standards or other rigorous conservation measures (Butler 2007b).

Between 2000 and 2005, Ecuador had the highest rate of deforestation within
the entire South American continent at 1.7 percent per year (FAO 2006). In
comparison, Brazil had a deforestation rate of 0.6 percent over the same time
period (FAO 2006).2 The province of Sucumbios, which includes the Cofan
Bermejo Reserve, is among the three provinces in Ecuador with the highest
proportion of deforested land (Mena et al. 2006). Between 1973 and 1996,
approximately 22 percent of the overall forest cover was lost from within the
state of Sucumbios (Vifia et al. 2004).

In addition to carbon storage potential, forests are sources of timber, help
regulate local and regional rainfall, are crucial sources of food, medicine, clean
drinking water and offer recreational, aesthetic and spiritual benefits.
Unfortunately, communities and governments of developing countries have little
incentive to protect standing forests and prevent deforestation because the
potential economic gain from deforestation and land-use change activities is
perceived as higher than the benefits gained from forest conservation (Bumpus
and Liverman 2008).

2.4 Deforestation and Degradation Activities Threatening the
Reserve

Deforestation drivers in Ecuador include colonization and agricultural expansion
facilitated by road construction, government infrastructure projects, oil, mining,
mono-cultivation plantations, timber extraction, weak land tenure, and poverty,
with the first four being the most significant (Mena et al. 2006). Additionally,
while the presence of indigenous inhabitants has been shown to have an
inhibitory effect on deforestation, the Nepstad el al. (2006) study found that

2 Of note is the significant difference in size between Ecuador and Brazil. Whereas Ecuador may
have an overall higher rate of deforestation, Brazil has significantly more deforestation in terms
of area deforested.
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indigenous lands that were either located near urban areas, like the Cofan
Bermejo Reserve, or contained roads, similar to those likely to be built for oil
exploration, experienced the highest rate of deforestation amongst indigenous
lands. A recent global study by DeFries et al. (2005) found that approximately
25 percent of the protected areas in their study experienced deforestation.
Additionally, they found that within Latin America, the mean forest area
decreased from 88 to 86.9 percent over the same time period. Likewise, a recent
report issued by the United Nations Environment Programme World
Conservation Monitoring Centre (UNEP-WCMC) (2008) showed that although
protected areas appear to have been effective in reducing deforestation in the
humid tropics between 2000 and 2005, deforestation rates within protected
areas of the Neotropics were still around 0.8 percent (compared to 1.9 percent
outside the protected areas). It was estimated that over 1.7 million hectares of
forest were cleared in tropical protected areas during this time period (UNEP-
WCMC 2008). The protected area designation and the presence of the
indigenous Cofan people within the Cofan Bermejo Reserve may deter some
deforestation. However, the above studies show that protected areas and
indigenous lands, such as the Cofan Bermejo Reserve, still face deforestation
threats and are being actively deforested.

Within Ecuador, mining has the potential to become a major threat in the near
future. While mining is currently not common or frequent enough to cause
wide-scale deforestation within the Cofdn Bermejo Reserve, the Ecuadorian
government has revised its mining laws to stimulate the mining sector within
the country (Anderson 2004). These laws, in addition to higher prices for
minerals worldwide, led to a significantly increased amount of exploration
projects within Ecuador in 2005 and early 2006. More recently, Ecuadorian
President Correa introduced new mining laws that increase state control over
mining and allows mining to take place within protected areas (Denvir 2009).
Therefore, a large discovery of mineral deposits near the Cofan Bermejo Reserve
could increase interest in the area from large commercial mining companies and
lead to deforestation within the Reserve (Pitman at al. 2002).

In addition to the threat from mining activities, the Cofdn Bermejo Reserve is
vulnerable to deforestation as a result of government infrastructure projects
such as the Interoceanic Highway. This highway, completed in August 2000,
connects the Andean Ecuador and lowland Amazonia and has allowed colonists
to illegally clear forests for cattle ranching, crop land, and small scale timber
harvesting. Additionally, the development of roads has allowed logging
companies to enter the surrounding area and harvest high-value hardwoods in
the adjacent forests (Pitman et al. 2002).

There are oil concessions within and immediately surrounding the Cofan
Bermejo Reserve. Development of infrastructure for oil extraction still continues
outside the borders of the Cofan Bermejo Reserve and concessions within the
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Reserve pose a direct threat to the integrity of the area. In 1999 Tecpetrol, an
Argentinean oil company, was granted rights to the Bermejo area for exploration
and production (Tecpetrol 2007). This included a concession to explore and
develop petroleum resources within the Cofan Bermejo Reserve (Pitman et al.
2002). With the addition of the Oleoducto de Crudos Pesados oil pipeline in
2003, which mostly parallels the route of the older Sistema de Oleoductos Trans
Ecuador pipeline, the Ecuadorian Government doubled its pipeline capacity.
This provided Ecuador with the capacity to expand oil exploration within the
Reserve (Anderson 2004). In 2008, approximately 40 percent of Ecuador’s
National Budget was funded through oil exploration and production (Lee 2009).
As such, the government has a high incentive to find more sources of oil in
Ecuador. The Oriente Region of Ecuador, which includes the Cofan Bermejo
Reserve, provides a large portion of the nation’s oil wealth. During the 1960s,
when a large oil field was discovered in the Ecuadorian Amazon Rainforest,
significant portions of forest, including Cofan ancestral lands, were cleared to
make way for roads, pipelines, and oil facilities (Jochnick 1994). Aslong as our
society depends on oil for energy, pressure for oil exploration in the Cofan
Bermejo Reserve area can only be expected to increase.

The Cofan Bermejo Reserve’s designation as a reserve does not exempt its lands
from development. Indeed, the Ecuadorian government has already drilled in
several of its national parks, including the Sumaco National Park, the Cuyabeno
Wildlife Reserve, and the Limoncocha Biological Reserve. As recently as January
2009, the Mining and Oil Minster of Ecuador announced that it would soon begin
accepting tenders to drill within the Ishpingo-Tambococha-Tiputini oil field
located within the Yasuni National Park. This move comes in spite of Yasuni
National Park’s designation as one of the countries largest natural reserves, its
function as one of the most biologically diverse forests on the planet, and its role
as home to numerous indigenous people (Dow Jones Newswires 2009).

Oil exploration is occurring at significant levels throughout the country and does
contribute to deforestation; however, the most significant threat to the Cofan
Bermejo Reserve is the colonization that follows oil exploration. This is because
the construction of roads for oil exploration facilitates colonization (Messina et
al. 2006, Vifia et al. 2004). This is illustrated in the region immediately outside
the Cofan Bermejo Reserve, where a study by Vifia et al. (2004) study found that
22 percent of the forest cover in the Sucumbios study region was lost from 1973
to 1996, with 90 percent of the deforestation occurring within 5 km of the road
(92.6 percent from 1973 to 1985 and 87.9 percent from 1985 to 1996). Due to
the development of these roads, the Sucumbios Province had the highest rate of
population increase in the country (6.7 percent) during the height of the oil
production (1974 to 1990) (Vifa et al. 2004). Additionally, a study by Nepstad
et al. (2006) noted that in cases of high deforestation rates within indigenous
lands, resource exploitation and invasions from non-indigenous populations
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were often the cause. As can be seen in Figure 3, urban expansion is
approaching the Cofan Bermejo Reserve. If a more robust Park Guard Program
is not established, the development of roads outside the Cofdn Bermejo Reserve
is likely to facilitate the intrusion of colonists through urban expansion into the
Reserve. In addition, the development of roads within the Reserve for oil
extraction would further ease the illegal intrusion of colonists and subsequent
deforestation within the Cofan Bermejo Reserve.

ﬁ-g -winmge Mo "% _‘&_ > N g L s -
Figure 3: Urban expansion can be seen approaching the Cofan Bermejo Reserve in a fishbone
pattern associated with deforestation along roads in this Google Earth Image (2009).

In general, when colonists settle in a tropical forest area the land is initially
cleared for subsistence farming, followed by cash crops, and ultimately ends up
being used as pastureland. The conversion to pastureland requires more land
and therefore results in further deforestation (Messina et al. 2006). Within the
Sucumbios region, which again includes the Cofan Bermejo Reserve, the Vifia et
al. (2004) study concluded that over a 23 year period (1973 - 1996) government
sponsored construction of thousands of kilometers of roads for the oil industry
led a high influx of colonists who then settled along these roads. As a result, the
area experienced a five-fold increase in population between 1950 and 1982, and
by the mid-1970s half the region’s population consisted of migrants (Country-
data 1989). This influx of population resulted in widespread deforestation along
the Ecuadorian-Colombia border. Therefore, development of roads within or
near the Cofan Bermejo Reserve is likely to facilitate colonist movement into the
region. Thus, without the implementation of a REDD project within the Reserve,
deforestation due to colonization is likely to occur.
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Therefore, based on historic events, government priorities, and economic
drivers, there is high likelihood that deforestation will occur within the Reserve
in the future. Thus, it is necessary to find a means to prevent future
deforestation activity within the Reserve.

2.5 International Political Climate

Because tropical deforestation contributes to approximately 18 to 20 percent of
GHG emissions, and existing systems do not sufficiently protect forested areas in
developing nations, the international community has been called on to consider
REDD as a mechanism for achieving global emissions reduction targets (COP 11
2005; IPCC 2007; CAIT 2009).

2.5.1 United Nations Framework Convention on Climate Change

The United Nations Framework Convention on Climate Change (UNFCCC) is an
international treaty, which was adopted in 1992 and implemented in 1994, that
considers various courses of action to reduce global warming and strategies to
cope with increasing global temperatures (UNFCCC 2008a). The Convention sets
a framework for intergovernmental efforts to undertake the challenges posed by
climate change, including but not limited to, gathering and sharing information
on GHG emissions and developing strategies for addressing and adapting to
climate change (UNFCCC 2008a). In particular, the Convention encourages
countries to stabilize GHG emissions (UNFCCC 2008a). Today, there are 192
parties to the UNFCCC (Akanle et al. 2008).

In 1997, the delegates to the third Conference of Parties (COP) convened in
Kyoto, Japan and agreed to a protocol to the UNFCCC, which was adopted shortly
thereafter. The Kyoto Protocol set binding targets for industrialized countries
and countries in transition aimed at stabilizing GHG emissions (UNFCCC 2008a).
The Kyoto signatories agreed to reduce emissions of six GHGs on average of 5.2
percent below a 1990 baseline by 2012, the end of the first commitment period
which began in 2008. The Kyoto Protocol entered into force in 2005 and today
has 180 signatory parties (Akanle et al. 2008).

The Protocol acknowledges that developed countries are primarily responsible
for the current levels of GHG emissions in the atmosphere and subsequently, in
accordance with the principle of “common but differentiated responsibilities”,
places a larger burden on developed countries to reduce emissions (Bumpus and
Liverman 2008, UNFCCC 2008a). It was recognized that emissions reductions
for developed countries would be more expensive than emissions reductions for
developing countries (Bumpus and Liverman 2008). Furthermore, developing
countries would face economic difficulties because of the high marginal costs of
reducing emissions. Because of these difficulties, the Kyoto Protocol developed
flexible trading mechanisms for treaty signatories to meet carbon emission
reduction targets (i.e. emissions trading, joint implementation, and the clean
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development mechanism) (UNFCCC 1998, Hepburn 2007). The clean
development mechanism (CDM) was established in 1997 with the purpose of
achieving sustainable development in developing countries and economically
viable emissions reductions in developed countries (Ellis et al. 2007, Olsen
2007). The CDM allows emission reduction projects in developing countries to
earn emission reduction credits, which can be traded or sold, so that
industrialized countries can meet a portion of their emission reduction targets
(UNFCCC 2008).

2.5.2 Emerging Carbon Markets

Ideally, market-based mechanisms such as the CDM would minimize the
economic sacrifice associated with reducing GHG emissions and maximize net
GHG emission reductions. As currently structured, carbon transactions can be
grouped into two main categories: allowance-based transactions and project-
based transactions.

Allowance-Based Transactions: Allowance-based transactions are based on cap-
and-trade systems in which a GHG emitter either purchases or is allocated
emission allowances. An emitting party can do one of two things with their
allowance: they can emit the authorized levels of GHG or they can sell unused
allowances to another party in need of additional emission allowance. This
design allows mandated participants to meet compliance requirements for the
lowest cost (Capoor and Ambrosis 2008). Three primary allowance-based
transaction markets currently exist:

1) The European Emissions Trading Scheme (EU ETS) was launched as the
primary mechanism to facilitate compliance with European Kyoto
commitments (the EU-153 committed to average emission levels of 8
percent below the Kyoto baseline for the first commitment period of
2008-2012%) (Europa 2007). This market covers over 11,500 energy
intensive installations® across the EU, which represent close to half of
Europe’s CO2 emissions (Europa 2005). The EU ETS is by far the largest
allowance-based carbon market (Hepburn 2007). In 2007, during the
trial market period, nearly $50.1 billion United States Dollars (USD) in
credits were exchanged on the EU ETS, up from $25 billion USD in 2006
and $8 billion USD in 2005 (Capoor and Ambrosis 2008).

2) The New South Wales, Australia, allowance-based scheme is not currently
structured to meet Kyoto Protocol requirements, but its design and
purpose parallels the EU ETS. The system allows power suppliers to

3 Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the
Netherlands, Portugal, Spain, Sweden and the United Kingdom

4 The baseline emissions year is 1990 for most countries and gases

5 These installations include combustion plants, oil refineries, coke ovens, iron and steel plants,
and factories making cement, glass, lime, brick, ceramics, pulp, and paper.
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reach a mandatory cap; but does not allow credit for offset projects
outside of Australia (Hepburn 2007). This scheme traded $225 million
USD in 2007, or less than 0.5 percent of the EU ETS (Capoor and Ambrosis
2008).

3) The Regional Greenhouse Gas Initiative (RGGI) is the first mandatory,
market based effort in the United States to reduce GHG emissions. Ten
Northeastern and Mid-Atlantic® states have committed to cap and then
reduce COz emissions from the power sector by 10 percent by 2018. So
far, two quarterly CO2 emission auctions have been held (on September
25 and December 17, 2008), leading to the exchange of $164 million USD
(RGGI 2009).

Although the New South Wales scheme does not currently allow credit from out-
of-country projects, EU ETS does by virtue of the “Linking Directive”
(2004/101/EC), which came into force November 13, 2004. This directive
allows for the use of credits from project-based transactions, and opens the door
for outside projects to benefit from EU carbon trading (Hepburn 2007).
Similarly, RGGI allows regulated parties to reach emissions reductions targets
using mandatory programs outside the United States (e.g. the CDM) (RGGI
2009). Some member nations of the Kyoto Protocol are interested in allowance-
based transactions for their entire country; such instances are referred to as
national-based programs.

Project-Based Transactions: Project-based transactions allow a buyer to
purchase emission credits from outside of the allowance transaction market.
These credits must come from a certified project that can demonstrate GHG
emission reductions that are additional to the status quo. The Kyoto Protocol
established two project-based transaction mechanisms: the CDM, and joint
implementation (JI). JI allows for transactions to occur between Annex I
countries and economies in transition (i.e. Russia, Ukraine, and Bulgaria)
(Capoor and Ambrosis 2007).

In addition to the Kyoto Protocol based EU ETS and the non-Kyoto-based New
South Wales and RGGI markets, voluntary carbon trading markets have evolved.
In 2007, the Chicago Climate Exchange (CCX), a voluntary market that facilitates
the trade of legally binding emissions reductions and offsets for six GHGs, traded
$72 million USD of carbon credits (Capoor and Ambrosis 2008). In addition to
these markets, thriving consumer-led markets for voluntary offsets by
individuals and corporations have captured continually increasing interest. By
all accounts, carbon markets are expanding rapidly: the market grew from $14.1
billion USD in 2005 to a $33.3 billion USD market in 2006 and a $64 billion USD

6 Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New
York, Rhode Island, and Vermont.
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market in 2007 (Hepburn 2007, Capoor and Ambrosis 2007 and 2008, Ebeling et
al. 2008).

Currently, REDD-based carbon credit can only be traded in voluntary carbon
markets, or through voluntary buyer and seller agreements (i.e. a voluntary
agreement does not necessarily need to be facilitated through the CCX or similar
market). Within in the context of the Kyoto Protocol, should the UNFCCC
recognize REDD as a legitimate climate change mitigation strategy, REDD
projects would most likely be included as CDM projects.

2.5.3 REDD to address Climate Change

Originally, the Kyoto Protocol encouraged emissions trading for afforestation
and reforestation activities and explicitly excluded a system to assign carbon
credits for avoiding or reducing deforestation (UNFCCC 1998). Opponents of
avoided deforestation credits feared that wealthy nations would use the
mechanism to gain profit from continuing to operate business-as-usual, and
consequently the policies would create perverse incentives to displace
deforestation to another location (also known as leakage). In addition,
opponents feared that avoided deforestation credits would minimize the
sovereign rights of developing tropical countries (Laurance 2007).

Since the original signing of the Protocol, however, the concept of applying the
economic power of carbon trading to reducing deforestation has garnered
increased support (Olsen 2007). The same Parties who originally opposed the
strategy have since recognized the importance of addressing the tropical
deforestation problem (Laurance 2007).

At the thirteenth session of the Conference of Parties (COP-13) held in Bali,
Indonesia in December 2007, Parties acknowledged that the contribution of
emissions from deforestation and forest degradation activities to global
anthropogenic GHG emissions is considerable (UNFCCC 2008a). Since a
significant portion of carbon enters the atmosphere as a direct result of
deforestation, a global carbon emissions cap-and-trade market has been
proposed to provide economic incentives to reduce deforestation (Bumpus and
Liverman 2008). The COP has requested further research into developing a
robust policy for reducing emissions from deforestation and forest degradation
(REDD) and potentially establishing a global carbon-trading scheme.
Specifically, decision 2 from the COP-13 (decision 2/CP.13) invites Parties to the
Kyoto Protocol to strengthen and support voluntary efforts to reduce emissions
from deforestation and degradation, and encourages Parties to address the
technical needs of developing countries to track and reduce emissions from
deforestation (UNFCCC 2008b).

In an effort to continue discussion on REDD and in anticipation of the approach
of the fourteenth session of the Conference of Parties (COP-14), UN Secretary-
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General Ban Ki-moon along with leaders from Indonesia, Poland and Denmark
convened meetings with leaders from the US, China, Japan and the European
Union in the months preceding the COP-14 meeting. Secretary-General Ban
hoped to bridge the mistrust between developing and developed countries in
order to make significant strides toward a post-Kyoto agreement in Poznan.
Furthermore, on September 24, 2008, Secretary-General Ban and Prime Minister
of Norway Jens Stoltenberg announced a plan to pioneer a new initiative called
the UN-REDD Programme. The program, financed by the country of Norway, is
implemented by the Food and Agriculture Organization (FAO), the UN
Development Programme (UNDP), and the UN Environment Programme
(UNEP). The UN-REDD Programme will support developing countries (such as
Bolivia, Democratic Republic of Congo, Indonesia, Panama, Papua New Guinea,
Paraguay, Tanzania, Viet Nam, and Zambia) as part of an international move to
elevate the visibility of REDD and include REDD in new and more comprehensive
UN climate change arrangements post-2012.

The UN-REDD Programme lays the framework for negotiations for the second
commitment period under the Kyoto Protocol and opens the door for early
action (UN-REDD Program Fund 2008). The immediate goal of the UN-REDD
Programme is to assess whether a REDD-based finance program can create
incentives to ensure emissions reductions while maintaining other forest-based
ecosystem services (UN-REDD Program Fund 2008). The Programme will help
developing countries and the international community gain experience with
various REDD risk management and payment structures, aid developing
countries in devising national REDD strategies, and help facilitate development
of REDD-centric technical and scientific resources. These efforts will focus on
contributing to the final UNFCCC negotiations on a post-2012 framework (FAO,
UNDP, UNEP 2007).

Parties will convene in December 2009 in Copenhagen, Denmark for the COP-15
to reach a consensus on a post-2012 framework agreement. In order to gain as
much information and insight as possible prior to these negotiations, the UN-
REDD Programme is working closely with the following programs (FAO, UNDP,
UNEP 2007):

The World Bank Forest Carbon Partnership Facility (FCPF): The World
Bank launched the FCPF at the Bali COP-13 Climate Meeting to assist
developing countries in their efforts to engage in current and future
REDD-based funding opportunities. Nine industrialized countries and
The Nature Conservancy7 have pledged a total of $155 million USD to

7 Germany ($59 million USD), the United Kingdom ($30 million USD), the Netherlands ($22
million USD), Australia and Japan ($10 million USD each), France and Switzerland ($7 million
USD each), and Denmark and Finland ($5million USD each). The Nature Conservancy pledged $5
million USD.

19



kick-start the 10-year initiative, which will help countries monitor their
forests and sell emission reductions to a designated Carbon Fund (World
Bank 2007). This parallels the Bank’s $92 million USD BioCarbon Fund,
which can consider purchasing carbon credits from a variety of land use
and forestry projects, including REDD projects (Carbon Finance Unit
2008).

Global Environment Facility (GEF) Tropical Forest Account: The GEF is
the world’s largest environmental funding body. It announced plans to
launch the Tropical Forest Account Initiative at the Bali COP-13 meeting.
Through this initiative, GEF would fund projects to stop deforestation in

seventeen countries of the Amazon, Congo Basin, New Guinea and Borneo
(GEF 2008).

Australia International Forest Carbon Fund (IFCI): The IFCI aims to
demonstrate that REDD can be an effective and equitable way to combat
climate change, with a special focus on developing practical
demonstration activities in Indonesia and Papua New Guinea (Australian
Government Department of Climate Change 2008).

Although the above funding and exploratory efforts highlight significant
international interest in REDD, it remains to be seen whether REDD-projects will
gain the political backing as an UN-recognized emission reduction tool. As
mentioned above, the Kyoto Protocol currently excludes REDD projects from
inclusion under the CDM. No official UNFCCC REDD-based certified emission
reduction credits (CERs) are issued during the first commitment period (2008-
2012) (CRN 2008). The lack of UNFCCC sanctioned REDD carbon credit trading
may exclude Protocol Parties from meeting reduction commitments using REDD-
based carbon credits, but it does not preclude the use of REDD credits on the
voluntary market.

2.5.4 REDD to Address Deforestation

In addition to providing a mechanism for addressing climate change and GHG
emissions, REDD is a tool to address deforestation. Without a monetary value on
intact forests, individuals, governments, and industries are motivated to extract
forest resources in order to generate an income or to sustain their livelihood.
Extractive activities, such as drilling for oil, mining for minerals, harvesting
timber or fuel wood, and developing agriculture, directly or indirectly result in
deforestation. The REDD mechanism attempts to reverse the incentive
structure. With a REDD mechanism, forest stewards are incentivized to protect
the carbon stores within a standing forest. This is a means to generate an
alternative livelihood for individuals, thereby addressing a driver of
deforestation and ultimately protecting intact forests.
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2.5.5 Voluntary REDD Standards

In the absence of a UNFCCC sanctioned REDD finance mechanism, growing
interest and support in using REDD as a climate change mitigation strategy has
led to voluntary REDD agreements backed by certification standards developed
by non-governmental organizations. Three sets of voluntary standards
incorporate the ability to certify and/or bolster REDD-based carbon credits for
voluntary markets: the Climate, Community, and Biodiversity Standard (CCB),
the Voluntary Carbon Standard (VCS), and the Plan Vivo System and Standards
(Merger 2008). Due to the voluntary nature of the REDD market, none of these
standards are required for a REDD project. In fact, a REDD-based bilateral
agreement between a forest steward and carbon investor can be made on the
voluntary carbon market without any of these standards. However, without the
backing of at least one set of standards, such an agreement is unlikely. Use of
these standards builds credibility into a REDD-based project argument, which
provides investors with some level of certainty that the project will provide
long-term, additional carbon benefits. This certainty warrants higher carbon
prices.

In order to command the greatest benefit from a project (i.e. the highest possible
carbon price, at the lowest investment level, with the most co-benefits), a project
proponent must build the most credible case possible given the size of the
project and level of initial investment. In the context of REDD, two practical
standard levels exist. Plan Vivo offers the most accessible set of standards: the
system is designed to provide poor, rural communities with access to the carbon
market by delaying third-party verification of certified projects until the project
has generated enough experience and money to support verification (Plan Vivo
Standards 2008, Merger 2008). Larger projects stand to attract price premiums
by utilizing both the CCB and VCS, which require up front third-party verification
(Merger 2008). While the required independent verification required under
both CCB and VCS increases immediate project credibility, the associated costs
can be prohibitive for smaller projects (Merger 2008).

The Cofan Bermejo Reserve could utilize the Plan Vivo System and Standards,
VCS, CCB or the combination of CCB and VCS. The following sections introduce
the three voluntary standards, highlight relevant CDM related guidance, and
explain how these standards and guidance will be employed within the context
of the feasibility analysis for this project. The voluntary standards are presented
in order of general recognition by carbon project developers.8 Should the Cofan

8 In effort to inform carbon project developers, carbon offset purchasers and other carbon
market participants about the selection and use of these standards, Carbon Positive (2008)
published “Forest Carbon Standards 2008, A comparison of the leading standards in the voluntary
carbon market and the state of climate forestation projects”. The report examines these three
standards, along with the CarbonFix Standard (which does not apply to REDD projects).
Seventy-one carbon project developers were surveyed in July 2008. Of the 71 participants, 82
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decide to pursue a REDD-based project, any of these standards could be used to
build a credible project.

Climate, Community, and Biodiversity Standard (CCB)

CCB standards focus on identifying land-based projects that deliver credible GHG
reductions and net positive benefits to local communities and biodiversity. The
goal is to catalyze “a robust carbon market for multiple-benefit forest carbon
projects” (CCBA 2008b). Applicable projects either focus on or include elements
of REDD, such as reforestation, afforestation, revegetation, forest restoration,
agroforestry, and sustainable agriculture (CCBA 2008b). These standards are
put forth by the Climate, Community, and Biodiversity Alliance (CCBA), whose
members include both non-governmental organizations, such as The Nature
Conservancy, Conservation International, and the Rainforest Alliance and
corporations including BP, SC Johnson, and Intel (Gunther 2008, CCBA 2008b).
The CCB standards incorporate solicited public comments and have been field
tested and verified in various countries. The first edition of the standards, which
was released in May 2005, incorporated the outside perspective of three well-
respected advising institutions.? CCBA launched the second edition of the CCB
standards on December 6, 2008 at Forest Day 2 of the COP-14 meeting in
Poznan, Poland. The revisions implemented in the second edition spawn from
an inclusive and participatory process that solicited comments from a diverse
range of interested parties (CCBA 2008b).

As of December 2008, sixteen projects had received or were in the process of
receiving, CCB validation. Around 43 percent of these projects involve REDD
components (CCBA 2008a). To date, two specifically REDD-based projects have
attained CCB approval:

The Juma Sustainable Development Reserve Project (Juma Project):
Reducing Greenhouse Gas Emissions from Deforestation in the State of
Amazonas, Brazil, was approved with a gold rating on September 30,
2008 (CCBA 2008a). This project also seeks VCS validation, which will
lead to the creation of tradable Voluntary Carbon Units (Schroder and
Medina 2008, Viana and Ribenboim 2008). To drive the project, the
Amazonas Sustainable Foundation (Fundacao Amazonas Sustentavel)
partnered with the State Secretariat for the Environment and Sustainable
Development of Amazonas with technical assistance from the Institute for
Conservation and Sustainable Development of Amazonas. Marriott

percent knew about the CCB Standard (66 percent had read the Standard), 75 percent knew the

VCS (61 percent had read it), and 61 percent recognized Plan Vivo (read by 38 percent) (Merger
2008).

9 Advising Institutions: World Agroforestry Centre, Centro Agronémico Tropical de Investigation
y Ensefianza and Center for International Forestry Research.
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International is providing funding for rights to the carbon credits (Viana
and Ribenboim 2008).

Reducing Carbon Emissions from Deforestation in the Ulu Masen
Ecosystem, Aceh, Indonesia (Aceh Project) received a CCB silver rating on
February 6, 2008 (CCBA 2008a). This project sought to have
independently verified Voluntary Emission Reductions (VERs) by mid
2008 (Carbon Conservation 2008). Carbon Conservation partnered with
the Province of Aceh and Fauna & Flora International to push the project.
Merrill Lynch invested $9 million USD in the project in return for carbon
credits it will be able to sell on the carbon market (Gunther 2008).

CCB validation and verification costs are expected to range between $5,000 and
$40,000 USD depending on the size and complexity of the project, and whether
or not the auditor simultaneously validates the project under a carbon
accounting standard, such as the VCS (Merger 2008). Projects that gain CCB
certification can expect to retrieve “premium prices” over other forestry
projects, as CCB Standards ensure “premium quality” of carbon credits (Merger
2008).

Voluntary Carbon Standard (VCS)

Voluntary Carbon Units (VCUs), which are certified and created using the VCS,
represent approximately one-third of the voluntary carbon market, making it the
most widely used carbon offset standard (VCS APX Registry 2008; Hamilton et.
al. 2008). As of December 2008, the VCS had not made its project registry
available, but at the very least, one REDD project, the Juma Project listed above,
is currently seeking VCS validation. This validation will lead to the creation of
VCUs, which can be traded on the voluntary carbon market.

The Climate Group, the International Emissions Trading Association and the
World Economic Forum initiated the VCS in late 2005. Since that time, three
versions of the standards have been released; the most recent of which is VCS
2007.1, which was released on November 18, 2008. In addition to the
overarching VCS 2007.1 standards, the VCS has produced three land use specific
guidelines, which are of particular interest to the REDD projects. The latest
versions of these documents were released on November 18, 2008:

Tool for Agriculture, Forestry and Other Land Use (AFOLU)
Methodological Issues

Tool for AFOLU Risk Analysis and Buffer Determination
Guidance for AFLOU Projects

As of February 2009, no forestry projects had been validated and verified under
the VCS, but per-audit verification costs are not expected to vary much from the
other standards. It should be highlighted, however, that the VCS requires two
independent audits before Voluntary Carbon Units (VCUs) can be issued (VCS
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Projects 2009, Merger 2008). As such, a project proponent can expect validation
and verification costs of $30,000 to $60,000 USD (Merger 2008). The VCS
anticipates a price range of $12 to $18 USD per metric ton of COz in 2009, and
charges $0.04 for every metric ton CO; certificate generated (Merger 2008).

CCB and VCS Together

From the REDD voluntary market perspective, the projects most likely to gain
funding are those that build the strongest case for additionality, reliability, and
permanence. Both the VCS and CCB were created to provide a sense of
regulation and instill investor confidence in an otherwise voluntary market. As
alluded to above, the CCB and VCS approach land use issues from different
angles: CCB standards are designed to ensure multiple project benefits and the
VCS focuses on creating certified carbon units. Within the context of REDD
projects, the two standards are strongest when used in tandem (Merger 2008).

Both the VCS and CCB standards point out that the weakness inherent to the
respective standard is filled by the strength of the other. For instance, the CCB
standards rely on a carbon accounting standard (i.e. VCS and/or CDM based, if
available) to generate quantified emissions reductions certificates, while the VCS
stresses the importance of reaching beyond climate change mitigation by
generating social and environmental benefits (CCBA 2008b, VCS AFOLU 2008).
Specifically, the CCB standards state that the standards “can be combined very
effectively with a carbon accounting standard such as...the Clean Development
Mechanism (CDM) or the Voluntary Carbon Standard (VCS)”. REDD projects are
not currently recognized by the CDM, leaving the VCS as the recommended
REDD project carbon standard. In similar light, the VCS requires all AFOLU
projects to identify and take steps to mitigate potential negative environmental
and/or socioeconomic impacts prior to generating VCUs. The VCS suggests that
independent CCB validation can be used to demonstrate project quality across
multiple dimensions (VCS AFOLU 2008).

Plan Vivo System and Standards

The Plan Vivo System and Standards includes aspects of both the CCB and VCS.

It was developed in 1994 to enable communities in developing countries to
access payments for ecosystem services. Under Plan Vivo, an individual farmer
or community designs a ‘living plan’ for long-term land management that
includes carbon sequestration or conservation activities. The plan is developed
with training and guidance from local technicians; special interest is placed on
transferring knowledge and learning to the community. Once a Plan Vivo Project
is approved, expected carbon benefits are calculated to create verifiable
emission reductions sold in the form of Plan Vivo Certificates (Plan Vivo 2008).

A Plan Vivo Certificate represents the long-term sequestration of one metric ton
of COg, plus the additional ecosystem and livelihood benefits quoted below:
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“Biodiversity conservation through expansion and strengthening of
protected areas and native species;

Poverty reduction and sustainable livelihoods through sustainable
agriculture and micro-enterprises;

Restoration of degraded and degrading ecosystems;

Adaptation of natural and managed ecosystems to climate change
(watershed protection, soil stabilization, regulation of regional micro-
climates);

Increased resilience to climate change and decreased dependence on aid
through capacity building, knowledge and skills transfer and community
development.” (Plan Vivo 2008)

Eligible lands include small-holder owned or leased farmland, community
owned land, and state lands where communities have forest use-rights. Much
like the CCB, projects are required to promote sustainable land-use practices
that benefit the local rural communities through agroforestry, afforestation,
restoration, reforestation, or avoided deforestation activities (Plan Vivo 2008).
Furthermore, Plan Vivo encourages project coordination by a non-governmental
community-based organization with strong links to local groups and, ideally,
experience working with target communities (Plan Vivo 2008).

As of December 2008, no REDD or avoided deforestation projects had been
implemented under Plan Vivo (Merger 2008). However, as highlighted above,
the capacity exists. Plan Vivo differs from CCB and VCS in that project validation
and verification are two separate processes. Expert reviewers conduct initial
validation at the beginning of the project, and issue the relevant Plan Vivo
Certificates (Plan Vivo 2008). This initial verification can cost between $5,000
and $12,000 USD (Merger 2008). Third party verification is delayed until the
community can gain the greatest benefit: the $15,000 to $30,000 USD process
takes place after the project has built up sufficient information (through
experience) and money (through carbon finance) to both fund and learn from
the verification (Plan Vivo 2008, Merger 2008). Plan Vivo expects to sell Plan
Vivo Certificates (equivalent to one metric ton of CO2) for $8 to $30 USD in 2009,
and charges $0.30 USD for every certificate sold (Merger 2008).

Developing Project Methodologies Using Existing Standards

Within the UNFCCC Land Use, Land-Use Change and Forestry (LULUCF) policy
context, the Kyoto Protocol only authorizes afforestation and reforestation
activities for use in emissions mitigation (Capoor and Ambrosis 2006). Some
parallels, such as carbon accounting, local stewardship, and sustainable forestry
practices, can be drawn between afforestation, reforestation projects, and REDD
projects. Two documents produced by the IPCC, listed below, have been
published to guide these LULUCF projects and provide necessary methodological
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foundation for estimating land based GHG emissions. This project utilizes the
logic behind the methods within the following documents to help estimate
emissions from the Cofan Bermejo Reserve for scenarios with and without a
REDD project:

The IPCC 2006 Guidelines for National GHG Inventories for Agriculture
Forestry and Other Land Use provides details on how to account for
emissions from managed lands

The IPCC 2003 Good Practice Guidance on LULUCF provides methods and
guidance for estimating, measuring, monitoring, and reporting on carbon
stocks and GHG emissions from LULUCF activities.

These documents will likely be important in the development of internationally
sanctioned REDD standards because they were developed and reviewed by
numerous experts, and they have already been accepted by the UNFCCC. They
have been tested during the initial phase of the Kyoto Protocol and provide a
tiered system that provides flexibility for differences in technical capabilities
amongst target countries (Olander et al. 2008).

CCB, VCS, and Plan Vivo all refer to these documents for carbon accounting
methodology. For the sake of clarification, methodologies under the CDM and
Joint Implementation (JI) are accepted under both the VCS and CCB Standards
(VCS AFOLU 2008, CCBA 2008b). Plan Vivo, VCS and CCB standards all address
afforestation and reforestation projects, which can theoretically qualify as CDM
projects (UNFCCC 2005). However, LULUCF projects comprised only 1 percent
of the total carbon asset transactions in 2006 and 2007 because the EU ETS, the
largest carbon market by far, denied access to LULUCF carbon assets during
Phase 1 (2005-2007) of its trading, and is currently denying access for Phase Il
(2008-2012) (Capoor and Ambrosis 2006, 2007; Garside 2008). Hence, based
on the current situation, voluntary standards play a critical roll in LULUCF
projects.

CCB Standards, VCS, and Plan Vivo System and Standards all provide plausible
routes to certify REDD project implementation. They do not necessarily provide
step-by-step methodology for how to prepare and implement a project. Instead,
the standards outline what components need to be proven or addressed, and it
generally remains up to the project proponent to justify the specific
methodologies used to determine and report the carbon, climate and
biodiversity benefits of a given project. Critical methodological issues, and
guidance available to address them for this analysis, are addressed below.

Methodological Guidelines for Measuring Deforestation

Within the voluntary market, the VCS Standard Tool for AFOLU Methodological
Issues establishes basic guidelines for determining land eligibility, project
boundaries, carbon pools, and project baselines, as well as procedures for
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assessing and managing leakage, and estimating and monitoring net project GHG
benefits. However, it currently fails to provide a detailed methodology to
identify and address the measurement of deforestation.

To address this, several groups have begun work to develop methods that may
be accepted by the VCS or other standards. Avoided Deforestation Partners
announced in the summer of 2008 that they had launched a REDD Methodology
Project. The project’s goal is to develop a series of free methodology modules to
help advance Avoided Deforestation projects. These methodologies will be
submitted to the VCS and should be ready for use during the first half of 2009
(ADP 2008). However, at the time of this writing, these documents are not
available for review.

In addition to the efforts by the Avoided Deforestation Partners, the World
Bank’s BioCarbon Fund released an updated draft of their own methodologies
entitled Methodology for Estimating Reductions of GHG Emissions from Mosaic
Deforestation on December 15t for public comments (The BioCarbon Fund
2008). This methodology is still incomplete. It does not fully address all three
types of avoided deforestation determined eligible by the VCS in their Standard
Tool for AFOLU Methodological document, it does not address forest degradation,
and has yet to be certified by the VCS or any other standards agency. This
document does, however, provide a window into how future methodologies for
measuring deforestation under REDD may develop. Therefore, despite the
incomplete nature of the BioCarbon Fund’s methodology, it may be useful for
helping determine the rate of deforestation within the Cofan Bermejo Reserve.

Defining Forests, Deforestation, and Degradation

In order to quantify the amount of deforestation and degradation occurring
within the Cofan Bermejo Reserve for entry into a REDD market, it is necessary
to establish which definition of forest, deforestation, and degradation the REDD
project will use. The choice of an appropriate definition is important because it
can have a large effect on a project’s computed rate of deforestation. For
example, the FAO redefined ‘forest’ in their 1990 and 2000 Forest Resource
Assessments. The change in definition included decreasing the minimum forest
height from 7 meters to 5 meters, decreasing the minimum forest area from 1
hectare to 0.5 hectares, and reducing the crown cover requirement from 20
percent to 10 percent. With the new definition, global forest cover increased by
10 percent, or 300 million hectares (Neeff 2006). The VCS’s Standard Tool for
AFOLU Methodological recommends the use of UNFCCC host-country thresholds
or FAO definitions for forest, deforestation, and degradation. The FAO defines
forests as containing:

a minimum area of land of 0.05-1.0 hectares with tree crown cover (or
equivalent stocking level) of more than 10-30 per cent with trees with the
potential to reach a minimum height of 2-5 meters at maturity in situ. A
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forest may consist either of closed forest formations where trees of
various stories and undergrowth cover a high proportion of the ground
or open forest. Young natural stands and all plantations which have yet to
reach a crown density of 10-30 percent or tree height of 2-5 meters are
included under forest, as are areas normally forming part of the forest
area which are temporarily unstocked as a result of human intervention
such as harvesting or natural causes but which are expected to revert to
forest. For the Clean Development Mechanism (CDM), developing
countries must choose a parameter within the above ranges. (Neeff
2006)

Although REDD projects do not currently qualify under the CDM, it is suggested
that this project use the minimum indicators associated with the CDM to define
forests for a REDD project (e.g. 10 percent tree cover, 2 meter tree height, and
0.05 hectares forest area) for two reasons: First, Ecuador became a ratified
member of the Kyoto protocol January 13, 2000; the country would likely need
to use this definition to qualify its forests for CDM certified activities. Second,
the Cofan should be prepared for the chance that REDD could be accepted under
CDM.

Similar to the need to define forests, defining deforestation and degradation is
critical to establishing reliable deforestation estimates and projections that can
be addressed by a REDD project. This project employs the World Bank’s
BioCarbon Fund Methodology for Estimating Reductions of GHG Emissions from
Mosaic Deforestation definition for deforestation. This definition defines
deforestation as

direct, human-induced and long-term (or permanent) conversion of
forest land to non-forest land. It occurs when at least one of the
parameter values used to define ‘forest land’ is reduced from above the
threshold for defining ‘forest’ to below this threshold for a period of time
that is longer than the period of time used to define ‘temporarily un-
stocked’. (The BioCarbon Fund 2008)

The BioCarbon Fund further goes on to define forest degradation as “forest land
remaining forest land but gradually losing carbon stocks as a consequence of
direct-human intervention (e.g. logging, fuel-wood collection, fire, grazing, etc.)”
(The BioCarbon Fund 2008). For the purposes of this project, both potential
deforestation and degradation are considered in the Cofan Bermejo Reserve.

The Use of the Standards within the Feasibility Framework

Absent UNFCCC recognition of REDD, the most credible, tradable REDD-based
carbon credits would be represented as Plan Vivo Certificates or VCUs (from the
VCS) backed with CCB verification. Again, a project certified using CCB standards
would rely upon VCS verification to create certified, tradable VCUs. Carbon
stocks, deforestation rates, and the potential loss of carbon to the atmosphere
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should be estimated using the most widely accepted guidelines, as described
above. However, before taking the Cofan Bermejo Reserve through an expensive
Plan Vivo or CCB and VCS verification process, it is necessary to determine the
likelihood that a REDD project can be successfully being implemented in the
Reserve, which is the focus of the remainder of this report.

3.0 FEASIBILITY ANALYSIS

The Cofan Bermejo Reserve could potentially benefit from implementing a REDD
project. In order to determine eligibility, this project developed a feasibility
framework. This framework incorporates the following critical elements taken
from the Plan Vivo System and Standards, VCS, CCB standards, and relevant IPCC
GHG and land use project guidance: political climate; additionality, which
includes determining carbon storage estimates and potential carbon benefits;
permanence; leakage; and indigenous and cultural considerations. These critical
elements must be addressed in order to develop and design a verifiable REDD
project. Based on the requirements of the UNFCCC, Kyoto Protocol, and CDM,
these components will likely be critical in the development of an UN-sanctioned
REDD program, should one develop. Our analysis references three REDD
projects that are currently seeking, or have sought, VCS and/or CCB verification,
the Juma Project in Brazil, the Aceh project in Indonesia, and the Noel Kempff
Project in Bolivia, as case studies.

Each component, identified in the Table 1 below, is explained and analyzed
throughout the following feasibility analysis.
Table 1

Component Explanation

International Political Climate Where does the UNFCCC stand with regard to REDD?

Does the structure of the government support or act against

Political Climate of Ecuador development of REDD projects?

Will the project provide carbon emission reductions in

Additionality addition to business-as-usual?

What is the risk of unexpected carbon loss if a REDD project
Permanence .

is implemented?

Will the project displace deforestation into other areas and
Leakage

negate any project benefits?

Indigenous and Cultural Aspects | How would a REDD project impact the Cofan people?

3.1 International REDD Policy and Political Climate of Ecuador

The first step in our feasibility analysis is to examine the political climate of the
international community and Ecuador. The international political climate sets
the stage for the development of a carbon trading scheme which could include
REDD projects. Through the development of policies, programs, or guidelines,
the international community establishes which actors will be able to participate
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in a carbon trading scheme and in what capacity. This, in turn, can influence the
development of projects within countries. Subsequently, it is necessary to
determine if the structure of the government within Ecuador supports, or acts
against, the attempts of the Cofan to enter a REDD-based carbon market.

For this project, the political climate was analyzed by looking at what the global
community has put forward in terms of trading schemes and the characteristics
of those schemes. Likewise, the political climate of Ecuador is assessed by
researching regulations which support or act against a carbon emissions trading
scheme.

3.1.1 International Political Climate

The international political climate is unfolding in a manner that is paving the
road for potential mandatory REDD policies (or voluntary REDD regimes) that
could significantly protect forests from deforestation and land-use change while
also providing economic incentives for carbon sequestration values.
Furthermore, REDD-based policies have the potential to promote sustainable
development within developing countries, which is inline with the original
intentions of the CDM (Olsen 2007). The results of the most recent COP are
opening the possibility of expanding the role of indigenous peoples in the
conservation of forests and subsequently reduction of carbon emissions from
deforestation.

In December 2008, COP-14 convened in Poznan, Poland to continue talks on
climate change. Among a variety of issues, Parties continued discussing the need
for furthering the work towards developing methodological guidance for REDD
(Akanle et al. 2008). Areas of progress for the REDD discussion include both
recognition of the role of conservation and sustainable forest management in the
enhancement of forest carbon stocks and subsequently, reduction of carbon
emissions from deforestation (Akanle et al. 2008). COP-14 also acknowledged
the integral role of indigenous peoples in the conservation of forests (Akanle et
al. 2008). Both issues will be further addressed in future discussions of a REDD
mechanism (Akanle et al. 2008). At the COP-15 meeting, which is set to convene
in Copenhagen, Denmark in December 2009, members are expected to reach a
decision about a post-Kyoto treaty. The results of this meeting should reveal
whether REDD is included in the agreement.

There is still uncertainty in regards to the establishment of a robust REDD
scheme within the CDM of the Kyoto Protocol or in subsequent climate treaties,
which creates a moving target for the Cofan Bermejo Reserve for a variety of
reasons. The first is uncertainty surrounding the requirements for a project
under the CDM. It is difficult at this point to develop a project which could meet
the demands of a potential REDD scheme, since currently the only way to create
a REDD project is to use the existing voluntary market standards. It is not clear
how voluntary standards will translate into a regulated market; however, key
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concepts and lessons learned from voluntary REDD projects will undoubtedly be
incorporated into any UNFCCC REDD regime.

The second uncertainty surrounds the price of carbon on the market. Based on
the 2007 market value for carbon (which varies considerably around the world),
a hectare of intact rainforest could be worth anywhere from $400 to $8,000 USD
or more, depending on the political structure of avoided deforestation projects
(Laurance 2007). For countries with a net loss of forest between 1990 and 2005,
Ebeling et al. (2008) estimate that a 10 percent reduction in the rate of
deforestation could generate between $2.2 and $13.5 billion USD in annual
carbon finance. These numbers were determined using country specific values
of average carbon content from the IPCC 2003 report and a range of carbon
prices ($8 to $47 USD per metric ton of CO2) (Ebeling et al. 2008). It is important
to note that the market value for carbon tends to be higher for regulated carbon
trading schemes such as the EU ETS; whereas, the value for carbon tends to be
lower for voluntary markets such as the CCX. If international support for REDD
projects continue to grow along with the carbon markets, REDD projects could
generate significant revenue. According to one projection, Indonesia has the
potential to be compensated $1 billion USD per year if its deforestation rate was
reduced to 1 million hectares annually? (Fogarty 2009).

Maintaining the Cofan Bermejo Reserve as an intact rainforest under a REDD
project could generate a significant amount of revenue, as demonstrated in our
Cost Benefit Analysis (see Section 4.0). However, without an UN-sanctioned
REDD market, the Cofan would need to sell carbon credits on a voluntary
market, through which they would command lower relative carbon prices. If the
Cofan wait and a regulated REDD market evolves, the value of carbon emissions
credits would likely increase but the requirements for REDD projects may
change in a manner that excludes the Cofan Bermejo Reserve from participating.

Given the financial turmoil seen in late 2008 and early 2009, the carbon market
is increasingly feeling the effects of the economic crisis. In October 2008, EU ETS
Certified Emission Reductions (CERs) were holding up in comparison to other
assets, but prices dropped in February 2009 (New Carbon Finance 2009). In the
context of global financial struggles, voluntary markets and carbon project
development are expected to be hit the hardest: financing for new carbon
reduction projects is basically linked to the rest of the credit market (Gronewold
2008). This reality could slow the development and implementation of a
voluntary REDD project in the Cofan Bermejo Reserve.

Despite the global economic crisis, leaders are calling to keep climate change
issues at the top of priority lists. Many leaders are even calling the crisis an

10 Between 2000 and 2005 deforestation in Indonesia was occurring at a rate of 1.8 million
hectares per year, equivalent to a loss of 2 percent of its forests each year (Guinness World
Records 2009)
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opportunity. In his opening speech of the High-Level Segment of the COP-14, UN
Secretary General Ban remarked that the climate change and global economy
crisis create an opportunity for sustainable green growth (UNFCCC 2008 - SG
Opening Statement). Upcoming UNFCCC climate change negotiations and the
overall health of the global economy will have a profound impact on the value
and salability of carbon assets held within the Cofan Bermejo Reserve. We
cannot predict what will happen on either front; however, the rhetoric
surrounding REDD appears to be positive and consensus surrounding the
climate change problem is undeniable: the need to mitigate emissions, is not
expected to go away. At the very least, REDD should remain a viable voluntary
offset strategy.

3.1.2 Political Climate of Ecuador

Just as the international political climate determines the place of REDD within
the global climate mitigation strategy, national policies and strategy determines
the ability of an area or group to sell its carbon assets. Although the Cofan
people remain the official stewards of the Cofan Bermejo Reserve, the
government of Ecuador owns the land itself. Rights to the carbon assets in the
forest are not clearly defined, especially with the newly adopted Ecuadorian
Constitution and any associated rule changes. However, an emerging program
called Socio Bosque suggests Ecuador might support REDD-based carbon
projects. In order for the Cofan to sell REDD-based carbon credits from the
Cofan Bermejo Reserve, they will likely need support and approval for such
activity from the Ecuadorian government. From the perspective of the Cofan, an
ideal national government would both support the ability of the Cofan to restrict
deforestation from occurring and allow them to directly receive all monetary
benefits associated with carbon market entry.

The New Constitution

On September 28, 2008, Ecuador passed a new Constitution (Revkin 2008). This
new Constitution granted many more rights to nature and indigenous cultures in
some respects, but it still guarantees sovereign rights to the government
regarding these entities.

Nature is given more rights and protection with the 2008 Constitution. For
example, according to Article 10, “Nature will be subject to those rights that the
Constitution recognizes.” According to the Constitution, nature has fundamental
rights to protection, restoration, and prevention of destruction as well as other
rights typically given to humans. It gives nature the right to protection,
restoration, and prevention of destruction (Ediciones Legales 2008). However,
the State still has power to overrule these rights. The Constitution states that
extractive activity of nonrenewable resources is prohibited in protected areas
unless given permission by the President of the Republic (Ediciones Legales
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2008, Article 407-408). This article gives the State ultimate power over nature
and its resources.

The updated constitution of Ecuador demonstrates some promise for indigenous
cultures of Ecuador. For example, in Article 57, indigenous nationalities are
given the right to maintain possession of ancestral lands. In addition, they are
guaranteed the right to transparent information regarding exploitation and
commercialization of any goods found on their land, and any decisions that could
affect the environment or ancestral lands must be communicated to these
groups (Ediciones Legales 2008, Article 57). While their opinion will be heard
and valued, the ultimate decision will be made by the government (Ediciones
Legales 2008, Article 57). Even though this article gives indigenous groups the
rights to possess land and receive information regarding activity on their lands,
it gives the government sovereign rights to decisions of land use within their
territories.

While these additional rights for nature and indigenous rights can be beneficial,
Article 378 could prevent the Cofan Bermejo Reserve from benefiting from
payments for ecosystem services. This article states that any indigenous culture
that receives public funds will be subject to control and surrender of funds,
however, it does not specify what constitutes public funds (Ediciones Legales
2008, Article 378). This article demonstrates the power of the government to
regulate funding received by the Cofan even though the article does not specify
funds received from carbon markets or other ecosystem services. The
implications of this article depend on the government’s future actions and could
have severe implications on the success of a REDD project in the Cofan Bermejo
Reserve. Therefore, it is crucial that the Cofan receive government support
before implementing such a program. The Constitution does not clearly define
the Ecuadorian government’s stance regarding indigenous groups and what
specific rights they are guaranteed, so it is difficult to predict how likely it is that
the government will actually seize funding the Cofan might receive through a
REDD project.

Socio Bosque

Despite the uncertainty regarding the rights of the Cofan in the Ecuadorian
Constitution, the establishment of the Socio Bosque program by the Ecuadorian
government provides evidence that the government is supportive of REDD
projects within the country. Ecuador committed to the UNFCCC in 1993 and the
Kyoto Protocol in 2000. In line with this commitment to address climate change,
the Socio Bosque program was designed to address climate change while also
generating funding to combat poverty and protect native forests. Socio Bosque
provides an incentive to peasants and indigenous communities to voluntarily
participate in the conservation and protection of their native forests through
payments based on land area (MAE 2008a).
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The government has recognized the important role that indigenous groups can
play in combating climate change, reducing GHG emissions, and preserving the
forests and biodiversity of Ecuador (MAE 2008a). The overall goals of this
program include conserving native forests, especially those in danger of
deforestation; protecting environmental services provided by native forests;
providing income for rural people that own native forests; and positioning
Ecuador as a pioneer for reducing carbon emissions by avoided deforestation
(MAE 2008b). More specifically, Ecuador aims to conserve 3 million hectares of
native forest by 2015, reduce GHG emissions from deforestation, and alleviate
poverty for 500,000 to 1,500,000 people in Ecuador (MAE 2008a).

Groups that own native forest and want to receive funding through Socio Bosque
must apply for participation through assembling a portfolio that demonstrates
their qualifications according to specific criteria. If they qualify, a client may be
awarded up to $30 USD per year for each hectare of forest protected (MAE
2008b), but the exact amount depends on the total size of the forested area
(MAE 2008a). The Cofan only steward the Cofan Bermejo Reserve and do not
own it, so this could potentially inhibit them from directly benefiting from Socio
Bosque in the Cofan Bermejo Reserve.

Despite inability of the Reserve to qualify for Socio Bosque, this program still
offers some insight as to Ecuador’s interest in carbon markets, forest
preservation, and improving quality of life for indigenous people (MAE 2008b).
The program has also demonstrated the government’s recognition that
increasing conservation can simultaneously help alleviate poverty (MAE 2008a).

Additionally, other forests within Cofan territories may qualify for Socio Bosque
and thus be able to generate funding for the Cofan overall. As of January 2009, a
Socio Bosque agreement was reached between the Ecuadorian government and
the Cofan people to protect Rio Cofanes, another Cofan territory. This agreement
will conserve 30,000 hectares and provide the Cofan with $49,000 USD per year
over 20 years (equivalent to $1.63/ha/yr). Likewise, a Socio Bosque agreement
for the Dureno territory is currently being negotiated, and it is projected that the
Cofan will receive $29,000 USD per year for this project (Siviter, In litt. 2008a).

REDD Projects in Ecuador

Should Ecuador support a REDD project in the Cofan Bermejo Reserve, there are
a variety of paths it can choose. These paths will depend upon the national
strategy the government wants to pursue. They can either organize a national-
based program and funnel benefits through the government or they can allow
individual projects to develop on their own and proceed with little to no
government interference (project-based). The type of REDD projects that
Ecuador supports will determine the nature of carbon markets within the
country. Project-based REDD agreements allow investors more control and
involvement in the project while national-based REDD projects establish
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standards for all projects in that country and are designed by the government
(Myers 2007). A project-level REDD project would allow the Cofan to prevent
deforestation, manage resources independently, and directly benefit from funds
generated. Without a clearly defined national strategy or UN-sanctioned
framework for REDD standards, REDD carbon projects will likely be managed on
the project level. However, in Ecuador, a project-based REDD program could be
difficult to implement because of the government’s ability to seize payments to
indigenous groups according to Article 378.

According to Ecuador’s actions, we predict the country will approach REDD
markets with a national-based approach. More specifically, Ecuador’s efforts
with Socio Bosque demonstrate the nation’s interest in payments for ecosystem
services through protecting forests and compliance with the Kyoto Protocol.
With a national-based REDD program in Ecuador, the government will be able to
invest in any local forest for preservation and reduced deforestation including
the Cofan Bermejo Reserve.

Participation of the Cofan Bermejo Reserve in a REDD-based carbon market will
likely only be successful with support from the Ecuadorian government.
Whereas it is possible that the Ecuadorian government will support such a
project as demonstrated above, its success is highly contingent on such
government support.

3.2 Additionality

According to the CCB standards, additionality is where projects demonstrate
real, measureable, and long-term results in reducing or preventing carbon
emissions, when that reduction or prevention would not have occurred in the
absence of project activities (CCBA 2008b). Proof of additionality is critical
because many developing countries do not have legally binding reduction
commitments under the Kyoto Protocol (CCBA 2008b). Without legally binding
reductions, some developing countries do not have national baseline carbon
emissions. Without a baseline, it is difficult to quantify if a country is reducing
emissions by implementing projects.

Demonstrating additionality is important for REDD projects because if a forest
already has adequate protection from deforestation and degradation (herein
referred to as deforestation unless otherwise specified), additional protection
would not be necessary. In order to legitimize a REDD project in the Cofan
Bermejo Reserve, project proponents need to be able to demonstrate that REDD-
based protection of forest carbon stores and prevention of deforestation activity
would be in addition to business-as-usual.

In the context of a REDD project, the first step to address additionality involves
establishing the amount of carbon stored within a defined area of the Reserve
(i.e. carbon stored per hectare of primary forest), followed by determining the
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rate of deforestation that is currently occurring (the baseline) and the amount of
deforestation that might reasonably be expected if deforestation and
degradation activities were to occur within the Reserve. As is further discussed
below in Section 3.2.5, this project applied additionality standards from current
voluntary markets to prove that a REDD project in the Cofan Bermejo Reserve
would be in addition to business-as-usual.

3.2.1 Linking Carbon Storage and Deforestation Estimates to REDD

According to the VCS standards, the primary concern for REDD is the carbon
stored within the aboveground biomass within the project area (VCS 2008). We
quantified the approximate carbon storage within the aboveground biomass of
the Reserve using limited field measurements and comparative studies; both are
further discussed in the following sections.

Once the amount of carbon stored per hectare is approximated, deforestation
rate estimates can be used to estimate the relative amount of carbon that is
emitted to the atmosphere through the loss of biomass per unit area (Gibbs et al.
2007). Difficulties associated with taking direct and accurate measurements of
the rate or amount of overall deforestation and potential amount of carbon lost
from activities stem from the complexity of deforestation activity. For instance,
agriculture expansion, oil exploration, and mining activities can often result in
indirect and subsequent deforestation that occurs slowly over time (FAO 2006,
Gibbs et al. 2007). In-depth comparative studies conducted in geographic
locations similar to the Cofan Bermejo Reserve can be used to estimate baseline
levels of carbon storage and deforestation rates (FAO 2006, Gibbs et al. 2007).
Coupling current carbon storage with the amount of probable carbon loss gives
the quantity of carbon that could be sequestered if the forest is preserved in

perpetuity.
In the next two sections, we discuss the estimation of the amount of carbon

stored in the Cofan Bermejo Reserve and both existing and potential future rates
of deforestation.

3.2.2 Methods to Estimate Carbon Storage

Carbon is stored in both aboveground (i.e. in leaves, branches, trunks, detritus
etc.) and belowground biomass (i.e. in roots and soil organic matter). A majority
of the carbon stored within a tropical forest ecosystem is found within the
aboveground living biomass. This is also the portion of carbon storage that is
most impacted as a result of deforestation and other land degradation activities.
The belowground biomass carbon storage estimates are optional for
consideration under a REDD project, although it is strongly recommended that
this be included in the total carbon storage estimate for the project area since it
typically contains up to 25 percent of the stored carbon pool (Achard et al. 2007,
Ramankutty et al. 2007, VCS 2008). Likewise, leaf litter and dead biomass are
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estimated to be equivalent to approximately 10 to 20 percent of the
aboveground carbon stored within the living biomass of a mature forest
(Harmon and Sexton 1996, Delaney et al. 1998, Achard et al. 2002). Since it is
not possible to directly measure the carbon storage within the landscape, we
measured the approximate amount of biomass within a certain area of the forest.
We then used allometric equations to translate the amount of biomass into an
estimate of the amount of carbon stored (Sala et al. 2000). Figure 4 outlines the
methodology employed by this analysis to estimate carbon storage and potential
loss for the Cofan Bermejo Reserve.

Cofin Bermejo Reserve Carbon Storage

Aboveground Belowground Area Deforested (RS, CS)
Carbon Stored Carbon Stored
(FM, CS) (CS)
Total Carbon Stored Percentage Carbon Lost Due to
within the Reserve a Deforestation Activity
(aboveground + (CS)
belowground) :

Total Reserve Carbon Loss due to Deforestation

Figure 4: This flow chart shows the methodology used for this project to estimate the carbon
loss due to deforestation. FM - field measurements, CS - comparative studies, RS - remote
sensing.

Carbon Content from Comparative Studies

A literature review of comparative studies is often the most feasible way to
estimate the average carbon storage potential of a forest, especially in areas that
are particularly inaccessible and situations where time and resources are
limited. Several areas similar to the Cofan Bermejo Reserve in both climate and
species content were reviewed in order to establish a range of the amount of
carbon stored.

Both aboveground and belowground carbon storage have been estimated
through a number of different studies focused in the tropical forests of Ecuador
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or other similar locations (Gibbs et al. 2007). Although biome averages for
certain geographic locations are less region-specific, they are convenient to use
since they are readily available, generally globally consistent (which is good for
comparison purposes), and useful in establishing a range of approximate
amount of carbon stored within the Reserve (Gibbs et al. 2007). It is estimated
that wet tropical equatorial forests, such as those found in the Ecuadorian
Amazon, may contain anywhere from 193 to 200 metric tons of carbon per
hectare (including both aboveground and belowground carbon content)
(Houghton 1999; Defries et al. 2002; IPCC 2006).

A region-specific study was conducted in the Amazon by scientists from the
Woods Hole Institute, Caltech, and the National Institute for Space Research
(Instituto Nacional de Pesquisas Espaciais) using a combination of remote
sensing and field plot measurements to determine forest biomass. To estimate
the average carbon stored within the region, researchers compiled data from
numerous biomass plots in a variety of different forest types and geographic
locations randomly distributed over the study area. By overlaying this
information with remote sensing data, they were able to extrapolate the data
over the entire study region. From this data, they estimated that areas within
the lowlands of the Ecuadorian Amazon (i.e. Cofdn Bermejo) contain
approximately 200 to 300 metric tons of carbon per hectare within the
aboveground biomass of the forests (Butler 2007b).

Field Analysis of Carbon Storage within Cofan Bermejo Reserve

In effort to validate the values found in the above studies, two project members
traveled to the Cofan Bermejo Reserve in July 2008 to take field measurements.
As discussed in Appendix B, to properly estimate the carbon stored within the
Cofan Bermejo Reserve, a representative sample of the forest must be collected
to allow for accurate extrapolation of the carbon storage. However, due to the
limited time frame of the study, weather, and other logistical issues, this was not
possible. As shown in Figure 5, eight samples were collected within
southeastern corner of the Reserve during the field study.

During these brief field surveys, measurements were taken within the Cofan
Bermejo Reserve and used to estimate the average aboveground biomass. We
used a diameter-breast height (DBH) tape and hypsometer at the various sample
sites to measure aboveground biomass. A hypsometer was used to determine
the forest canopy height and the average stem basal area per tree was measured
manually using a DBH tape. Trees less than 5 cm in diameter were not sampled
because they are insignificant in terms of the overall amount of biomass within
the sample site. These measurements were then converted into estimates of the
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aboveground biomass for each tree within the sample locations using allometric

Cofdn Bermejo Reserve
July 2008 Biomass Survey Sites

Figure 5: During July 2008, the Cofan Group Project conducted a field study to assess the carbon
density within the Cofan Bermejo Reserve. The study assessed the carbon density at 8 field sites.

equations (see Table 2 for the equation used in our analysis) provided in the
FAO paper Estimating Biomass and Biomass Change of Tropical Forests: a Primer
(Brown 1997). Because the Cofdn Bermejo Reserve receives approximately
1,500 to 4,000 mm of rain per year, it is classified as a moist tropical forest
(Brown 1997, Helminthiasis and Culture Change Among the Cofan of Ecuador
2000). Two equations are provided by the FAO to estimate biomass within a
moist tropical forest, but Equation 3.2.4 provides a closer approximation of the
actual biomass for trees with a DBH of less than 160 cm (Brown 1997). Due to
the difficulty of directly measuring belowground biomass, it was not measured
during this field assessment.

The carbon storage potential within the Cofan Bermejo Reserve was calculated
using the following steps. First, estimates of the total aboveground biomass per
tree were converted into metric tons of carbon using the allometric relationship
that approximately 50 percent of the biomass is carbon (Brown 1997). The
values for metric tons of carbon per tree within the sample site were then
summed, averaged per square meter of the sample site, and extrapolated over a
hectare. For a more detailed explanation of the method used to calculate the
carbon density, see Appendix B.

For the eight sites sampled during this study, the carbon storage ranged from 90
metric tons per hectare to 644 metric tons per hectare for an average of 351
metric tons per hectare across all eight sites (see Table 2). This estimate is
reasonably close to the estimates presented in the comparative studies
discussed in the previous section. Similar to the sites examined in the
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comparative studies, all the samples were collected within an elevation range of
380 to 490 meters above sea level. Samples were not collected from the montane
region in the western portion of the Reserve and thus there are no estimates of
carbon storage for that area. The field derived carbon values for the lowland
plains within the Reserve fall within the expected range Ecuadorian Amazon
forests.

Table 2: Estimated Sample Site Carbon Storage
Y = exp{-2.134+2.530*In(D)} (Eq. 3.2.4, Brown 1997)
Biomass Sum
for each Biomass per sample site Metric tons
Sample Sample Site (metric tons/sq meter) Carbon /
Site (metric ton) (Sample site = 530.92 m?) Hectare
A02 29.59 0.0557 279
A04 9.57 0.0180 90
A05 68.35 0.1287 644
A06 34.17 0.0644 322
A07 24.07 0.0453 227
A08 38.49 0.0725 362
A09 55.00 0.1036 518
A10 38.46 0.0724 362
Average metric tons of carbon per hectare 351

across all eight sites  tons/hectare

Since it was determined that forests similar to the Cofan Bermejo Reserve store
approximately 200 to 300 metric tons of carbon per hectare (tons C/ha) in the
aboveground biomass alone, for the purpose of further analysis of a REDD
project in the Cofan Bermejo Reserve, we conservatively assume the Cofan
Bermejo Reserve stores an average of 250 metric tons C/ha in both the
aboveground and belowground biomass.

Although these carbon storage estimates from the literature and limited field
samples will aid in understanding the significance of the GHG mitigation
potential that the Cofan Bermejo Reserve provides, they are only useful when
verified by more in-depth field surveys and remote sensing data. Before
implementation of a REDD project, we recommend that extensive and focused
field surveys be conducted to better estimate the overall biomass and carbon
storage potential of the Reserve. This data can then be combined with advanced
remote sensing vegetation data to get an accurate representation of the existing
carbon stocks within the Cofan Bermejo Reserve (Sala et al. 2000).

3.2.3 Deforestation and Degradation

Analysis of Deforestation within the Cofan Bermejo Reserve and Similar Forests

The VCS Standard Tool for AFOLU Methodological Issues states that three
different types of deforestation types are eligible for inclusion in REDD projects.
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These deforestation types include planned deforestation, frontier deforestation,
and mosaic deforestation. Planned deforestation is where forested lands are
cleared for extraction of resources (such as logging, mining, oil development),
while frontier deforestation is deforestation caused by the development of
infrastructure (such as roads, etc.). Finally, mosaic deforestation is where
human populations and the associated infrastructure (towns, roads, etc.) and
agricultural activities spread into accessible areas, resulting in clearing of
forested lands. The VCS requires a REDD project to assess the current rate of
mosaic and frontier deforestation occurring within and outside the project area
in addition to any planned deforestation that may occur in the future (VCS
AFOLU 2008).

In order to determine if deforestation is currently occurring or will likely occur
in the future within the Reserve, comparative studies and satellite imagery were
used. This allowed us to develop a baseline deforestation rate that would occur
within the Reserve without the implementation of a REDD project.

Deforestation Assessment

During a rapid biological assessment of the Cofan Bermejo Reserve in 2002,
Pitman et al. (2002) observed that the area was remarkably well preserved.
Likewise, during the limited field study conducted within the Cofan Bermejo
Reserve in July 2008, it was noted that the Reserve appeared relatively
untouched without signs of extensive anthropogenic deforestation. The Reserve
is currently home to only approximately 136 residents who have minimal impact
on the park. These residents use the park mainly for hunting, fishing, and
subsistence agriculture (Borman, In litt. 2009). Overall, of the 55,451 hectares
within the Reserve boundary, less than 200 hectares are under direct human use
(0.36 percent of the total land area), and it is unlikely that Cofan use will expand
significantly (Borman, In litt. 2009).

In order to analyze general trends in vegetative cover and assess the likelihood
that anthropogenic deforestation is occurring, satellite imagery was used to
assess changes in percent tree cover. This analysis utilized satellite imagery
from the MODIS Vegetation Continuous Fields (VCF) annual data product
(MOD44B),11 a base map of the Sucumbios region,!? and a digital evaluation map

11 The VCF product provides global images of percent tree cover at a moderate spatial resolution
of 500 meters averaged over a year. By creating a dataset that is an annual average, the VCF
product can negate the effect of an obscured image due to cloud cover and reduce the effect of
temporary changes in forest cover. However, because this dataset is averaged over the year, it is
not possible to distinguish an exact date when the forest cover decreased. Additionally, if the
percent tree cover decreases dramatically towards the end of the year, due to the annual
averaging of each location within the dataset, the VCF image may understate the severity of the
change. Finally, due to the moderate resolution of the VCF product, it is not possible to discern
changes in small patches of land. Therefore, while this dataset can provide general trends, it
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(DEM) of the Cofan Bermejo Reserve. Using this data, maps were developed
showing the change in percent tree cover within the Reserve from 2000 to 2005.
Our analysis found that the Cofdn Bermejo Reserve experienced a 4 percent
increase in percent tree cover over the whole Reserve from 2000 to 2005.
Further analysis, however, revealed that the majority of the change occurred
within the western montane region of the Reserve (Figure 6). Therefore, for the
purpose of analysis the Reserve was split into in two regions; the western
montane region and the eastern plains region. The division between the two
regions was made roughly along the along the 1,000 meter elevation contour
within the Reserve (Figure 7) which includes all areas 1,000 meters above sea
level.
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Figure 6: The change in the forest tree cover between 2000 and 2006 is represented in this
image. Dark reds represent a decrease in tree cover between the years while dark blues
represent an increase. Between 2000 and 2005 there was an overall increase of 4% in the
percent tree cover

In evaluating the two regions of the Reserve separately, it was discovered that
the eastern lowlands of the Reserve experienced a 1.7 percent increase in tree
cover while the western montane region saw a 9.7 percent increase between
2000 and 2005 (Table 3). Furthermore, the montane region experienced large
swings in percent tree cover from year to year. Because of the lack of road
access and the roughness of the terrain in the montane region, the observed
change in percent tree cover within the mountains is unlikely to be
anthropogenic in nature. Furthermore, a review of the literature and discussion
with experts in the field also suggests that the changes in percent tree cover
within this region are likely the result of naturally occurring landslides, which

does not have a high enough spatial or temporal resolution to be used to examine the Reserve at
the necessary resolutions for a formal REDD analysis.

12 The base map consists of international boundary, rivers, roads, cities, and oil and mining
concession data files.
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are known to occur frequently within the tropical mountains of Ecuador (Ohl
2004; Siviter, In litt. 2009).
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Figure 7: The plains region of the Cofan Bermejo Reserve (gold shaded region) experience much
less change in percent tree cover from year to year in comparison to the montane region (grey
shaded region).

Analysis of the plains region suggests that anthropogenic deforestation is not
occurring on a scale large enough to be detected with medium resolution
imagery. This analysis is based upon the relatively small observed change in
percent tree cover between each year (Table 3) and the project team’s fieldwork
conducted during July 2008. Additionally, visual analysis of the unprocessed
raw satellite images reveals no noticeable pattern of vegetation change, such as a
fish bone pattern of clearing along roads, which is usually associated with
anthropogenic deforestation.

Table 3: Average Percent Tree Cover Change From time Period 1
to 2 (+ increase, - decrease)
Years Changed Cofan Bermejo Montane Plains

Occurred Between Reserve Region Region
2000-2001 1.2 1.9 1.0
2001 - 2002 33 13.7 -0.87
2002 - 2003 -2.5 -15.5 2.6
2003 - 2004 4.0 10.8 1.3
2004 - 2005 -2.0 -0.9 -2.3
2000 - 2005 4.0 9.7 1.7

While the satellite imagery and literature indicate that the Cofan Bermejo
Reserve is not currently being deforested, the VCS guidelines state that
deforestation does not have to be currently occurring within the project
boundaries for it to be eligible for entry into a REDD market (VCS AFOLU 2008).
In these cases a project must show that planned, frontier, or mosaic
deforestation will occur within the Reserve in the future without the
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implementation of a REDD project. For planned deforestation, a REDD project
must include government and landowner documents demonstrating that
portions of the forested area will be cleared. For frontier and mosaic
deforestation, a REDD project must utilize historical rates of deforestation based
upon the rates occurring outside the project area (VCS AFOLU 2008).

The largest threat for planned deforestation within the Cofan Bermejo Reserve is
from oil concessions occurring within and immediately outside the Reserve
(Figure 8). As mentioned in Section 2.4, the Ecuadorian government has allowed
the exploitation of resources within its national reserves and indigenous lands,
and approximately 40 percent of Ecuador’s economy is based on oil production.
While there are no current plans to develop these concessions, there is a large
incentive to continue finding and producing additional oil, and the likelihood of
future development is high. However, because there are no current plans to
develop within the Reserve, an estimate of the rate of deforestation based upon
planned deforestation cannot be made at this time.
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Figure 8: Oil concessions cover a majority of the land within the Cofan Bermejo Reserve.

In order to develop a baseline rate for mosaic and frontier deforestation, the VCS
guidelines suggest that an annual rate of deforestation should be based upon the
typical rate of deforestation due to a particular activity within a certain area
(VCS AFOLU 2008). A literature review for the Neotropics, including Ecuador,
revealed that the area experienced a deforestation rate of 2.93 percent per year
between 2000 and 2005 (UNEP-WCMC 2008). Protected areas within this
region were deforested at a rate of 0.79 percent per year over the same time
period (UNEP-WCMC 2008; FAO 2006). At a country level, Ecuador had a
deforestation rate of 1.7 percent per year from 2000 to 2005 (FAO 2006).
Additionally, a Vifia et al. (2004) study revealed that approximately 90 percent
of the deforestation in the region followed the road networks associated with oil
exploration and the subsequent colonization. Vifia et al. (2004) calculated a
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1.025 - 1.17 percent rate of deforestation per year (between 1973 and 1996) in
the Sucumbios Province, which includes the Cofan Bermejo Reserve. Studies
have shown, however, that deforestation rates are generally lower within
protected areas and therefore, mosaic and frontier deforestation within the
Cofan Bermejo Reserve would likely occur at a rate lower than the rate observed
in the Vifia et al. study.

The montane and plains regions are likely to experience significantly different
deforestation rates. Because of this, this project will exclude the montane region
of the Reserve from the project for three primary reasons:

1. Oil concessions, which constitute the largest threat to the Reserve, are
limited to the lower plains region;

2. The steepness of the mountain terrain makes it relatively unattractive to
colonists and colonist expansion; and

3. Anthropogenic deforestation would be difficult to monitor in the
highlands due to high natural turnover of biomass.

Thus, only the region of the Reserve east of the 1000-meter divider line (as
portrayed in Figure 7) was evaluated for this project. This reduces the amount
of area analyzed from 55,451 hectares to 37,800 hectares of forest. Additionally,
this allows for a more accurate comparison of the deforestation rate to the Vifia
et al. study, which was conducted in the plains region of the Sucumbios Province.

From this analysis, we conservatively estimate that a baseline deforestation rate
of 0.5 percent would occur within the Reserve each year without the
implementation of a REDD project. We believe that a strong case can be built to
back up the 0.5 percent baseline estimate based on the following reasoning. This
rate is considerably lower than the 1.025 to 1.17 percent deforestation rate
observed immediately outside the Cofan Bermejo Reserve, which accounts for
the fact that protected areas generally experience a lower deforestation rate
than non-protected areas (Vifia et al. 2004). Similarly, the 0.5 percent rate is
lower than the 0.79 percent loss observed in protected areas in the Neotropics
(UNEP-WCMC 2008; FAO 2006). However, it should be noted that this baseline
rate is largely dependent upon the amount and extent of resource exploitation
authorized by the Ecuadorian government and the rate of expansion of colonists
into the region through urban and mosaic development.

3.2.4 Linking Carbon Loss to Deforestation
Carbon Stock Lost due to Land Use Change

The percent of initial carbon stock that is emitted into the atmosphere following
deforestation depends on the type of land the forest is converted to. For
instance, a study conducted by Houghton et al. (2005) found that an area
converted from tropical forest to pasture land resulted in 90 to 100 percent of
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the vegetative carbon stock lost to the atmosphere while the conversion to
secondary forests resulted in only 25 to 50 percent of the carbon being lost.

Within northeastern Ecuador (i.e., the Cofan Bermejo Reserve region), a survey
conducted in 1990 found that nearly 90 percent of new settlers adopted a
polyculture system that incorporated cash and subsistence crops. Due to the
uniform rainfall and temperature year round, these settlers employed a slash
and mulch system to clear new land for crops. While a majority of this land was
dedicated to agriculture, some of the land also was cleared to provide
pastureland (Pichon 1996). Houghton et al. (2005) found that forests converted
to degraded croplands and pastures lose 60 to 90 percent of their carbon stocks
to the atmosphere. If a REDD project was not implemented within the Cofan
Bermejo Reserve, we assume that the most significant deforestation would
result from the colonization and conversion to agriculture following roads
constructed for oil access and exploration. Considering this expected land
change pattern, we conservatively estimate that 60 percent of the total carbon
stock would be lost to the atmosphere following deforestation within the Cofan
Bermejo Reserve.

Cofan Bermejo Reserve Carbon Storage & Expected Carbon Loses

As noted in Section 3.2.3, this project will only examine the plains region for
inclusion into a REDD based carbon trading scheme and as explained in Section
3.2.2, we conservatively assume the Cofan Bermejo Reserve stores an average of
250 metric tons C/ha in both the aboveground and belowground biomass.

Equation 1:

Plains Region  _ | Forest carbon | y Available
Carbon Storage density Forested Land

From this, it is estimated that carbon storage for the plains region of the Cofan
Bermejo Reserve is 19.7 million metric tons of CO2 equivalent (tCOzeq).

Table 4: Cofan Bermejo Total Carbon Storage

Parameter Value
Conservative forest carbon density (above and belowground 250 tC/ha (521 tC05eq/ha)
carbon)

Available forested land (montane region only) 37,800 ha

Plains region carbon storage 19.7 million tCOzeq

After the total carbon stored within the plains region has been estimated, it is
then possible to examine the expected carbon losses if a REDD project is not
implemented within the Reserve. With a baseline deforestation rate of 0.5
percent per year, 3,609 hectares of forest would be lost over twenty years. To
calculate the expected carbon losses this project utilized Equation 2 below and
the input parameters from Table 5.
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Equation 2:

Expected carbon losses
after 20 years =

Forest Carbon | X Land deforested after | X Percent carbon stock lost [ x | Expected carbon losses
Density 20 years w/o REDD from land use change after 20 years

Using Equation 2, this project estimated that the Cofan Bermejo Reserve would
emit approximately 2 million tCOzeq over twenty years as a result of a 0.5
percent baseline deforestation rate. This corresponds to approximately 10
percent of the total carbon stored within the plains region of the Cofan Bermejo
Reserve and is equivalent to the carbon emissions of approximately 300,000
cars on the road for one year (USEPA 2000).

Table 5: Parameters for carbon losses without the Implementation of a REDD project
Parameter Value
Conservative forest carbon density (above and belowground
carbon stored within the biomass) 250 tC/ha (521 tC0zeq/ha)

Land deforested after 20 years without a REDD project 3,609 ha
Percent carbon stock lost due to land use change (Houghton

60%
2005)
Baseline deforestation rate (Expected deforestation rate 0.5%
without a REDD project) 270
Expected carbon losses after 20 years 2 million tCOzeq

Avoided Deforestation Scenarios for the Cofan Bermejo Reserve

To determine the amount of carbon emissions that can be avoided with the
implementation of a REDD project, three avoided deforestation scenarios were
analyzed for this project, where 100 percent, 50 percent, or none of the expected
baseline deforestation is avoided. These scenarios are discussed in further detail
below:

Scenario 1 (No Deforestation): In the no deforestation scenario, the project is
able to prevent 100 percent of the expected deforestation within the Reserve
that would have occurred without the implementation of a REDD project. The
project would avoid the emission of 2 million tons of carbon dioxide equivalent
over the life of a 20-year project. This scenario depends on the ability of the
Cofan people to develop an agreement with the Ecuadorian government to
prevent the development of the oil concessions within the Cofdn Bermejo
Reserve during the twenty-year crediting period. As part of this agreement, we
assume that no new roads are built in the vicinity of the Reserve and that the
fortified Park Guard Program is able to prevent urban expansion, and the
resultant frontier or mosaic deforestation, from encroaching into the Reserve.
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Scenario 2 (Moderate Deforestation): In the moderate deforestation scenario we
assume that a REDD project is implemented but only able to effectively prevent
50 percent of the expected deforestation. This reduces the expected annual
deforestation rate (0.5 percent) to 0.25 percent area lost per year, resulting in 1
million tons of avoided carbon dioxide equivalent emissions. The deforestation
in this scenario may have occurred because:

a) The project was unable to prevent frontier and/or mosaic expansion
along the Reserve’s borders but was able to completely prevent
development of concessions within the Reserve;

b) The project was unable to prevent legal development of oil concessions
but prevented illegal deforestation within the Reserve; or

c) The project was able to prevent some combination of Scenario 2a and 2b.

Scenario 3 (Business-As-Usual): In this without-project scenario, a REDD project
is not implemented within the Reserve, and all of the expected deforestation
occurs. This would result resulting in no avoided carbon dioxide equivalent
emissions.

Table 6 summarizes the three scenarios considered in this feasibility analysis.

Table 6: Avoided carbon dioxide equivalent emissions under each scenario
Scenario Avoided Emissions Over a 20 Year
Project Period (tC02eq)
100% of the expected deforestation prevented 2 million
50% of the expected deforestation prevented 1 million
0% of the expected deforestation prevented 0

Potential Deforestation Scenario

Under the Cofan’s stewardship agreement with the MAE, the Cofan people do not
have the legal power to prevent the government from exploiting oil concessions
within the Reserve (MAE 2002a, Ediciones Legales, Article 407-408). While the
Cofan cannot prevent the government from developing the oil concessions, they
can attempt to leverage international pressure to prevent the government from
developing within the Reserve or negotiate an agreement with the government
to not exploit the concessions during the twenty-year lifetime of a REDD project.
It is entirely possible for the Cofan to negotiate an agreement with the
Ecuadorian government to prevent oil exploration within the Reserve (Scenario
1, no deforestation), just as it is possible for the government to refuse to concede
use of their oil concessions (Scenario 2, moderate deforestation). In actuality,
hybrid agreements are entirely possible (i.e., the government would develop
some of the Reserve area).
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In effort to consider the range of options, we employ both Scenario 1 and 2 in
our analysis of the overall feasibility of implementing a REDD project in the
Cofan Bermejo Reserve. These scenarios represent best and worst case with
REDD project scenarios.

3.2.5 Demonstrating Additionality

The discussion on the potential for carbon loss due to deforestation, leads to the
analysis of whether protecting carbon stores within the Cofan Bermejo Reserve
meets the requirements of additionality. Under the CDM, projects must
demonstrate that a project activity provides carbon storage in addition to a
business-as-usual scenario. CDM methodological guidelines exist for
demonstrating additionality for afforestation and reforestation activities but do
not exist for REDD projects. VCS, CCB and Plan Vivo standards require that
REDD projects demonstrate additionality. Both the VCS and Plan Vivo standards
provide guidelines that are similar in purpose and outcome. This additionality
analysis was developed based on information provided in the step-by-step
guidelines of the VCS standards.

The VCS guidelines have three possible tests (Project Test, Performance Test,
Technology Test) to demonstrate that a project is in addition to business-as-
usual. The Project Test is relevant to our project. The Performance Test and
Technology Test are not relevant to the project as carbon sequestration through
avoided deforestation is not an improvement of performance or technology.
This feasibility analysis will go through the three steps of the Project Test which
are 1) Regulatory Surplus, 2) Implementation Barriers, and 3) Common Practice.

Regulatory Surplus - Step 1 of the Test is titled Regulatory Surplus, where it is
necessary to demonstrate that this project is not mandated by any regulatory
framework (VCS 2008). While the Cofan Bermejo Reserve is recognized as an
ecological reserve by Ecuador, status designated by SNAP (previously discussed
in Section 3.1.2), the reserve status does not mean that the forest is truly
protected from threats of deforestation.

SNAP claims to be a “special and irreplaceable form of protecting ecosystems,
biodiversity, and ecosystem services” (MAE 2002a). However, there is evidence
of downfalls in this system. It has been accused of lacking ownership,
leadership, and vision, and there are conflicting opinions within the program in
regards to restricting or developing resource extraction within forests (World
Bank Operations Evaluation Department 2002). More specifically, there are
several categories of protected areas that determine the main objectives of the
area and what activities are allowed. Many ecological reserves have a significant
human presence and they will most closely correspond to a protected area
which includes the exploitation of resources. And, areas that are considered to
be a national strategic resource can be taken out of the SNAP system (Siviter, In
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litt. 2008b). The Cofan Bermejo Reserve is an ecological reserve, so it could also
experience such resource exploitation (MAE 2002a).

In fact, oil concessions exist in the Reserve and mining concessions exist just
outside the western border of the Reserve. The government of Ecuador has a
history of allowing extractive activities to occur within reserves. The
government has already drilled in several of its national parks, including the
Sumaco National Park, the Cuyabeno Wildlife Reserve, and the Limoncocha
Biological Reserve (Oilwatch 2000). Also, Los Ilinizas Reserve and Manglares
Cayapas-Mataje Reserve experience serious threats despite their recognition as
ecological reserves. Parts of the Manglares Cayapas-Mataje Reserve have been
strongly altered by logging and the substitution of forest for crops and pasture
(MAE 2007).

In Los Ilinizas Reserve, there is a noted lack of legal structure resulting in illegal
extraction of timber and subsequent transformation of the natural ecosystem.
Additionally, 109,278 ha of mining concessions exist within Los Ilinizas and
mineral extraction continues. Mining can result in a wide range of negative
impacts depending on the type of technology used (MAE 2007). These extractive
activities within other ecological reserves throughout Ecuador demonstrate that
the Cofan Bermejo Reserve is not immune to threats despite its status as an
ecological reserve.

Furthermore, a lack of implementation of forest protection from governments
throughout Latin America has been noticed and somewhat mitigated but from
outside parties. Parks in Peril was a result of a partnership with The Nature
Conservancy and various Latin American partners. This program was started
because partners felt there was inadequate framework and lack of
environmental legislation to safeguard protected areas. Because of the lack of
framework and legislation, protected areas in South America were still being
deforested and destroyed (The Nature Conservancy 2008b). World Land Trust
is a US-based organization dedicated to providing resources internationally to
conserve biodiversity. World Land Trust found it difficult to persuade the
Ecuadorian government to protect habitat, so instead they purchased the
Tapichalaca Reserve and hired park guards in 1998 (World Land Trust 2008).
These two instances demonstrate a lack of government preservation of areas
with high biodiversity, and protection does not occur until international efforts
are made.

In addition to the loose definition of an ecological reserve, the government of
Ecuador has a limited budget for protected areas. To guarantee the conservation
and sustainable use of the Reserve, the administration, management, and control
of the Reserve are the charge of FEINCE (MAE 2002a). For the Cofan Bermejo
Reserve, this includes raising the funds necessary to protect the Reserve (the
budget constraints of FEINCE are further discussed below in Implementation
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Barriers). Conversely, in the United States, the government maintains reserves
and national forests and the annual budget for the US National Park Service for
2009 is estimated to be $2.4 billion USD (NPS 2009).

While the Cofan Bermejo Reserve is protected under the SNAP program in an
agreement with the Ministry of Environment, its protection is not guaranteed by
the status. The Aceh Project in Indonesia is similarly positioned. A portion of
the forest in that REDD program is recognized as a reserve by the national
government (Aceh 2007). However, local governments of Indonesia have the
authority to take the land out of reserve status and have a record of doing so
(Aceh 2007). Because of the instability in the government, the Aceh forest is still
considered regulatory surplus (Aceh 2007). Similarly, even though the Cofan
Bermejo Reserve is mandated by the Ministry of Environment, the status of the
Reserve could change at any moment. Because the reserve status of can be
removed, it is arguable that the Cofan Bermejo Reserve does meet the
requirements of Test 1: Regulatory Surplus.

Implementation Barriers - Test 2 of the Project Test requires demonstrating that
there are barriers to implementing a robust forest protection system and such
barriers could be overcome with REDD funding. In order to fully protect the
Cofan Bermejo Reserve, there are investment, technological, and institutional
barriers that must be overcome.

The first barrier to implementation is investment. Administration, management
and control of the reserve are the responsibility of FEINCE. This includes
running and operating the Cofan Park Guard Program which is recognized by the
Ministry of Environment as a functioning body for the control and management
of the protected area (MAE 2002b).

The Park Guard Program was established in 2002, with the purpose of providing
surveillance and protection of the Reserve (MAE 2002b). Each month, 54 Park
Guards, Cofan men and women, enter the forest to provide on-the-ground
protection and management of all the Cofan territories (Dureno, Cayambe Coca,
Zabalo, Rio Cofanes, and Cofan Bermejo) (FSC 2008, Virgilio 2008). Six
permanent guard station teams and three five-person ranger teams perform a
range of tasks including: clearing boundary trails, approaching would-be-
invaders, and monitoring soil, groundwater and key species (FSC 2008). The
Park Guards also have GPS and map reading skills (Siviter, In litt. 2008c). With
these skills, the Park Guards cover by foot 400,000 hectares of land. The men
and women receive refresher training courses annually (FSC 2008). In order to
operate, the Park Guards are supplied with boots, sleeping bags, GPS systems,
rain gear, machetes, and walkie-talkies (Siviter, In litt. 2008c). The current
capacity of the Park Guard Program is not sufficient to effectively patrol the
Reserve. It takes one Park Guard about one month to completely walk around
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the perimeter of the Reserve (Abbey 2008). Six guards can thoroughly complete
all the tasks which are required of them and protect the forest.

The FSC has been responsible for recording and facilitating funding for all the
costs of the Park Guard Program, and since 2007 has also been responsible for
overseeing the costs of two MAE Park Guards in the Cayambe Coca Reserve. The
Park Guard Program has an annual budget of approximately $400,000 USD
(Siviter, In litt. 2008c). The funding to run the Park Guard Program comes
mainly from applying for grants and requesting funding from international
donors. The stream of funding is not consistent. However, consistent funding
from a REDD project could help provide the extra financing necessary to have a
robust program with sufficient supplies as well as human capital.

A robust monitoring program would include more Park Guards. This would not
only create more jobs for Cofan men and women, but would help improve on-
the-ground surveillance as well as remote sensing monitoring. An increase in
funds could provide more supplies as well as provide more training for
individuals. Furthermore, long-term monitoring of the forest would include
detecting changes in the forest via remote sensing. Such monitoring would
require regularly obtained, high quality, satellite images as well as the computer
hardware and software to process the images.

A robust monitoring program would also have sufficient human capital. Human
resources would be able to efficiently and effectively manage, administer and
operate the forest protection program. By receiving payments for REDD carbon
credits, the FSC and FEINCE could overcome a variety of investment,
technological and institutional barriers.

Common Practice - The third step to demonstrating additionality is
demonstrating that the project is not common practice in comparison with
projects that have not received carbon finance. The Cofan Bermejo Reserve is
the first instance in Ecuador where an indigenous group received stewardship
over their ancestral territories (FSC 2008). While many areas in Ecuador are
protected because the lands are ancestral territories of indigenous people, there
are only a few areas in which the indigenous people have stewardship over the
land. For example, the US Agency for International Development (USAID) is
currently funding a two-year project which is helping the Cofan, Awa, and
Waorani people of Ecuador establish conservation programs to manage and
maintain their respective ancestral territories (USAID 2007). Funding from a
REDD project would help maintain the project started by USAID as well as
provide the investment necessary for long-term conservation strategies.

Even though this forest is a Reserve and the establishment of reserves is
common practice in Ecuador, this case is exceptional because the reserve is
stewarded by the Cofan people, who are financially responsible for the
management of the Reserve. The development of a REDD project for the Cofan
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Bermejo Reserve provides direct funding to an indigenous group to sustainably
manage their ancestral territories. Other forestry projects are not so intricately
linked between sustainable development, indigenous culture and ancestral
lands. Therefore, this project and the establishment of reserves stewarded by
indigenous people is not common practice in comparison with other forestry
projects or reserves in the tropics.

Based on this analysis the Cofan Bermejo Reserve meets the requirements of the
three steps (Regulatory Surplus, Implementat