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Project ID: P092987 management (S)

Project Financing Data:
[]Loan []Credit []Grant []Guarantee [X] Other: Carbon Finance
For Loans/Credits/Others: This project does not involve Bank financing. Total BioCarbon Fund purchases
of Emissions Reductions amount to US$2.8 million
Proposed terms: US$ 4.00 / tCO2e for 450,000 tonnes under Window 1; US$ 2.50 / tCO2e for 400,000
tonnes under Window 2

Financing Plan (US$m.)
Source Local Foreign Total

Borrower (primarily in-kind) 2.00 0.00 2.00
IBRD/IDA 0.00 0.00 0.00
Equity finance 5.50 0.00 5.50
Bio Carbon Fund 2.80 0.00 2.80
Total 10.30 0.00 10.30
Borrower: Pico Bonito EcoLogic S. de R. L.
Responsible agency: Pico Bonito EcoLogic S. de R. L.
Address: Pico Bonito Ecologic S. de R.L. C/o FUPNAPIB, Col. Alvarado, Calle 19 a un costado de la Iglesia Suyapa

Casa No. 130, La Ceiba, Atlantida, Honduras
Telephone: (504)-442-0618 Facsimile: (504)-442-0618
Contact person: Rafael Sambula, General Manager
Email: rafael-sambula(yahoo.com

Estimated disbursements (Bank FY)

FY 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Annual 170,260 152,265 260,607 410,894 432,373 444,179 380,966 183,805 97,904 144,872 112,460

Cumulative 170,260 322,525 587,132 998,025 1,430,298 1,874,576 2,255,542 2,439,347 2,537,251 2,682,123 2,794,583

Project implementation period: 2006-2017
Expected effectiveness date: June 2006
Expected closing date: December 2017
Does the project depart from the CAS in content or other o Yes X No
significant respects?



Does the project require any exceptions from Bank o Yes X No
policies? X Yes o No
Have these been approved by Bank management? o Yes X No
Is approval for any policy exception sought from the
Board?
Does the project include any critical risks rated o Yes X No
"substantial" or "high"?
Does the project meet the Regional criteria for readiness X Yes o No
for implementation?
Project development objective:
The overall development objective of the Pico Bonito Sustainable Forests Project is to generate 850,000
tonnes of carbon dioxide equivalent (CO2 e) emissions reductions by 2017, while at the same time
supporting the restoration of degraded forest habitats and establishment of sustainable income-generation
options. This project will help conserve globally and regionally important biodiversity and the important
ecosystems of Pico Bonito National Park, through reforestation and protection efforts and support to the
local NGO responsible for managing the park. It will also stimulate the local economy and socioeconomic
conditions by creating sustainable livelihood options and increasing local investment opportunities.

Project description:
The Pico Bonito project area encompasses selected plots in the buffer zone of Pico Bonito National Park,
and in communities surrounding the buffer zone. The project is located in the Atlantida Department and
Yoro Department in the north of Honduras. Commercial forestry activities will be principally centered in
two sites-San Marcos to the northwest and La Libertad to the southeast of Pico Bonito National Park.
Communities surrounding these sites will participate in commercial forestry. Twenty communities will
benefit from support for agroforestry, while dozens more are expected to benefit from the employment
generated by Pico Bonito EcoLogic S. de R. L. A detailed map of the project area is included in Annex 9.

The Pico Bonito Sustainable Forestry Project is made up of two components: (a) Sustainable Forest
Management, and (b) Forest Conservation.

A) Sustainable Forest Manaeement
Al) Agroforestry for Small-scale Producers (600 hectares)
The project will enhance existing small-scale agricultural practices in 20 villages, which were selected
based on local characteristics and interest in participating in agroforestry training activities. Approximately
400 families will be provided with technical training and seeds to expand the native tree cover on their
farms, resulting in improved farm productivity and farm income.

A2) Reforestation for Sustainable Commercial Forestry (1,000 hectares)
Commercial forestry operations will provide full-time employment for 300 to 450 local people between
2006 and 2012, and 100 permanent employees after 2012. Unproductive agricultural lands will be converted
to forestry plantations, enhancing biodiversity, strengthening watershed protection, and protecting
vulnerable landscapes. The operation will be submitted for Forest Stewardship Council (FSC) certification.

A3) Community-based Sustainable Management of Existing Forests (1,300 hectares)
Community forestry on land currently held by the communities, and used at least partially for forestry, will
be supported by the project. These sustainably managed forests will strengthen protection of biodiversity
and watersheds. Technical assistance will be provided to the communities to strengthen the long-term



productive capacity of the community forestry associations, and linkages with local, national, and
international markets will be sought.

B) Forest Conservation
B1) Natural Forest Restoration through Reforestation of Degraded Land for Conservation (1,000

hectares)
Unproductive and degraded lands will be purchased under the project to be reforested with mixed plantings
of native species and set aside for conservation. As part of the project, degraded upland water catchments
will be restored, vulnerable landscapes will be stabilized, and the habitats of endangered flora and fauna
will be better protected and enhanced by planting native tree species.

B2) Forest Conservation through Land Acquisition (250 hectares)
As part of the project, selected old-growth forests abutting the nucleus of the park will be protected,
averting the sale of forests to ranchers and farners seeking to expand their productive lands. This will
prevent deforestation and increase the undisturbed area within the park's buffer zone. These forests will
continue to protect essential and vulnerable water-catchment areas which provide water to dozens of
downstream communities.
Which safeguard policies are triggered, if any?
Environmental Assessment 4.01, Forestry 4.36, Pest Management 4.09, Physical Cultural Property 4.11,
Indigenous Peoples 4.10.
Significant, non-standard conditions, if any, for: None.
Board presentation: None, as no lending instrument is involved.
Loan/credit effectiveness: Effectiveness will be achieved upon execution (signature) of the Emission
Reduction Purchase Agreement (ERPA). The ERPA in turn will be signed after negotiations based on the
completed validation of the exact amount of emission reductions.
Covenants applicable to project implementation: None.
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A. STRATEGIC CONTEXT AND RATIONALE

1. Country and Sector Issues
Honduras is the third-poorest country in Latin America and the Caribbean. Just over half of the
7.2 million Hondurans live in poverty; 24 percent live in extreme poverty. Poverty is a largely
rural phenomenon, with 74 percent of the poor and 86 percent of the extreme poor living in rural
areas. The current challenge Honduras faces is to increase economic growth while ensuring
greater social equity and protecting its natural resources, which form the basis of the rural
economy.

Despite extensive clearing Honduras remains largely forested, with the highest proportion of
forest cover of any Central American country. Thus the potential role of forests is critical in the
country, both for their absolute economic value and for the fact that many of the poorest
households depend on forest and forest products for their livelihoods. For the forestry sector in
Honduras, however, it is extremely important that the value of forests is maximized through a
variety of mechanisms including regulatory and legal reforms, changes in commercialization
practices, and improved marketing. Legislatively, the forestry sector in Honduras is undergoing
major changes, with Congress currently considering a new Forestry Law that is intended to
provide a major boost to the forestry industry in the country.

As an additional mechanism, Honduras sees great potential in carbon financing as a means to
achieve its objectives of economic growth in the forestry industry, conservation, and poverty
reduction, while at the same time addressing the global challenge of climate change. As a first
step toward promoting these development objectives through carbon finance,' the government is
extremely interested in supporting pilot projects that demonstrate the feasibility and value of
carbon finance within the national context, and local stakeholders hope the developmental
benefits associated with carbon finance will spur sustainable development at the local level. One
such pilot project is the Pico Bonito Sustainable Forests Project, to be carried out by Pico Bonito
EcoLogic S. de R. L., the company created to manage the project, and to be partially financed by
the World Bank's BioCarbon Fund (BioCF).

The Bank's overall strategy in Honduras is laid out in the FY2003-FY2006 Country Assistance
Strategy (CAS), which in turn supports the country's Poverty Reduction Strategy (PRS),
originally prepared in 2001. A new CAS is currently in preparation. The goals of this project
align with the PRS/CAS objectives in that this project will help develop carbon-financed
opportunities for expanding the forestry sector in Honduras while at the same time targeting
pockets of high biodiversity and poverty. Project preparation also included financing for building
public sector capacity to respond to the rapidly changing developments on climate change and
substantive direct investments in poor communities in the area of Pico Bonito, including
indigenous communities. This is the first BioCarbon Fund project in Honduras and one of the
first in the world, so it represents an important demonstration opportunity for the potential
enviromnental and socioeconomic benefits of carbon finance.

' Carbon finance is the purchase of credits for emission reductions (ERs) provided to projects sequestering or
capturing greenhouse gases or contributing to the reduction of greenhouse gasses in the atmosphere.
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2. Project Eligibility
Honduras signed and ratified the Kyoto Protocol on July 19, 2000. The country selected the
Secretariat of Natural Resources and the Environment (Secretaria de Recursos Naturales y
Ambiente, SERNA) as the Designated National Authority (DNA). Honduras has also established
a single national forestry definition as required under the Clean Development Mechanism
(CDM).

The proposed project area was deforested before December 31, 1989, which makes it eligible for
afforestation/ reforestation under CDM guidelines. Additional project activities not eligible for
CDM registration have been submitted for financing under the BioCarbon Fund Window 2,
which allows for the purchase of carbon credits from avoided deforestation and other related
activities.

The Government of Honduras endorsed this pilot initiative in a letter from the Minister of
SERNA, the official DNA, dated September 6, 2004. SERNA has participated in the preparation
of the project and has presented the project at national and international events.

3. Rationale for Bank Involvement
The existing World Bank carbon finance funds and facilities, with combined pledges of over $1
billion, are part of a larger global effort to combat global climate change and are consistent with
the Bank's mission to reduce poverty and improve living standards in the developing world.
Through the proposed BioCarbon Fund (BioCF) Project, the World Bank has a unique
opportunity to help alleviate both climate change and poverty by supporting the generation of
Certified Emissions Reductions (CERs). The Bank, through the BioCF, plays a crucial role in the
creation of a specific market for CERs from land use, land-use change, and forestry (LULUCF)
CDM projects. Because of slow progress in international climate change negotiations, the market
for LULUCF CERs has suffered serious delays compared to the faster-developing market for
CERs from other eligible categories such as renewable energy.

The Bank has considerable experience in Honduras, and several ongoing projects in the country
are complementary to the activities and objectives of the Pico Bonito project. The recently
approved GEF-financed Nicaragua/Honduras Coraz6n Transboundary Biosphere Reserve Project
is supporting the creation of a transboundary reserve encompassing three protected areas (Patuca,
Tawahka, and Rio Platano) on the Atlantic coast and in the center of Honduras, and includes
support for community forestry subprojects. The Bank-financed Forests and Rural Productivity
Project (PBPR) is working on sustainable forestry throughout the country, though not
specifically in areas included within the Pico Bonito project. Several projects are tackling land
administration issues in Honduras. Within the overall framework of the Mesoamerican
Biological Corridor, Honduras recently completed the implementation of the GEF-financed
Biodiversity in Priority Areas Project (Proyecto Biodiversidad en Areas Prioritarias, PROBAP),
which included support for the management of Pico Bonito National Park. Finally, the Bank
financed the recently closed Rural Land Administration Project (PAAR) and the Roads
Reconstruction and Improvement Project, both of which supported conservation and land
administration activities in the remaining habitat of the highly endangered Honduran Emerald
hummingbird on the southern fringe of Pico Bonito National Park. The Bank is also currently
financing a CF-Assist facility to help develop capacity for carbon finance projects in El
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Salvador, Guatemala, and Honduras. CF-Assist is sponsoring workshops and financing some
initial preparation activities for new projects. The Bank thus has a wealth of experience working
in the Pico Bonito project area, with local nongovernmental organizations (NGOs) and civil
society, and with the national government.

4. Higher-level Objectives to which the Project Contributes
There are three higher-level objectives to which the project contributes: (a) in the area of global
climate, contribution to the sequestration of atmospheric carbon and furthering the objectives of
the United Nations Convention on Climate Change; (b) conservation of nationally important
biodiversity; and (c) contribution to poverty reduction through development of the forestry sector
in Honduras.

Global Climate Objectives
The purpose of the BioCarbon Fund is to provide financing for projects that either sequester or
conserve greenhouse gases in forests and agro-ecosystems. BioCF projects test how land use,
land-use change, and forestry (LULUCF) activities can generate reductions in atmospheric
greenhouse gases while creating environmental and livelihood benefits. The Pico Bonito project
also meets the additionality requirement of the BioCF established under the Kyoto Protocol.
Given that the Pico Bonito monitoring methodology is expected to serve as a model for similar
projects throughout the world, this project is especially important in developing new markets for
carbon payments for afforestation and reforestation. As such, it has acquired a high profile in the
international carbon market and will be contributing to the development of similar projects
worldwide.

Conservation of Nationally Important Biodiversity
Pico Bonito National Park is the third-largest national park in Honduras, providing essential
connectivity for the Mesoamerican Biological Corridor. It encompasses 107,300 hectares. The
park also contains a tremendous diversity of wildlife-home to dozens of threatened and
endangered flora and fauna, including anteaters, peccaries, monkeys, and jaguars. Its tropical
broadleaf and pine forests are lush with mahogany, cedar, and hundreds of medicinal and
ornamental plants. Project activities will effectively expand and enhance the much-needed buffer
around the core of the park, which in turn will improve park conservation.

Development of Forestry Sector in Honduras
By supporting a key investment in the forest sector in Honduras, the proposed Pico Bonito
Sustainable Forests Project contributes to several of the objectives outlined in the Honduras PRS
and to the Bank's strategy in Honduras, including accelerating equitable and sustainable growth
through the stimulation of private investment and employment creation; reducing rural poverty
through access to better land, new technology, training, and markets; and strengthening social
protection for some of the most vulnerable people in the country, including very poor rural
campesinos and members of the Tolupan indigenous group.

By demonstrating the potential of carbon finance, sustainable forestry activities, and sustainable
agroforestry, the project will open new opportunities for sustainable national economic growth
while strengthening the institutions necessary to support these activities. The demonstration
effect of using carbon finance may multiply the eventual impact of this project on economic
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growth. Finally, through working with NGOs, private sector investors, and a professional
management company as part of planned project activities, the capacity of local people and
institutions will be greatly strengthened through this project, which will likely contribute to
further economic growth and to social development and sustainable environmental management.

B. PROJECT DESCRIPTION

1. Project Development Objective and Key Indicators
The overall development objective of the Pico Bonito Sustainable Forests Project is to generate
850,000 tonnes of carbon dioxide equivalent (CO2 e) emissions reductions by 2017, while at the
same time supporting the restoration of degraded forest habitats and establishment of sustainable
income-generation options. This project will help conserve globally and regionally important
biodiversity and the important ecosystems of Pico Bonito National Park, through reforestation
and protection efforts and support to the local NGO responsible for managing the park. It will
also stimulate the local economy and socioeconomic conditions by creating sustainable
livelihood options and increasing local investment opportunities.

Performance Indicators
The primary performance indicator is the timely delivery of 850,000 tonnes of CO 2e emission
reductions by 2017, as defined in the Emissions Reduction Purchase Agreement (ERPA).
Another key indicator of project achievement is the protection of 1,250 hectares of forest
conserved through reforestation or conservation. The provision of agroforestry assistance to 400
families and the creation of 100 pernanent jobs by 2012 will serve as indicators of the social
impact of the project.

2. Project Components
The Pico Bonito project area encompasses selected plots in the buffer zone of Pico Bonito
National Park, and in communities surrounding the buffer zone. The project is located in the
Atlantida Department and Yoro Department in the north of Honduras. Commercial forestry
activities will be principally centered in two sites-San Marcos to the northwest and La Libertad
to the southeast of Pico Bonito National Park. Communities surrounding these sites will
participate in commercial forestry. Twenty communities 2 will benefit from support for
agroforestry, while dozens more are expected to benefit from the employment generated by Pico
Bonito EcoLogic S. de R. L. A detailed map of the project area is included in Annex 9.

The communities targeted to participate in project activities are among the poorest in Honduras.
Because these communities depend largely on subsistence agriculture and are vulnerable to
fluctuations in production, they are also those most likely to put pressure on the natural resources
contained within the national park. By including these communities in project activities and
creating alternative, sustainable means of income generation, the project will help increase local
standards of living while decreasing pressure on endangered species, critical ecosystems, and
protected natural resources. The land on which the project is based is currently being used for

2These 20 conmmunities are: San Marcos, Santa Fe, La America, Calderas, Aguacate, El Chorro Tamarindo, San Rafael, Rio
Blanco, Quebrada de Arena, Quebrada Plana Arriba, La Libertad, La Laguna, Quebrada Galana, Las Flores, El Pital, El Cacao, El
Manchon, Camnpamento, San Jose del Higuerito, and Zacataloza.
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marginal agricultural practices. This is dominated by planting of corn and beans. Some land is
used for cattle pasture while portions of the land are intermittently left fallow.

The Pico Bonito Sustainable Forestry Project is made up of two components: (a) Sustainable
Forest Management, and (b) Forest Conservation. See Annex 2 for details on all the components
and subcomponents of the project.

A) Sustainable Forest Management

Within this component are three subcomponents: (1) agroforestry for small-scale producers, (2)
reforestation for sustainable commercial forestry, and (3) community-based sustainable forest
management. Only native tree species will be used in reforestation programs, except in the
agroforestry investments.

Al) Agroforestry for Small-scale Producers (600 hectares)
The project will enhance existing small-scale agricultural practices in 20 villages, which were
selected based on local characteristics and interest in participating in agroforestry training
activities. Approximately 400 families will be provided with technical training and seeds to
expand the native tree cover on their farms, resulting in improved farm productivity and farm
income. Environmental benefits include improved soil conservation, rebuilding of topsoil,
enhancing biodiversity on working landscapes, and improving upland watershed management.
This subcomponent is eligible for financing under Window 1 (afforestation/reforestation) of the
BioCF.

A2) Reforestation for Sustainable Commercial Forestry (1,000 hectares)
Commercial forestry operations will provide full-time employment for 300 to 450 local people
between 2006 and 2012, and 100 permanent employees after 2012. Unproductive agricultural
lands will be converted to forestry plantations, enhancing biodiversity, strengthening watershed
protection, and protecting vulnerable landscapes. The operation will be submitted for Forest
Stewardship Council (FSC) certification. This subcomponent is eligible for financing under
Window 1 of the BioCF (for reforestation/afforestation).

A3) Community-based Sustainable Management of Existing Forests (1,300 hectares)
Community forestry on land currently held by the communities, and used at least partially for
forestry, will be supported by the project. These sustainably managed forests will strengthen
protection of biodiversity and watersheds. Technical assistance will be provided to the
communities to strengthen the long-term productive capacity of the community forestry
associations, and linkages with local, national, and international markets will be sought. This
subcomponent is eligible for financing under Window 2 (avoided deforestation and related
activities) of the 5ioCF.

B) Forest Conservation

Within this component are two subcomponents: (1) natural forest restoration of degraded lands
for conservation; and (2) forest protection through land acquisition.
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B1) Natural Forest Restoration through Reforestation of Degraded Land for Conservation
(1,000 hectares)

Unproductive and degraded lands will be purchased under the project (though without any World
Bank or BioCarbon Fund financing). These lands will be reforested with mixed plantings of
native species and set aside for conservation. Currently, these lands offer insignificant economic
benefit to local people. As part of the project, degraded upland water catchments will be restored,
vulnerable landscapes will be stabilized, and the habitats of endangered flora and fauna will be
better protected and enhanced by planting native tree species. Carbon that will eventually be
sequestered in these areas is eligible for financing under Window 1 of the BioCF.

B2) Forest Conservation through Land Acquisition (250 hectares)
As part of the project, selected old-growth forests abutting the nucleus of the park will be
protected, averting the sale of forests to ranchers and farmers seeking to expand their productive
lands. This will prevent deforestation and increase the undisturbed area within the park's buffer
zone. These forests will continue to protect essential and vulnerable water-catchment areas
which provide water to dozens of downstream communities. No agroforestry or forestry
activities will be carried out in these parcels. Carbon sequestration under this subcomponent is
eligible for financing under Window 2 of the BioCF (avoided deforestation).

Pico Bonito EcoLogic S. de R. L. will purchase largely degraded agricultural lands. Because
these lands are poorly suited for agriculture, there is interest in selling the lands to the project.
Land sales are voluntary and not mandated by the project in any way. Further information on
land acquisition is included in Annex 2. These areas will be converted from degraded areas to
productive commercial forestry operations through restoration and reseeding.

For purposes of the Clean Development Mechanism (CDM), the Government of Honduras
defines forests as land having growing trees with:

* A minimum area of 1 hectare
* A minimum tree crown cover of 30 percent
* A minimum tree height of 5 meters.

All CDM-eligible reforestation activities that will be implemented in this project for emission
reductions will reach these definitions of forest within the time frame of the project period.

The social benefits that will be produced by project operations are important. The commercial
forestry operations are expected to provide full-time employment for approximately 300 local
people between 2006 and 2012, and 100 permanent employees thereafter. Up to 400 families are
expected to benefit from increased income from agroforestry, and 20 communities will benefit
from agroforestry training. Up to 5,000 residents from as many as 120 communities will receive
benefits from the income accrued to Pico Bonito EcoLogic S. de R. L.

3. Carbon Finance Component of the Project
Subcomponents Al, A2, and B1 are eligible for emissions reductions under the CDM's
LULUCF guidelines for afforestation/reforestation activities (Window 1 of the BioCarbon
Fund). Subcomponents A3 and B2 are expected to be supported by the BioCarbon Fund's
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Window 2, which contemplates support of carbon offsets for avoided deforestation and related
activities that are currently not included in LULUCF guidelines.

To minimize or eliminate activity-shifting leakage, the project will initiate additional programs.
This will include assistance to project participants in the establishment of agroforestry and
improved agricultural practices on farmer lands outside of CDM project boundaries, through
education and agricultural extension workers. The increased yield and market value of these
crops, along with the enhanced soil fertility of such practices, is expected to reduce the need for
additional farming lands.

Over the life of the project, the sales of emissions reductions (ERs) are expected to generate $3.3
million for the project. Of this total, $1.8 million in ERs are expected to be purchased by the
BioCarbon Fund under Window 1, which covers Kyoto-compliant afforestation/reforestation
activities. In accordance with the signed ERPA, the ERs will be purchased for $4.00 per ER. An
additional $1 million will be earned through the sale of ERs under the BioCF's Window 2, which
covers non-Kyoto-compliant avoided deforestation activities. All BioCF payments will be made
by 2017.

For the 17 year BioCarbon Fund period, total project revenue is expected to be $7.0 million and
total earnings a negative $3.3 million3 . By 2035, when regular timber harvestings will be taking
place, total revenue is expected to be $43.5 million and total earnings $18.7 million. Of the total
expected project revenue through 2017, 4Q percent is expected to come from ER purchases from
the BioCarbon Fund. This financing will come at a critical time. The BioCF payments for ERs
will cover plantation establishment costs, reduce financial costs, and most important, leverage
additional financing for start-up costs. Annual payments for ERs will begin in Year 2 of the
project. Since the financial breakeven point of the project is not expected until approximately
2012, when income from carbon, agroforestry, and early thinnings exceeds costs, and given that
revenues from full timber harvests and thinnings will not begin until approximately 2014,
payments for ERs will provide a critical source of initial funding. More than one-quarter of the
financing needed before the financial breakeven point could be covered by payments for ERs;
the rest will be covered through equity financing. See Annex 4 for further details on the financial
analysis of the project.

3 All financial figures exclude costs and revenue associated with nilling, as well as revenue earned by small farmers
for agricultural activities.
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C. IMPLEMENTATION

1. Institutional and Implementation Arrangements
The Pico Bonito Sustainable Forests Project was developed by the Honduran NGO Fundaci6n
Parque Nacional Pico Bonito (Pico Bonito National Park Foundation, FUPNAPIB) and the U.S.
NGO EcoLogic Development Fund (hereafter EcoLogic). Both NGOs have a long-standing
commitment to Pico Bonito National Park and the surrounding communities; FUPNAPIB is
responsible for the management of the national park through a co-management agreement signed
with AFE-COHDEFOR, the State Forestry Agency. The Pico Bonito Sustainable Forests Project
will be governed by Pico Bonito EcoLogic S. de R. L., a Honduran for-profit enterprise owned,
for investinent purposes, by the U.S.-based Pico Bonito-EcoLogic USA LLC. This firm, in turn,
has a Board of Directors composed of representatives from EcoLogic and FUPNAPIB, investors,
possibly a community representative, and others. Income will be derived from timber, carbon,
agroforestry, and other ancillary earnings that will accrue to Pico Bonito EcoLogic S. de R. L.
Once the project becomes profitable and investors earn back their original investment plus a
previously negotiated return on the amounts invested, profits will be shared among investors,
FUPNAPIB, EcoLogic, employees of Pico Bonito EcoLogic S. de R. L., and local communities
(see Annex 3 for further details).

Pico Bonito EcoLogic S. de R. L. will be charged with overall project governance. Day-to-day
oversight of project operations will be provided by the general manager of Pico Bonito EcoLogic
S. de R. L. FUPNAPIB and EcoLogic, as principal shareholders in Pico Bonito-EcoLogic USA
LLC, will oversee this manager. Both organizations have demonstrated a commitment to
balancing the needs of the local people and ecosystems with project implementation goals, and
both have a long history of positive engagement in the Pico Bonito area.

Once implementation begins, the general manager, together with the Pico Bonito-EcoLogic USA
LLC Board, will assemble a small project management team to focus on reforestation activities.
FUPNAPIB will be hired to provide agroforestry and social forestry technical assistance and to
contribute to conservation activities. The commercial forestry and reforestation for conservation
activities will be the responsibility of Brinkman Associates, which was hired through a
competitive process during preparation. Forest Stewardship Council (FSC) certification will be
sought for this operation. The management team will meet on a regular basis with participating
farmers and community leaders, both formally and informally, to ensure that the project will be
implemented in a manner consistent with community needs and interests.

2. Monitoring and Evaluation of Outcomes/Results
Project supervision will be carried out by the World Bank in coordination with an independent
Designated Operational Entity (DOE), to be hired by the BioCarbon Fund. The DOE is expected
to be trained in Bank safeguard issues. The BioCarbon Fund will deduct the Bank's supervision
costs and the payments to the DOE from Certified Emissions Reduction (CER) payments to Pico
Bonito EcoLogic S. de R. L. These costs are capped at $250,000 over the life of the project.

Bank Supervision
The Bank's regional project team will supervise the project for three years from the time of
ERPA signature. This will include monitoring of environmental, social, and other safeguard-
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related issues, and other technical, institutional, and administrative aspects of the project. The
costs of this supervision and the remediation of any problems detected will be covered initially
by the Bank's Carbon Finance Unit (ENVCF) and deducted from carbon payments.

DOE Validation and Registration
The BioCF will hire a licensed Designated Operational Entity, and will deduct the costs of this
supervision from carbon payments. The DOE is responsible for validating the project design and
methodology. Once the project is operational, the DOE verifies emission reductions every five
years, certifies them as appropriate, and requests the CDM Board to issue Certified Emissions
Reductions accordingly. (During off years, payments are based on emissions reductions
estimates provided by the project, and are readjusted every five years based on the DOE's
findings.) Verification will continue until the end of the project in 2017.

Safeguard Issues
After the Bank's regional project team's supervision responsibility officially ends in Year 3,
supervision of safeguard issues will likely be assumed by the DOE, which will have been trained
for this purpose. Should the DLOE detect any potential safeguard issues, a Bank team will follow
up in the field. If it is determined that a Bank safeguard policy has been violated by the project at
any time up until 2017, carbon payments will be halted and not reinstated until the problem has
been resolved.

Social and Environmental Impacts
On a day-to-day basis, FUPNAPIB will monitor the social and environmental impacts of the
project, including effects on livelihoods, biodiversity, and waterways. There has been strong
community input in the design of project indicators, and continued community and NGO
participation in Pico Bonito EcoLogic S. de R. L. will also help assure community participation
in monitoring of social impacts and the effective employment of an adaptive management plan.

3. Critical Risks and Possible Controversial Aspects
One important risk is that posed by unclear land tenure laws and regulations, given that the
project contemplates land purchases and exploitation of forest resources on land titled to the
State. Some property is fully titled and registered and presents no risk for purchase. However,
most landholders in the project area only have usufruct rights, which are widely recognized
locally, but often have an unclear or ambiguous basis in law. A third category of land falls in a
gray area, with a title emitted by one government agency but not recognized by another. That
being said, in practical terms land tenure is relatively secure, with local landholders recognizing,
respecting, and buying and selling usufruct rights. These rights are in practice respected by the
government. The project has designed a strategy to mitigate the risk posed by land tenure by
securing land in ways recognized at both the local and national levels. This strategy is explained
in Annex 2.

There is a slight risk that converting active agricultural land to forest may cause the agricultural
activity to shift to another nearby location. The project teaTn has attempted to mitigate this
leakage in the project design through reforesting only marginal agricultural land, increasing
agricultural production on existing agricultural lands by using agroforestry techniques, and
providing employment in forest management to participants. Residents who sell their land also
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have the option to stay and work with the project on sustainable activities. As described in the
monitoring methodology, any leakage will be closely monitored, and project activities will be
adapted to mitigate this leakage.

Forest lands, including those reforested or conserved under the project, are vulnerable to natural
threats such as forest fires, pests, hurricanes, and drought. This risk has been incorporated into
the financial calculations. However, both local residents and the forestry company selected to
manage commercial lands have extensive experience in mitigating this type of risk to the greatest
extent possible. Mitigation measures have been incorporated into management plans. Hurricanes
are frequent in the region, but the probability that they will devastate plantations is relatively
low. The possibility that unexpected catastrophic events, or timber harvesting, will release
sequestered carbon has been accounted for in the methodology. If the release of sequestered
carbon is detected, an equivalent quantity of CERs will be replaced.

While the organizations that will participate in Pico Bonito EcoLogic S. de R. L. have extensive
experience in and commitment to the project area, they have not yet implemented a carbon
finance project. However, capacity building was undertaken as part of project preparation and
will continue under implementation, and the capacity for implementation has been judged to be
sufficient. While less critical to the success of this particular project, the government's capacity
to support carbon finance initiatives will be important. The preparation phase also included
activities to strengthen public sector capacity for carbon finance, which should benefit this
project. Finally, project proponents recruited an international forestry company, Brinkmnan
Associates, which has extensive commercial forestry and carbon finance experience, and which
serves as an important source of capacity building and training.

As of ERPA signing, perhaps the greatest risk is project financing. While several verbal
commitments for funding have been secured and negotiations with other investors are ongoing,
only bridge financing has been received to date. Further equity investment is critical in order to
acquire the additional lands necessary for planting, and for timber harvest and carbon
sequestration. Although it is probable that the signing of the ERPA and start-up of project
operations will stimulate investment, the risk remains high. Furthermore, while much care has
been taken in the financial analyses outlined here, this is a complex project, and it is possible that
costs may be higher than initially expected. Private sector equity investment would be sought to
cover costs beyond those presented here. While project proponents have received offers of debt
financing exceeding the project's needs, project proponents are seeking the most favorable terms
of finance and have thus focused on securing private equity investors.

Table 1 summarized primary risks identified for this project.

Table 1. Project Risks

Risk Level Comments/Mitigation Measures
Insufficient Equity Funding High While a detailed funding plan has been

prepared, very little investor funding has been
confirmed. Most of the needed funding has
been verbally committed or is in negotiations.

Land Tenure Moderate Land tenure in Honduras is often unclear. The
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land acquisition strategy includes steps to
secure land rights that will be recognized both
locally and by the government.

Low Capacity of Responsible Moderate Both EcoLogic and FUPNAPIB have extensive
Agencies and Organizations experience in related areas but have never

executed a carbon finance project. Government
capacity for climate change activities is low.
Capacity building and strengthening for all
parties formed part of preparation. An
experienced international forestry company
was selected to manage timber and carbon
assets.

Leakage Low The project has been designed to minimize
leakage of agricultural activities into other
areas. Leakage will be monitored as part of the
monitoring plan.

Natural Threats (pests, fire, Low Some risk is inherent, especially from fire, but
hurricanes) experienced managers and careful management

plan preparation have minimized this risk.

A potentially controversial issue the project involves is induced migration. Under the project,
some marginal and degraded land will be purchased for reforestation and either conservation or
sustainable forestry activities, and other parcels of standing forest will be acquired for
conservation. It should be noted that all land sales are voluntary and that no Bank money will be
used in any land purchases. Purchases will be financed entirely by equity financing (see Annex 2
for details). A result of this may be that the farmers purchase more fertile lands outside the
project area and relocate to another area. Again, this relocation would be voluntary. No one will
be forced or coerced to sell or leave their land. Those who choose to stay will be eligible to
participate in project activities, including employment and ownership participation in Pico
Bonito EcoLogic S. de R. L., training in higher-yield intensive agroforestry production, and
marketing assistance. Leakage from activity shifting will be closely tracked by assessing the
deforestation rate as part of the monitoring procedure, and has been included in the monitoring
methodology.

4. ERPA Conditions and Covenants
The ERPA does not contain any conditions or covenants that vary from the standard content.
Annex 7 presents the generic ERPA table of contents. The Bank, as trustee of the BioCarbon
Fund, will make direct payments in accordance with the ERPA.

D. APPRAISAL SUMMARY

1. Economic and Financial Analyses
Over the life of the project, the sales of emissions reductions (ERs) are expected to generate
$3.19 million for the project. Of this total, $2.8 million in ERs are expected to be purchased by
the BioCarbon Fund under Windows 1 and 2. In accordance with the ERPA, the ERs for
Window 1 will be purchased at $4.00 per tonne, and the ERs for Window 2 at $2.50 per tonne.
The project's total operating costs over 12-year life of the project (through the end of BioCF
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payments) are expected to be $10.3 million. Total project revenue for this period is expected to
be $7.0 million, with total earnings before interest, taxes, dividends, and depreciation of a
negative $3.3 million. By 2035, the end of the initial permanence period, total revenue is
expected to be $43.5 million and total earnings $18.7 million. By 2035, the end of the initial
permanence period, the financial Internal Rate of Return for the project without carbon financing
is calculated to be 6.37 percent. With carbon financing, this number increases to 8.90 percent, a
jump of more than 28 percent, making the project much more attractive to investors.

Of the total expected project revenue through 2017, 40 percent is expected to come from ER
purchases from the BioCarbon Fund. This financing will come at a critical time. Annual
payments for ERs will begin in Year 1 of the project. Since the financial breakeven point of the
project is not expected until 2012, and revenues from timber harvests and thinnings will not
begin until 2014, payments for ERs will provide a critical source of initial funding. One-quarter
of the $7.4 million in financing needed before the financial breakeven point will be covered by
payments for ERs. These payments will also serve to smooth fluctuations in timber prices and
harvest sizes throughout the project implementation period. Other initial financing costs will be
covered through equity financing from private investors. Debt financing will be assumed only if
no further equity financing can be secured. See Annex 3 for further information on project
finances.

2. Technical
It is estimated that net removals of anthropogenic greenhouse gases from the atmosphere under
the Pico Bonito project will total 850,000 tonnes by 2017.

Baseline and Additionality
The baseline scenario for this project is the continued use of the majority of the project area as
cattle pasture; corn, bean, and other agricultural fields; and fallow land, all of which have low
productivity due to degraded soil. The 250 hectares of old-growth forest identified for
conservation would most likely be cleared within the next few years for pasture or farming.
Without technical assistance, the management of the 1,300 hectares of community forestland
would likely decline and threaten the survival of the forest. Reforestation of the degraded lands
for commercial forestry or conservation (the components of the project which will generate
carbon credits) would be extremely unlikely due to the relatively high cost of consolidating
scattered parcels of land, low returns and difficult operating conditions for commercial forestry
operators, low organizational capacity among local actors, and lack of technical capacity. Natural
regeneration is also considered extremely unlikely, because the degraded lands provide their
owners with income and food from subsistence agriculture and livestock raising. Income
received from the sale of emission reduction credits will make the project economically
attractive, while the technical assistance provided during project preparation and implementation
will ensure that the necessary capacity is in place. The changes in carbon stocks through selected
carbon pools (aboveground biomass, belowground biomass, litter, deadwood, and soil organic
carbon), which would not have been possible without carbon finance, represent the additionality
of the Pico Bonito Project.
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Potential Barriers
The barriers identified by Pico Bonito EcoLogic S. de R. L. prior to start-up include: unavailable
funds, inaccessible commercial bank loans, lack of capacity for successful planting and
management, inadequate institutional arrangements, and market risks that prevent commercial
investors or local communities from using the land in a manner that will lead to carbon
sequestration. Without the proposed project, it is nearly certain that the lands included in the
project area would continue to be used for marginal agriculture as they have in past decades.
This carbon finance, which will help the project survive the years before income from the first
timber harvest is received and later smooth fluctuations in timber price and supply, is
fundamental in removing financial barriers. More details on barrier removal are provided in
Annex 2.

3. Fiduciary
Since this project will not involve financial management of loan or grant funds, a fiduciary
analysis is not required. A financial analysis is included in Annex 4.

4. Social
The Pico Bonito Sustainable Forests Project was designed in consultation with the local
communities, ladino and indigenous, that will be affected by and will benefit from the project.
The activities financed under the PHRD grant for project preparation included substantial
investments directly in local communities for education and training on carbon sales, pilot
reforestation, pilot agroforestry projects, establishment of greenhouses, and local institutional
strengthening. The design of the project, including the focus on agroforestry and community
forestry, is fully supported by the local communities. The communities will likely also hold seats
on the Executive Board of Pico Bonito EcoLogic S. de R. L., guaranteeing them a- substantial
role in the implementation and management of the project.

The project is expected to have an extremely high positive social impact. In an area with low
levels of income (approximately $1,000 per household per year) derived largely from subsistence
agriculture and livestock raising, the alternatives created through agroforestry, community
forestry, tree nurseries, and other related businesses will be critical in raising the standard of
living in local communities. Currently, rural unemployment in the region is approximately 30
percent, far above the national average of 6.3 percent. The reforestation components will provide
242,000 person-days per year of employment (approximately 300 full-time jobs) from 2006 to
2009. Another 314,000 person-days per year of employment (about 450 positions) will be
needed during the first thinning stage from 2010 to 2012. This number will then be reduced to
100 permanent employees. Contracting will give preference to local people, and will encourage
women and ethnic minorities to accept employment. The labor force will come from the
surrounding villages and the nearby city of La Ceiba (population 124,000).

An additional 400 families will gain access to increased income as a consequence of
participating in agroforestry activities, which will increase farm productivity and income, and 20
communities will benefit from agroforestry training. It is anticipated that income on participating
farms will permanently increase by at least 20 percent after three years. Several local employees
will also be hired to join a management team. An additional estimated 5,000 residents from as
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many as 120 communities will ultimately receive benefits from the income accrued to Pico
Bonito EcoLogic S. de R. L.

The project will provide social benefits beyond income generation and employment as well.
Capacity-building exercises will further increase the ability of local communities to take
advantage of further opportunities related to agroforestry, natural resource management and,
perhaps, carbon finance. Reforestation will also positively impact local people by enhancing
their water supply and the availability of game, reducing time spent on gathering firewood, and
improving access to non-timber forest products.

The project area includes approximately 1,200 members of the Zopotal tribe of the Tolupan
indigenous group. The Tolupanes have a level of poverty that is far above the national average,
and are especially likely to benefit from agroforestry training and related income-generating
activities. The project has been designed specifically to mitigate any negative impacts that might
be experienced by this group and increase potential benefits through agroforestry and other
training and technical assistance. The project does not contemplate commercial forestry activities
on lands used or traditionally occupied by the Tolupan people. An Indigenous People's Plan
(IPP) was drafted during preparation with the participation of the Tolupan community, has been
fully consulted, and will be applied during implementation. More information on this subject is
included in Annex 5 on Safeguard Policies.

5. Environment
The Pico Bonito Sustainable Forests project area is extremely rich in environmental terms,
containing eight identified life zones. The nearby National Park contains a number of rare or
endangered species, including eight species of endangered fauna and seven species of fauna on
the national protected species list. The project area encompasses watersheds that provide
drinking water to over 500,000 people.

The project is expected to be beneficial in environmental terms. It will sequester an estimated
850,000 tonnes of CO2e by 2017, contributing to an overall reduction of greenhouse gases in the
atmosphere, mitigation of climate change, and reduction in global warming.

On a local level, reforestation with native species will have a positive impact on restoring fragile
landscapes and water-catchment areas in one of the country's most vulnerable watersheds (as
identified by a recent USAID study), and enhancing habitat of threatened species of global and
regional importance like the jaguar, quetzal, and tapir. This is something especially important
given the location of the project in the areas surrounding Pico Bonito National Park.

The Pico Bonito Sustainable Forests Project will plant an estimated 3 million trees in and around
the buffer zone of the Pico Bonito National Park. The restoration and reforestation efforts will
result in more extensive tree cover in the Pico Bonito project area, contributing to more stable
soil, especially on hillsides, improved water drainage in catchment areas, and a potential increase
in the amount and quality of organic material in the soil. Among the direct environmental
benefits that accrue to local residents through project activities is increased potable water quality
due to better conservation of microwatersheds, which will benefit an estimated 20,000 people in
the project area.

14



The potential for indirect benefits is high as well, because the generation of wood products by
the project may decrease harvesting of tropical hardwoods (either legal or illegal) elsewhere. As
a result, there may be a decrease in fossil fuel consumption to harvest, process, transport, and
discard the wood products that would be generated elsewhere.

All potential environmental safeguard issues contemplated by this project are addressed in
Annex 5 on Safeguard Policies, and in the environmental assessment, including an
environmental management plan, community forestry action plan, and pest management plan.

6. Safeguard Policies

Safeguard Policies Triggered by the Project Yes No
Environmental Assessment (OP/BP/GP 4.01) [X] [I]
Natural Habitats (OP/BP 4.04) [X] []
Pest Management (OP 4.09) [X] [I]
Cultural Property (OPN 11.03, being revised as OP 4.11) [X] [ ]
Involuntary Resettlement (OP/BP 4.12) [ ] [X]
Indigenous Peoples (OP 4. 10) [X] I ]
Forests (OP/BP 4.36) [X] I ]
Safety of Dams (OP/BP 4.37) [1 [X]
Projects in Disputed Areas (OP/BP/GP 7.60) [] [X]
Projects on International Waterways (OP/BP/GP 7.50) [] [X]

The safeguard screening category of the project is "S2." The project is classified as category
"B," requiring an Environmental Analysis (EA) but not a full-scale Environmental Assessment
study. In accordance with OP 4.01, an Environmental Analysis is being conducted. An
environmental management plan is being developed for the project. Important findings and
useful recommendations from the EA are integrated into project design (see Annex 5).

7. Policy Exceptions and Readiness

This project complies with all World Bank policies.

By supporting the proposed project, the Bank does not intend to prejudice the final determination of the parties' claims on the
disputed areas.
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Annex 1: Project Design Document Summary

HONDURAS: Pico Bonito Sustainable Forests Project

This is a summary of the draft Project Design Document (PDD) presented to the CDM by EcoLogic and
FUPNAPIB. The annexes of the PDD are not included. A new methodology was submitted to the CDM in April
2006; once approved, this methodology will form the basis for a new PDD. The PDD does not account for activities
not compliant with LULUCF guidelines, namely purchasing old growth forests to avoid deforestation and
supporting community management of pre-existing forests.

CONTENTS
A. General description of the proposed Afforestation/Reforestation (A/R) CDM project activity
B. Application of a baseline methodology
C. Application of a monitoring methodology and plan
D. Estimation the net anthropogenic GHG removals by sinks
E. Environmental impacts of the proposed A/R CDM project activity
F. Socioeconomic impacts of the proposed A/R CDM project activity
G. Stakeholders' comments

SECTION A. General description of the proposed Afforestation/Reforestation (A/R) CDM
project activity

A.1. Title of the proposed A/R CDM project activity:
Reforestation around Pico Bonito National Park, Honduras

A.2. Description of the proposed A/R CDM project activity:
The project is located in the buffer zone around Pico Bonito National Park on the Caribbean
coast of Honduras. Pico Bonito National Park is the third largest national park in Honduras,
providing essential connectivity for the Mesoamerican Biological Corridor. It encompasses
107,300 hectares (265,000 acres), including nine mountains, hundreds of waterfalls, and 17
upland watersheds, which, together, are one of the country's most important freshwater sources.
The park also contains a tremendous diversity of wildlife-rich in endemic species and home to
dozens of threatened and endangered flora and fauna- including anteaters, wild boar, monkeys,
and jaguars. Its tropical broadleaf and pine forests are lush with mahogany, cedar, and hundreds
of rare medicinal and ornamental plants.

The land on which the project is based is currently being used for marginal agricultural practices.
This is dominated by planting of corn and beans. Some land is used for cattle pasture while
portions of the land are intermittently left fallow. The project area has been under increasing
pressure from expanding agriculture. Small-scale farmers and loggers have been encroaching on
and deforesting forested lands. The area is periodically influenced by hurricanes. Deforestation
and cultivation of marginal lands can compound the effects of extreme events.

The project consists of three activities:
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A) Agroforestry for Small Scale Producers. 600 hectares.
The project will enhance existing small scale agriculture and animal husbandry practices in 20
villages, which were selected based on local characteristics and interest in participating in
agroforestry training activities. Approximately 600 farmers will be provided with technical
training and appropriate tree seeds to expand the native tree cover on their farms, resulting in
improved farm productivity and farm income. Environmental benefits include improved soil
conservation, rebuilding of top soils, enhancing biodiversity on working landscapes, and
improving upland watershed management.

B) Reforestation for Sustainable Commercial Forestry. 1,000 hectares.
Commercial forestry operations will provide full-time employment for 300-450 local people
between 2006 and 2012 and 100 permanent employees after this date. Unproductive agricultural
lands will be converted to forestry plantations enhancing biodiversity, strengthening watershed
protection and protecting vulnerable landscapes.

C) Natural Forest Restoration through Reforestation of Degraded Land for Conservation.
1,000 hectares.

Extensive, unproductive and degraded agriculture lands that provide essential and vulnerable
water catchments areas for dozens of downstream communities will be acquired under the
project (though without any World Bank or BioCarbon Fund funding). These lands will be
reforested with mixed plantings of native species and set aside entirely for conservation; no
forestry operations will be permitted on land designated for conservation. Currently, these lands
offer insignificant economic benefit to local people. As part of the project, degraded upland
water catchments will be restored, vulnerable landscapes will be stabilized, and the habitats of
endangered flora and fauna will be better protected and enhanced by planting native tree species
on barren and degraded landscapes.

D) Forest Preservation Through Land Acquisition. 250 hectares
As part of the project, selected old-growth forests abutting the nucleus of the park will be
protected, averting the sale of forests to ranchers and farmers seeking to expand their productive
lands. This will prevent deforestation and increase the undisturbed area within the park's buffer
zone. These forests will continue to protect essential and vulnerable water catchments areas to
dozens of downstream communities. Again, these lands will be held entirely for conservation
purposes; no agroforestry or forestry activities will be carried out in these parcels.

E) Community-Based Sustainable Management of Existing Forests. 1,300 hectares
Community forestry efforts on land currently held by the communities and used, at least
partially, for forestry will be supported by the project. These sustainably-managed forests will
strengthen protection of biodiversity and watersheds. Technical assistance will be provided to
the communities to strengthening the long-term productive capacity of the community forestry
associations, and linkages with local, national, and international markets will be sought.

Without the additional income from carbon credits, reforestation in the project areas is not
economically feasible. With the sales of carbon credits and additional income from managing the
reforested lands, the proposed A/R CDM project activity can provide benefits to local farmers
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and communities that range from direct income supplements to broader social and environmental
benefits.

In order to minimize or eliminate activity-shifting leakage, the project will initiate additional
programs. This will include assistance to project participants in the establishment of agroforestry
and improved agricultural practices on farmer lands outside of CDM project boundaries through
education and agricultural extension workers. The increase yield and market value of these crops
along with the enhanced soil fertility of such practices will prevent any need for additional
farming lands.

A.3. Project participants:
Host Country: Honduras

Project participants:
* Individual farmers
* FUPNAPIB (Fundacion Parque Nacional de Pico Bonito)
* The EcoLogic Development Fund
* The BioCarbon Fund of the World Bank
* Pico Bonito EcoLogic S. de R. L.

Pico Bonito EcoLogic S. de R. L., a Honduran operating company will generate CERs from land
acquired in and around Pico Bonito National Park, whereby reforestation will benefit local
community and national interests while creating various forestry, agroforestry and carbon credit
based products for distribution and sale.

A.4. Technical description of the A/R CDM project activity:

A.4.1. Location of the proposed A/R CDM project activity:
The proposed A/R CDM project activity is located in Atlantida Departamento and Yoro
Departamento in the North of Honduras, and is principally centered on two communities - San
Marcos to the Northwest and La Libertad to the Southeast of the Park.

(For figures, please see Annex 9.)

A.4.1.1. Host Party(ies):
Honduras

A.4.1.2. Region/State/Province etc.:
Atlantida Departamento,
Yoro Departamento

A.4.1.3. City/Town/Community etc:

Latitude (N. degrees) Longitude (W. degrees) Elevation (na.sl.)
San Marcos 15.57 to 15.46 -87.05 to -87.18 200-600
La Libertad Quebrada 15.50 to 15.55 -86.70 to -86.77 1.100-1,500
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A.4.1.4. Detail of geographical location and project boundary, including information
allowing the unique identification(s) of the proposed A/R CDM project activity:

All maps and GPS plot coordinates for all project boundary locations will be presented to the
DOE at the time of validation. The specific geographical positions (longitude, latitude) around
the boundaries of each of project parcels of land have been determnined using GPS. For
illustration, a subset of the project boundaries and geographical locations are indicated in figures
below.

Fig. A-3. Lands to be planted around San Marcos (land purchases currently incomplete)

Fig A-4. Lands to be planted around La Libertad (land purchases currently incomplete)

A.4.1.5. A description of the present environmental conditions of the area, including a
description of climate, hydrology, soils, ecosystems, and the possible presence of rare or
endangered species and their habitats:

Climate
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On the Northern flank of the Nombre de Dios mountain range (where the community of San
Marcos is located), between 200 and 600 meters above sea level, the annual average precipitation
is 2,900 mm with approximately 190 rainy days a year. The least rainy months are April and
May. Canicular days (very hot days) are not very common in this area. The mean annual
temperature is 26°C, varying between 29 and 19 degrees. Mean relative humidity is 84%.

For the highest parts of the mountain range between 600 and 2,000 meters above sea level where
the community of La Libertad is located), the average annual precipitation is equal to 3,300 mm.
The rainiest months are October and November and the least rainy ones are March and April.
Canicular days (very hot days) are highly marked in this area. The mean annual temperature is
26°C. However, at the highest areas temperatures fluctuate between 16 and 24 degrees. Mean
relative humidity is above 85%.

The region is affected by extreme weather events including hurricanes and tropical storms with
associated flooding and damage. Hurricane Mitch in 1998 presented a devastating example.

Hydrology
The area produces large quantities of water for communities in the park's area of influence and
buffer zone. There are more than half a million people in the surrounding area distributed
between villages, hamlets and cities. According to the Honduras basin classifications, the Pico
Bonito National Park is located in the hydrographic basins of the rivers Aguan and Cangrejal.
Both rivers flow into the Caribbean Sea or the Antilles. The Cangrejal river basin, to the North of
Pico Bonito National Park, contains over 10 rivers. while the Aguan river basin, to the South of
Pico Bonito National Park, contains over 5 rivers. Their different courses, beginning in the
nuclear zone of the national park, supply drinking water to the populations living in the buffer
zone. During their journey they provide water for agricultural, livestock and recreational
purposes. Their waters also help sustain the coastal marine ecosystems downstream.

Soils4

The different soils of the mountainous and coastal areas, in the North of the region, belong to the
Choloma, Yarica, Toy6s and Jacaleapa series. Sandy and clay loam are predominant. In the
northern zone of the Pico Bonito National Park there are seven series of soil; the most
characteristic are those classified as UTHa-3 and UTHa-7, formed by well-drained, moderately
deep soils made up of schists with intermittent quartz strata. In the southern zone, five series of
soil were found, one of the most common being UTHa-9. This series is characterized by
moderately deep, well-drained soils which are suitable for various types of cultivation.

There are nine soil series in the higher part of the basin on the Nombre de Dios mountain range,
including Choloma soils, characterized by their profundity which varies from 20 to 60m, they
have a sandy to clay loam texture, and are suitable for all types of cultivation.

From Plan de Manejo Parque Nacional Pico Bonito. 2004. pp. 1 52
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Lands in the project area suffer from soil erosion resulting from the removal of forest cover
during agricultural field preparation. As a result of marginal agriculture practices, as fields
increase in age, soil degradation increases leading to reduced soil fertility.

Ecosystems

Holdridge Life Zone Classifications in Pico Bonito Region:
* Subtropical wet forest, from sea level to 900 masl (SAN MARCOS).
* Subtropical moist forest, to the Northeastern part of the Atlantida Department, from 50 to

600 masl.
* Subtropical lower montane rainforest, in the interdepartmental border dividing Atlantida and

Yoro, stretching towards the East at approximately 800 masl.
* Subtropical montane wet forest, in South of the Atlantida Department and to the North of

Yoro, on the internal slopes, between 1,300 and 2,500 masl (LA LIBERTAD).
* Subtropical moist transition dry forest, to the North of Alto del Aguan valley at an average

height between 500 and 600 masl.
* Subtropical moist forest, comprises the Northeastern part of the Yoro Department, another
* section that has a wide altitudinal range, from 15 to 1,699 masl.
* Subtropical dry forest, on the slopes of the Valle del Aguan, between 400 and 1,000 masl.
* Subtropical very dry forest, this embraces only a little belt in the Valle alto del Aguan,

between 160 and 400 masl.

Rare or endangered species and their habitats
Within the project boundaries there are currently no resident rare or endangered species.
However, due to the proximity of the project to the National Park, the project will increase the
habitat of a number of rare and endangered fauna currently found in the National Park. Resident
fauna include: Panthera onca (jaguar, tigre), Penelopina nigra (Highland Guan, Pava Pajuil),
Pharomachus mocinno (Resplendent Quetzal), Amacilia luciae (Emerald Hummingbird, Colibri
Esmeralda) and Tapirus bairdii (Tapir, Danto), Felispardalis (ocelote), Ateles geoffroyi (spider
monkey, mono arena), Felis concolor (puma),-Tamandecatetrodactyla (Anteater, oso
hormiguero), Crax rubra (pajuil), Penelope pupursens (turkey, pava).

The most widely known endangered flora in the region is Swietenia macrophila (Mahogany)
which is protected under CITES. Other flora in the low montane subtropical forest found in the
region include Cupressus lusitanica (Cipres), Pinusayacahuite, Pinus moximinas (pino conis),
Pinus caribaea (pino costanero) and Pinus oocarpa (pinoocote). These forests include mixed
pine and oak forests composed of Quercus oleoides, Liquidambarstyraciflea and Pinus oocarpa.
These 'cloud forests' are represented by the dominant familes of Quercus, Podocarpus,
Nectandra, Matudal, Ocotea, and Cedrela.

Flora and fauna in region surrounding the project area:

a. Endangered fauna:
Spanish Name Scientific Name CITES Appendix
Mono olingo Alouatta palliata I
Tigrillo Leopardus wiedii nicarague I
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Tigrillo de guatemala Leopardus weidii salvinia I
Jaguar Pantera onca I
Danto Tapirus bairdii I
Quetzal Pharomachrus mocinno I
Cuyamel Joturus pilchardi II
Dormil6n Sicydium multipunctatum
Barba amarilla Bothrops asper III
Nutria Chironectes minimus II

b. Flora in national protected species list of AFE-COHDEFOR:
Spanish Name Scientific Name
Ceiba Ceiba pentandra
Macuelizo Tabebuia rosea
Granadillo Dalbergia tucurensis
San Juan guayapefio Cybistax donnell-smithii
Guanacaste Enterolobium ciclocarpum
Jagua Genipa americana
Guayacan Guayacum sanctum

c. Endemic and endangered flora:
Spanish Name Scientific Name Status
Redondo Magnolia yoroconte Endemic
Caoba Swietenia macrophilla Endangered
Cedro Cedrela odorata Endangered

A.4.2. Species and varieties selected:
Agroforestry: The variety of trees used will be Guama (Inga laurina), Laurel Negro (Cordia
megalantha Blake), Jamacuago, Madreado, Leucaena, Pito, Cacao, Cafe, Rambutan, Canela,
Mangostan, Avocado, Mango, Orange, Lime, Morera, Caoba (Swietenia macrophylla G. King),
Cedrillo (Huertea cubensis Griseb) and Eritrina.

Reforestation of degraded lands for conservation: Guama (Inga laurina), Indio desnudo,
Tamarindo de Montafia, Paleto (Dialium guianensis Sand), Zapot6n, Guarumo de Montafia,
Zorra, El Tambor, Ocomico, Cenizo, Trompa de Mono, Nance, Nogal (Juglans olanchana Standl
& L. 0. Williams), Aguacatillo.

Reforestation for Sustainable Commercial Forestry: Commercial forestry operations will use
the following species for mixed plantings: Caoba - Mahogany (Swietenia macrophylla G. King),
Cedrillo (Huertea cubensis Griseb), Granadillo - Rosewood (Dalbergia glomerata), Redondo
(Magnolia yoroconte Dandy), Marapolan (Guarea grandifolia Dc.), Rosita (Hyeronima
alchorneoides Fr. All), Santa Maria (Calophyllum brasiliense Camb), Barba de Jolote (Cajoba
arborea [L.] Brithand Rose.), San Juan, and Varillo (Symphonia globulifera Linn. F.).

A.4.3. Specification of the greenhouse gases (GHG) whose emissions will be part of the
proposed A/R CDM project activity:
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The greenhouse gases (GHG) that are expected to be emitted as a result of the implementation of
the proposed A/R CDM project activity are C02, and N20. They are expected to result from:
* Fertilizer use
* Site preparation activities
* Vehicle use

A.4.4. Carbon pools selected:
Decision 1 1/CP.7 requires parties to account for the carbon stock changes in five pools:
aboveground biomass, belowground biomass, dead wood, litter and soil organic matter.5 This
was reiterated in decision I9/CP.9.6 The definitions for the five pools are given in the Good
Practice Guidance for LULUCF.7 Based on the decision 19/CP.9, project participants may
choose not to account for one or more carbon pools if transparent and verifiable information are
provided that the choice will not increase the expected net anthropogenic greenhouse gas
removals by sinks.

Carbon stocks in the pools of soil organic matter, dead wood and litter will not decrease more as
a result of the proposed A/R CDM project activity than in the baseline, because the planted trees
will be on marginal agricultural land, degraded through agricultural use, that have lower soil
organic matter content, and little dead wood and litter. In other words, the carbon stocks in these
pools are expected to increase relative to the baseline that is likely to incur further losses of soil
carbon caused by degradation, or at best is constant in carbon at low steady state. Therefore, to
be conservative, project proponents choose to account only for the above-ground biomass and
below-ground biomass in the proposed AIR CDM project activity.

A.4.5. Compliance with the definition for afforestation or reforestation:
The Government of Honduras defines forests as land having growing trees with:
* A minimum area of 1 ha
* A minimum tree crown cover of 30 %
* A minimum tree height of 5m

All of the reforestation activities that will be implemented in this project will reach these
definitions of forest within the timeframe of the project period.

A.4.6. A description of legal title to the land, current land tenure and land use and rights of
access to the sequestered carbon:
In Honduras ownership of land is defined through occupation. The Pico Bonito carbon
sequestration project will purchase the rights to land use from the current occupants. These user
rights provide the tenure necessary for COHDEFOR, the Honduran forest service, to award long-
term usufruct rights which allow for forestry activity. Further, SERNA is the DNA that
authorizes the sale of emission reduction and carbon offset credits created by project forestry

5FCCC/CP/2001/13/Add.1, 54-63. http://unfccc.int/resource/docs/cop7/13aOl.pdf
6 FCCC/CP/2003/6/Add.2, 13-3 1, http://unfccc.intIresource/docs/cop9/06a02.pdf

7IPCC. 2003. Good practice guidance for land use, land use change and forestry. The Institute for Global Environmental Strategies (IGES) for
the IPCC, Hayama, Kanagawa, Japan. ISBN 4-88788-003-0
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activity. and the carbon sequestered from agroforestry activities on the land from the current land
occupiers/owners is similarly permitted by the State's recognition of occupants' user rights..

A.4.7. Type(s) of A/R CDM project activity:
Reforestation of natural forest, and establishment of plantations and agroforests on tropical
agricultural land by tree planting. Above- and below-ground biomass are the carbon pools to be
accounted.

A.4.8. Technology to be employed by the proposed A/R CDM project activity:
Seedlings grown in local nurseries, hand planting.
For commercial forestry component, there will be thinning and harvesting.

A.4.9. Approach for addressing non-permanence:
We choose to use the issuance of tCER for the net anthropogenic GHG removals by sinks
achieved by the proposed A/R CDM project activity. Further, the project is designed such that
harvesting on different parcels occurs at different times, allowing for a smoothing of total carbon
stock changes curve. Some sequestered carbon may be released from individual parcels of land
due to harvesting of timber, unexpected wild fires, pest or other catastrophic events. In this case,
an equivalent quantity of tCERs shall be replaced based on modalities and procedures of A/R
CDM project activities. The total amount of tCERs issued will correspond to the long-term
average level of the net anthropogenic GHG removals by sinks, with a safety margin built in.

A.4.10. Duration of the proposed A/R CDM project activity / Crediting period:
30 years, fixed.

A.4.10.1. Starting date of the proposed A/R CDM project activity and of the (first)
crediting period, including a justification:
1 June 2006. Planting of trees in project area will start at this date provided that validation has
successfully occurred.

A.4.10.2. Expected operational lifetime of the proposed A/R CDM project activity:
30 years

A.4.10.3. Choice of crediting period and related information:
30 years, fixed

A.4.10.3.1. Renewable crediting period, if selected:
N/A

A.4.10.3.1.1. Starting date of the first crediting period:
N/A

A.4.10.3.1.2. Length of the first crediting period:
N/A

A.4.10.3.2 Fixed crediting period, if selected:
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30 years

A.4.10.3.2 .1. Starting date:
1st June 2006

A.4.10.3.2.2. Length:
30 years

A.4.11. Brief explanation of how the net anthropogenic GHG removals by sinks are
achieved by the proposed AIR CDM project activity, including why these would not occur
in the absence of the proposed A/R CDM project activity, taking into account national
and/or sectoral policies and circumstances:
Carbon dioxide will be sequestered from the atmosphere through the growth of planted trees and
stored in biomass. Leakage (loss of forest area through activity displacement, and fossil
combustion due to vehicle use) will occur on a limited scale (see Tables D- 1 to D-4 in Section
D). Leakage through activity shifting will be minimized through alternative livelihood programs
including an agroforestry program and expert agricultural advice services.

Due to deforestation and subsequent cultivation, the project area has been steadily degrading
during past decades. Currently the lands to be reforested within the project boundary are
marginal agricultural lands. All lands are suffering from continuous agricultural use and soil
erosion. The carbon stocks will continue to decrease or will remain at a low steady state. We
chose to set the baseline carbon stock changes for these marginal agricultural lands as constant
(represented as an unchanging stock conservatively equal to the maximum biomass over the
agricultural cycle - fallow or pasture). For a few small sites with a few growing trees, our
baseline scenario includes a slight increase in biomass carbon stocks due to the continued growth
of these trees. As a result the baseline net greenhouse gas removals by sinks is very small. Soil,
litter, and dead wood carbon pools are omitted because their carbon stock will increase in the
project scenario
compared to the baseline.
Due to land ownership defined by occupancy in Honduras and the financial pressures on the
project participants, the continuation of the current situation is the only alternative land use
identified. The investment and technical barriers and market risks prevent local farmers from
implementing the type of project activities in the absence of CER revenues. Therefore the net
anthropogenic greenhouse gas removals by sinks will be achieved only by the proposed A/R
CDM project activity, and would not occur without the A/R CDM project activity.

Fig. A-5. Expected sequestration over project lifetime across the three project activities
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A.4.11.1. Estimated amount of net anthropogenic GHG removals by sinks over the
chosen crediting period:

The net anthropogenic GHG removals by sinks as a result of the proposed A/R CDM project
activity is anticipated to be over 800,000 t C02-e during the crediting period (between 2006 and
2035) per the Table D-4, and Figure A-5.

By the year 2012: 395,005 t C02-e
By the year 2017: 627,916 t C02-e

A.4.12. Public funding of the proposed A/R CDM project activity:
The establishment costs will be provided by a group of private investors and the participants
themselves. The operating and maintenance cost will be covered by private investors until the
project is able to be sustained from revenues resulting from the sale of carbon credits, sustainably
harvested timber and agricultural products. There is no available public funding that will result in
a diversion of official development assistance and financial obligations of any Parties under
UNFCCC.
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SECTION B. Application of a baseline methodology

B.1. Title and reference of the approved baseline methodology applied to the proposed A/R
CDM project activity:
There are no approved methodologies that can be applied to the proposed A/R CDM project
activity. A new methodology, 'Reforestation of Agricultural Land' is proposed.

B.1.1. Justification of the choice of the methodology and its applicability to the proposed
A/R CDM project activity:

The proposed A/R CDM project activity complies with the conditions under which the chosen
baseline methodology applies in the following ways:
* Lands will be reforested by direct planting or seeding;
* Lands to be reforested are degraded with the vegetation indicators (tree crown cover and

height) below thresholds for defining forests. Most lands are used for growing crops or for
pasture. Fallow cycles exist but the land is never allowed to revert to forest. Areas of
agroforestry are present in the baseline condition but tree heights, crown cover and area are
below the thresholds for defining forest;

* The abandonment of the land to natural forest regrowth is unlikely due to land ownership
defined by occupation and due to the loss of income derived from agriculture;

* Carbon stocks in above- and below-ground biomass are the only pools to be accounted in the
proposed A/R CDM project activity;

* Due to the degraded feature of the land, economical unattractiveness, identifiable barriers
(unavailable funds, inaccessible commercial bank loans, lack of capacity for successful
planting and management, inadequate institutional arrangements) and market risks that
prevent investors or local communities using the land in a manner that will lead to carbon
sequestration, the lands to be reforested, without the proposed A/R CDM project activity,
will continue under marginal agriculture as they have in the last decades. Therefore baseline
approach 22(a) (existing or historical changes in carbon stocks in the carbon pools with the
project boundary) is the most appropriate choice for determination of the baseline scenario.
The approach 22(b) (changes in carbon stocks in the carbon pools within the project
boundary from a land use that represents an economically attractive course of action) is not
appropriate for the proposed A/R CDM project activity because the status of the land is
economically unattractive, and there is no economically attractive alternative to this status
unless CDM finance is available (see additionality test below). The third approach is also a
valid option. The most likely land use would be continued degradation through agricultural
use and, therefore, it is similar to the Approach 22(a).

B.2. Description of how the methodology is applied to the proposed A/R CDM project
activity:

The baseline methodology used by the proposed A/R CDM project activity outlines the
methodology in a step-wise way that is followed below.

Land Eligibility
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The EB22-Annex 16 "Procedures to define the eligibility of land for afforestation and
reforestation project activities"5 are applied here:

The procedures require a demonstration that the land is not forest at the time the project starts
and that the land is a reforestation or afforestation project activity.

(a) Demonstrate that the land at the moment the project starts is not a forest by providing
information that:

i. The land is below the forest national thresholds (crown cover, tree height and minimum land
area) forforest definition under decisions 1J/CP. 7 and 19/CP.9 as communicated by the
respective DNA;

As described in section B.2, the lands to be planted in the proposed A/R CDM project activity
are current agricultural land either in a fallow cycle or in a pasture cycle. In all cases the land is
never permitted to regrow to forest due to ongoing human usage. Although small parcels of land
currently have multiple use species, no land has (or has had since 1990) a contiguous area of 1 ha
with a crown cover of greater than 30 % and tree height of Sm (see section A.4.5). Therefore the
lands of the proposed A/R CDM project activity comply with the definition for afforestation or
reforestation defined by decision 1 I/CP.7. Land surveys and photographs will be available to the
DOE at the time of validation.

ii. The land is not temporarily unstocked as a result of human intervention such as harvesting or
natural causes or is not covered by young natural stands or plantations which have yet to reach
a crown density or tree height in accordance with national thresholds and which have the
potential to revert to forest without human intervention.

Land surveys and photographs, plus Landsat imagery and aerial photographs from 1987 and
Landsat imagery from 2002 will be available to the DOE at the time of validation.

(b) Demonstrate that the activity is a reforestation or afforestation project activity:

i. For reforestation project activities, demonstrate that on 31 December 1989, the land was
below the forest national thresholds (crown cover, tree height and minimum land area) for forest
definition under decision 1l/CP. 7 as communicated by the respective DNA.

The land eligibility is demonstrated by interpreted Landsat images from 1987 and 2002 (fig B-1
to B-4 below). The boundaries of potential project locations were collected with a Gannin
GPSmap 76 unit, maximum WAAS-corrected positional accuracy of 3 m, in October and
November 2005. Boundary coordinates were converted into ArcView polygon shapefiles, and
then imported into ArcGIS 9, where they were merged to eliminate unintended gaps and
overlaps. To assure property boundary validity, shapefiles were exported to a Trimble
GeoExplorer CE mobile GPS/GIS unit which was used to further ground-truth coordinate data.

To show the absence of forest in 1989 an orthorectified multi-spectral Landsat image from
March 18, 1987 was acquired. This image was selected for two reasons, 1) because it represented
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one of the closest dates to the December 31, 1989 deadline that was sufficiently cloud-free in the
study area, and 2) because its acquisition date complemented several aerial photos of the study
area taken on February 15, 1987 by the Instituto Geografico Nacional de Honduras, which had
been previously acquired and scanned into digital format by FUPNAPIB. These black and white
aerial photos were then imported into ArcGIS and georeferenced to the Landsat image with
control points selected to correct for topographic and lens distortions.

Forest boundaries in the study areas were classified and digitized using visual interpretation of
the aerial photographs and Landsat imagery. Because of their superior resolution (6.2 m avg.) vs.
Landsat (28.5 m), aerial photos were preferentially used to delineate forest boundaries when
available. For the areas not covered by aerial photos, Landsat imagery was used with pixel
classification assisted by the observed pixel values in areas already classified with aerial
photography. To further assist Landsat classification, ground-truth points and digital photos were
taken in November 2005 of land-use areas that had not changed in the past five years, such as
mature tropical forest and well-established pasture, and these points were compared to pixel
values in Landsat imagery from March 16, 2001.

After 1987 forest boundaries were delineated, forested areas were subtracted from the overlaid
boundaries of purchased properties, thereby leaving behind only the areas eligible for CDM
reforestation within these properties.

Visual interpretation of the March 16, 2001 Landsat 7 image was then used to verify that areas
deforested in 1987 had remained deforested in 2001, which assured CDM eligibility by
demonstrating that baseline-altering cycles of reforestation and deforestation did not normally
occur in the project area.

The lands to be planted in the proposed A/R CDM project activity are marked with red lines in
these figures.

Fig. B-1 Analysis of eligible area for San Marcos (not all land purchases complete at time of NM
submission)

Fig. B-2 Analysis of eligible area for San Marcos (not all land purchases complete at time of NM
submission)
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All imagery and analyses of imagery will be available to the DOE at time of validation.
An additional eligibility factor in the baseline methodology is for lands that are pasture before
the start of project activities. For these lands it is necessary to show that soil carbon stocks are no
higher in the pastures than in surrounding forest. Across 30 measurements the mean stock in
pastures was 52.3 ± 5.46 t C.ha-1 (mean i 95 % confidence interval) and in forest 55.84 ± 4.99 t
C.ha-1. These values are not significantly different (t-test, df = 29, p = 0.26). Raw data from soil
analyses will be available to the DOE at the time of validation

Assessment of the national and/or sectoral policies
Being completed, will be submitted at time of validation with complete documentation for
verification of DOE.

Assessment of alternative land use
The methodology sets out three steps to determine the most plausible baseline scenario:

Step 1: Identify and list plausible alternative land uses

Considering land-use policies, field surveys and interviews with stakeholders the following land
uses were identified:

1. Status Quo: The project lands continue to be used for marginal agricultural purposes. These
include ranching or production of beans and corn.

2. Permanent Abandonment of Marginal Land: The project lands are abandoned by
agriculturalists, and are allowed to naturally revert fully to forest.

3. Commercial Plantations: The creation of tropical hardwood plantations on marginal farm
lands for commercial or sustainable harvests.

4. Agroforestry: The communities and individual land owners adopt agroforestry practices.

Step 2: Demonstrate that under the plausible scenarios identified in Step 1, the most plausible
scenario is that the project areas would remain under the existing land use or a similar land use
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Interviews with stakeholders and land use surveys show that similar lands in the vicinity are not
being converted to either commercial plantations or agroforestry. Permanent abandonment seems
unlikely as neither residents in the project nor the surrounding area are abandoning their lands.
Further, out-migration from southern Honduras is leading to increased pressures in frontier
agricultural areas that include national parks on the north coast of Honduras. Investment barriers
deny land holders the finances to invest in commercial timber or agroforestry seeds or necessary
equipment; Institutional barriers prevent farmers from manipulating the chain from investment
through production and sales; Technological barriers limit the access of farmers to either quality
seed or the necessary skills for successful commercial timber or agroforestry plantations; and the
barrier due to market risks, of new income streams, drives farmers to be conservative to maintain
a constant income.

The field surveys and interviews with stakeholders indicated that the only realistic and credible
alternative available to the project participants is to continue the current marginal agricultural
practices. Data from field surveys and interviews will be available to DOE at time of validation

Step 3: Demonstrate that forest regeneration will not occur in the absence ofproject activities

Seed sources do exist nearby for natural regeneration, but constant agricultural pressure prevents
forest from ever re-establishing. Land prices are high relative to income from farming. Land
ownership in Honduras is defined by occupation so that pressure exists to utilize all land, using
the land in short agricultural cycles. Therefore the cost of abandoning land is high, removing any
risk of natural forest regeneration. Data and analyses will be available to DOE at time of
validation

Stratification of A/R CDM project area
Stratification is supported by the following activities (see Annex 3):

a) Identification of factors influencing the carbon stocks: The lands to be reforested are
distributed in different communities which have different climate and landform. Within
communities the baseline land use (fallow cycle, pasture, multiple use tree species) and the
project activity (restoration, commercial, agroforestry) are the major factors that will influence
tree growth.

b) Site classification based on factors identified in a).

c) Field visits on each piece of land to inspect existing vegetation, soil condition and erosion
status.

d) Interviews with local farmers on land use/cover history, important events that have impacted
or area impacting the land use/cover.

e) Sampling surveys on representative land use and land cover types including baseline biomass
measurements.
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See Annex 3, and data available to DOE at time of validation

Determination of baseline scenario for each stratum
Baseline scenario for each stratum was determined through ground visits and the tracing of
boundaries of each piece of land was determined using GPS. Maps and baseline detail will be
available to the DOE at the time of validation

Determination of baseline carbon stock changes
Measurements were taken at 48 sites in San Marcos and 31 sites in La Libertad and were broken
down as illustrated in Annex 3. Measurements involved destructive sampling of 2 mn2 quadrats
with subsampling for dry weight following good practice guidance (GPG-LULUCF8 6). See
Annex 3. Soil carbon, dead wood and litter will be increasing more or decreasing less in the
project than in the baseline, and thus are omitted.

B.3. Description of how the actual net GHG removals by sinks are increased above those
that would have occurred in the absence of the registered A/R CDM project activity:

The steps as outlined in the additionality tool9 are followed to demonstrate that the proposed A/R
CDM project activity is additional and not the baseline scenario. For the proposed project, only
the barrier argument (step 3) is used.

STEP 0: Preliminary screening based on the starting date of the A/R project activity
This step is not needed, because the crediting period is not intended to start prior to the
registration of the project activity. The crediting period of the proposed project will start in the
year 2006 as and when it is registered.

STEP 1: Identification of alternatives to the A/R project activity consistent with current
laws and regulations

Sub-step la: Define alternatives to the project activity
Four potential baselines were identified:

1. Status Quo: The project lands continue to be used for marginal agricultural purposes. These
include ranching or production of beans and corn.

2. Commercial Plantations: The creation of tropical hardwood plantations on marginal farm
lands for commercial or sustainable harvests.

3. Permanent Abandonment of Marginal Land: The project lands are abandoned by
agriculturalists, and are allowed to naturally revert fully to forest.

4. Agroforestry: The communities and individual land owners adopt agroforestry practices.

8 Throughout this document, "GPG-LULUCF' means the Good Practice Guidance for Land Use, Land Use Change
and Forestry from the Intergovernmental Panel on Climate Change (2003). This document is available at the
following URL: http://www.ipcc-nggip.iges.orjp/public/gpglulucf/gpglulucf.htm.
9cdniunfccc.int/EB/Meetings/0 16/ebl6repanl .pdf
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Sub-step lb. Enforcement of applicable laws and regulations
The selected baseline scenario (the status quo) is entirely in compliance with applicable legal and
regulatory requirements, currently and in the foreseeable future.

STEP 3: Barrier analysis

Sub-step 3a: Identify barriers that would prevent the implementation of the type of the
proposed project activity:

a) Investment barriers
Agriculture is the main source of income for local communities in the project area. Agricultural
production is often subjected to flooding, drought and other disasters, leading to severe soil
erosion. Food productivity is very low and the mean annual income per capita in the project
areas is only US$ 930, and even under US$ 365 in some villages. Under this situation, many
farmers still live below the national poverty level. It is hardly possible for local people to afford
the high establishment investment in the early stage, because all incomes from timber, non-wood
products and tCERs, may occur five years after the start of the proposed A/R CDM project
activity.

The ability to qualify and receive commercial loans from banks for the purpose of reforestation
activities is very small (short-term loans for agricultural activities are much easier to obtain).
National banks do not provide loans beyond three year terms where this project would require a
ten year loan. Overall, the project is economically unattractive for-commercial lenders.

b) Institutional barriers: Individual farmer households are too weak to successfully manipulate
the chain from investment, production to market especially for the timber and non-wood forest
products which will take a much longer period than food production. In addition, the lack of
organizational instruments also prevents them from overcoming technological barriers
mentioned below.

c) Technological barriers: Interviews with local communities indicates that local farmers are
usually short of access to quality seed sources and lack skills for producing high quality
seedlings and for successful tree planting, as well as for preventing planted trees from being
subject to fire, pest and disease attack.

d) Barriers related to land tenure, ownership, inheritance and property rights: Land
ownership in Honduras is defined by occupation. Land owners are not likely to abandon their
land, without compensation, for risk of loss. Land ownership, in combination with the necessity
for a continuous income stream, makes the abandonment of land to natural forest regrowth
highly unlikely;

e) Market risks: The availability of an income stream can be guaranteed by means of a fixed
commodity price. However, in common with all commodity markets, price fluctuations occur in
timber products. Because local landowners are limited as to scale and diversity of projects on
their lands, and because they are highly dependent on regular income streams, they are not able
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to hedge market risks in the absence of the guaranteed CER pricing provided by contract with the
World Bank's Biocarbon Fund. This provides the certainty of future incomes (subject only to
risk of failure of the reforestation per se). Without the sale of CERs, the basic financial
considerations and the risk awareness cited above would drive the decision not to go ahead with
the project.

Thus, the continuation of the current situation (no project activity or other alternatives
undertaken) represents the only alternative to the project activity.

Sub-step 3b: Show that the identified barriers would not prevent the implementation of at
least one of the alternatives (except the proposed project activity).

The alternative land use (continued status as marginal agricultural land) does, of course, not face
the above-mentioned barriers.

STEP 4: Impact of CDM registration
The approval and registration of the proposed A/R CDM project activity will alleviate economic
and financial hurdles, as well as the other identified barriers, and thus enable the proposed A/R
CDM project activity to be undertaken and generate the following benefits:
* Removals of carbon from the atmosphere, and resulting sale of tCERs. In absence of the

project, carbon stocks in the project areas are expected to remain at low steady status due to
the continued use as marginal agricultural land.

* The project will provide seeds, seedlings and training to overcome technological barriers to
reforestation activities. The project also provides an organizational instrument to empower
stakeholders in the market place.

* . Reducing the perceived investment risks of the project activity, by providing a more steady
(timing), and guaranteed (fixed purchase price of C02) income stream that makes the project
more independent from timber market price fluctuations. The carbon sequestered by the
growing trees creates a new 'virtual' cash crop for the participants at a guaranteed price
(subject to negotiation with the funding entity upfront), which is more secure and thus
advantageous to add to the other products (such as wood products) which have an uncertain
market price in the future. Income from CERs depends only on reaching the growth
objectives, whereas income from timber and even agroforestry products depends both on
reaching growth objectives and on a viable market in the future, including established means
of transportation. The cost of the latter is uncertain, and thus the CERs are the only income of
the project that can be estimated and expected with a reasonably low market risk. Thus CERs
can be seen as the guarantee that, even if timber and agroforestry products have a lower
market price in the future, a financial loss does not occur. Therefore, without CDM
registration, the reforestation investrnent and the financial, social and environmental benefits
that will accrue due to the reforestation would not be possible.

* As stated above, local farmers themselves lack the financial resources to initiate stand
establishment and it is hard for them to get loans from banks for the purpose of reforestation
activities. With project financing reforestation will occur in each of the project components:
forest restoration, commercial plantations and agroforestry.
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With step 4 being satisfied, the proposed A/R CDM project activity is not the baseline scenario,
and is thus additional.

B.4. Detailed baseline information, including the date of completion of the baseline study
and the name of person(s)/entity(ies) determining the baseline:

The detailed baseline information is attached in Annex 3.
Date of completion of Baseline study:
Name of persons/entity determining the baseline
* FUPNAPIB

o Abraham Martinez
o Rafael Sambula
o Ram6n Ordoflez
o Saul Bustillo
o Victor Conrado

* EcoLogic Development Fund
o Shaun Paul, spaul@EcoLogic.org

* Winrock International
o Dr. Timothy Pearson, tpearson@winrock.org
o Sarah Walker, swalker(winrock.org
o Dr. Sandra Brown, sbrown@winrock.org

* USAID MIRA
o David Shoch

* World Bank reviewers
o Dr. Benoit Bosquet, bbosguetaworldbank.orz
o Lucio Pedroni, lpedroni(a)worldbank.org
o Saima Qadir, sqadir()worldbank.org

SECTION C. Application of a monitoring methodology and of a monitoring plan C.1. Title
and reference of approved monitoring methodology applied to the project activity:

There is no approved methodology suitable for this project activity. Therefore, a new
methodology, "Reforestation of Land currently under Agricultural Use" is proposed.

C.2. Justification of the choice of the methodology and its applicability to the proposed A/R
CDM project activity:

The proposed new methodology includes methods for measuring, monitoring and estimating the
following elements relevant to precisely estimating the net anthropogenic GHG removals by
sinks for a proposed A/R project activity on agricultural land.
* Overall performance of the proposed A/R CDM project activity, including the project

boundary, forest establishment and forest management activities;
* Checking whether baseline scenario set in the methodology is valid or not, which will be

relevant for the next crediting period;
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* Actual net GHG removals by sinks including changes in carbon stock in above- and
belowground biomass, increase in GHG emissions within the project boundary due to
nitrogen fertilization;

* Leakage caused by deforestation due to activity shifting, as a result of the implementation of
the proposed A/R project activity;

* Leakage due to vehicle use for transportation of staff, labour, seedlings, timber and non-
timber forest products, as a result of the implementation of the proposed A/R project activity;

* Guidance for the implementation of a Quality Assurance/Quality Control plan, including
field measurements, data collection verification, data entry and archiving, as an integral part
of the monitoring plan of the proposed A/R project activity to ensure the integrity of data
collected and to improve the monitoring efficiency.

The baseline net GHG removals by sinks do not need to be measured and monitored over time
because, as per the conditions for the methodology, the lands to be reforested are agricultural
lands which are either being maintained in a steady condition or are degrading, and for which
there is no possibility of natural encroachment of trees dues to continued agricultural
management. Such removals are set to zero for lands without growing trees and projected carbon
stock changes in above- and below-ground biomass of existing trees for lands with a few
growing trees.

To be conservative and make the monitoring cost-effective, only carbon stock changes in above-
and below-ground biomass are proposed to be measured and monitored because carbon stock
changes in other pools are extremely unlikely to be more positive under the baseline scenario
than under the project scenario.

The proposed monitoring methodology stratifies the project area based on local climate, existing
vegetation, site class and tree species to be planted under the aid of land use/cover maps, satellite
image, soil map, GPS and field survey. The proposed methodology uses permanent sample plots
to monitor carbon stock changes in above- and below-ground biomass pools. The methodology
will determine the number of plots needed in each stratum/sub-stratum to reach the targeted
precision level of about ±7% of the mean at the 95% confidence level in a cost-effective manner.
GPS located plots ensure the measuring and monitoring consistently over time.

All equations for estimating carbon stock changes, GHG emissions and leakage, actual net GHG
removals by sinks and net anthropogenic removals by sinks are clearly outlined following a step-
wise approach.

The proposed A/R CDM project activity and its context meet the conditions under which the
proposed methodology is applicable, as follows:
* Lands will be reforested by direct planting or seeding in the proposed A/R CDM project

activity.
* Lands to be reforested are currently agricultural land and due to soil erosion and ongoing

human activity are mostly degrading. All lands comply with the requirement of not being a
forest since 31 Dec. 1989, and of becoming a forest due to the proposed A/R CDM project
activity.
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* The abandonment of the land to natural forest regrowth is unlikely due to land ownership
defined by occupation and due to the loss of income derived from agriculture;

* All plantation to be established will be harvested upon maturing with rotations from 18-50
years and will be regenerated either by direct planting, seeding, or natural sprouting.

* In the baseline scenario of the proposed A/R CDM project activity, carbon stocks in the pools
of soil organic matter, litter and deadwood are assumed to be constant or decrease due to soil
erosion and ongoing human intervention, relative to the scenario of the proposed A/R CDM
project activity. Therefore these pools are omitted, and only aboveground and belowground
biomass will be monitored towards issuance of tCERs. Some limited monitoring of the
omitted pools will be undertaken, in order to reconfirm this situation of relative decline, for
use in the second crediting period, if elected.

* Forest plantation will be established with high homogeneity in terms of genetics, tree species,
planting year and management regimes.

* Leakage from deforestation due to activity shifting is monitored plus leakage due to vehicle
use.

C.3. Monitoring of the baseline net GHG removals by sinks and the actual net GHG
removals by sinks:

The proposed A/R CDM project activity aims to restore forests on marginal agricultural lands,
the baseline scenario of which is established using proposed new baseline methodology, i.e.,
"Reforestation of Agricultural Land" (Section II). The carbon stock changes in the baseline
scenario are set to zero for lands under a fallow or pasture cycle and to the projected carbon
stock changes in above- and below-ground biomass of existing trees for lands with growing
trees. In addition, the participants use 30 years fixed period as the crediting period and renewal is
not needed. Therefore the baseline net GHG removals by sinks need not be monitored.

Project boundary, forest establishment and forest management will be monitored as detailed in
new baseline methodology (Section 11I.1) and in Annex 4 of this document.

C.3.1. Actual net GHG removals by sinks data:

The monitoring plan will be initiated in order to estimate the net GHG removals by sinks.'This
includes stratification of the project area, determination of number of sampling plots necessary to
ensure precision and accuracy, establishment of randomly located permanent sampling plots,
measurement frequency, and measurement and estimation of carbon stock changes between
measurement periods. The plan will also include monitoring of non-C02 emissions from
fertilizer use. See Annex 4: Monitoring Plan for more details.

Using models of tree growth for each project activity, the project is expected to sequester
976,269 t C02-e. See Table D. l for details.
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C.3.1.3. Description of formulae and/or models used to monitor the estimation of the actual
net GHG removals by sinks:

The actual net greenhouse gas removals by sinks represent the sum of the verifiable changes in
carbon stocks in the carbon pools within the project boundary, minus the increase in GHG
emissions measured in C02 equivalents by the sources that are increased as a result of the
implantation of an A/R CDM project activity, minus leakage, while avoiding double counting
within the project boundary, attributable to the A/R CDM project activity. Therefore,

CAat^,- .TAC, - GJG, - LK (1)
i j

When:
CAcmigz-actali net grneehumse gas removals by sinks, tonnes C02-e yr'
AC = verifiable changes in caeoon stock in carbon pools for strtum i sub-stntum 1 tones CO2 yrt

GHG5 = incresse in GHG emission bv the sources within the roJect boundaiy as resuk of the inptemntatioa of an A/R CDM proet activity tomrs Cre
LK = leakage, tunms C02 e

C.3.1.3.1. Description of formulae and/or models used to monitor the estimation of the
verifiable changes in carbon stock in the carbon pools within the project boundary (for
each carbon pool in units of C02 equivalent):
Since carbon stock changes in pools of soil organic matter, litter and dead wood are ignored in
the proposed new methodology, the verifiable changes in carbon stock equal to the carbon stock
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changes in above- and belowground biomass within the project boundary are estimated using the
following equations:10

Allometric method - forest restoration and agroforestry components

1. Carbon stock in aboveground biomass per tree is estimated using selected allometric equations
applied to measurements of diameter at breast height.

TCA = BA CF (2)

where:

TCAB i nBan carbon stock in abovegound biomass per tree, kg C hAd
CF carbon fraction, tonnes C (tonne d.mtJ IECC default value = 0.5.

2. The increment of aboveground biomass carbon accumulation at the tree level. Calculated by
subtracting the biomass carbon at time 2 from the biomass carbon at time 1 for each tree.

ATCAN = TC -2 TCAJ,I, (3)

Where:
ATC"E = Change in biomass carbon per tree between two monitoing evens, kg

For the first monitoring, the first biomass measurement could be omitted, because it is zero.

Where a tree has died, been harvested or can not be found then the biomass at time 2 should be
made equal to zero to give the requisite deduction.

3. The increment in aboveground biomass carbon per plot on a per area basis is calculated by
summing the change in biomass carbon per tree within each plot and multiplying by an
expansion factor which is proportional to the area of the measurement plot. This is divided by
1,000 to convert from kg to tonnes.

(ZTCAl .XF)

APCA,= lo (4)
1000

,XF =10000 (5
AP

Where:
APCA = Plot level change in aboveground mean carbon stock, t C hat.
XF = Expansion factor from per plot values to per bectare
AP = Area of measurement plot, m2

0 Refers to GPG-LULUCF Equation 3.2.3
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4. Mean carbon stock change within each stratum is calculated by averaging across plots in a
stratum or sub-stratum.

E APC"Ji

AMCAJ. = (6)
V nPIotsi,

Where:
AMCABi = Mean chanw in aboveground carbon stock in stratum i substratumj, t C ha 2.
APCAE = Plot leve l change in aboveground mean carbon stock in stratum i, substratunj, t C ha'.
nPlots = Number of plots in stratum j, substratum i

5. Carbon stock in belowground biomass is estimated using root to shoot ratios and aboveground
carbon stock.

CA,, = AMCAj,e R (7)

Where:

AMCBna Change in mean carbon stock in belowground biomass per twee in stratum i, substratum
j, kg Ct ha

6. The change in stock per unit time is calculated by dividing by the number of years between
monitoring events.

AUCA,- =AM CAJ IT (8I

AMCO,(, = 5 CR IT I9

Where:
ACAI changes in carbon stock in aboveground biomnass for stratum i sub-stratumj, tonnes C

yr' in yeart
,ACW ,t changes in carbon stock in belowground bioniass for stratum i sub-stratumj, tonnes C

yr'in year t
AMCADu., mean change in aboveground carbon stock in stratum i, substatum j, t C ha2'year'
AMC]IBa t mean change in belowground carbon stock in stratum i, substratum j, t C ha7 yeaf '
T Number of years between two monitoring events which in this methodology is 5 years

7. The total change in carbon stock in living biomass for each stratum and sub-stratum is
calculated from the area of each stratum and sub-stratum and mean carbon stock in aboveground
biomass and belowground biomass per unit area, given by:

ACAC, = AU * AMCAA.P (10)

=C, o Ay AMCjw,z (11)
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where:

A4, area of straturn i sub-stratumi hectare (ha)
ACAB4t changes in carbon stock- in aboveground biomnass for stratum i sub-stratumj, tonnes C

yf r in year t
AC 3ai., changes in carbon stock in belowground biomass for stratumn i sub-stratumij, tonnes C

yr in year t
AMCABn, mean change in aboveground carbon stock in stratum i substratumj, t C ha7'yeaf'
AMCum1 , mean change in belowground carbon stock in stratum i, substratumj, t C ha'yeaf1

Total change in carbon stocks will equal:
AC,, = (AC] +AC,>w ). 44/12 (12)

Where
AC = verifiable changes in carbon stock in above- and belowground biomass for straturn i substratumj, tonnes CO1 yr'
ACA,mt = verifiable changes in carbon stock in aboveground biomass for stratum i, substratumj, tonnes C yr4

ACx.na = verifiable changes in carbon stock in belowground biomass for stratum i substratumj, tonnes C yr1

44/12 = ratio of molecular weights of carbon and carbon dioxide, dimensionless

Biomass Expansion Factor Method - commercial forestry component

1. Converting the volume of the commercial component of trees into carbon stock in
aboveground biomass and belowground biomass via basic wood density, BEF, root-shoot ratio
and carbon fraction, given by1 1:

MC,R=V-D-BEF CF (13)
MC =MCj .*R 14)

where:

MC,B mean carbon stock in aboveground biomass, tonnes C ha-'

MC-D mean carbon stock in belowground biomnass, tonnes C hIa'
V merchantable volume, m3 hbf I
D volume-weighted average wood density, tonnes d.mn3 menrchantable volue
BEF biomass expansion factor for conversion of biomass of merchantable volume to

aboveground biwnass, dimensionless.
CF carbon fraction, tonnes C (ltonne dnmy', IPCC default value = 0.5.
R Root-shoot ratio, dimensionless

2. The total carbon stock in living biomass for each stratum and sub-stratum in each monitoring
point (m) is calculated from the area of each stratum and sub-stratum and mean carbon stock in
aboveground biomass and belowground biomass per unit area, given by:

Refers to GPG LULUCF Equation 4.3.1
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CAA.# =A#-4- MCAB..-y x J

C."j = 4. MC(16jj I1)

where:

Au area of stratum i sub-stratum j species k, hectare (ha)
MCAix,a enoan carbon stock in aboveground biomass per unit area for stratum i sub-stratumj,

tonnes C ha t

MCmL. Tnean carbon stock in belowground biomass per unit area for stratum i sub-stratumnj,
tonnes C hit

3. The change in carbon stock in living biomass over time is given by:
3 The change in carbon stock in living bionass over time is given by:

AC A., = (CA6,llq - CAC,.,j )/T7 (17)

Wjj,= (CX^,4- C,,. )/T (1S)

where:

ACAU, changes in carbon stock in aboveground biomass for stratum i sub-stratumJ, tonnes C
yr minyeart

ACak.4t changes in carbon stock in belowground bionass for stratum i sub-stratumj tonnes C
yr1 in year t

CMLB,.a carbon stock in aboveground biomass for stratum i sub-stratumj, calculated at
monitoring point n3, tonnes C

CAL .W carbon stock in aboveground biomass for stratum i sub-stratumj, calculaled at
monitoring point mb tonnes C

C ,- carbon stock in belowground biomass for stratum i sub-stratum j, calculated at
monitoring point m2, tonnes C

CZ&a i carbon stock in be lowground biomass for stratum i sub-stratum j, calculated at
monitoring point ml, tonnes C

44/12 ratio of molecular weights of carbon and COz, dirensionless
T number of years between monitorng point n2 and ml, which in this methodology is 5

years.

For the first monitoring, the first biomass measurement could be omitted, because it is zero.

4. Total change in carbon stock is equal to:

AC,j,= - CC , + ACM,) 44/12 (12)

where:

AC4 verifiable changes in caibon stock in living biomass for stratum i sub-stratumj, tonnes
CO2 yr t in year t

1CAU, chnges in carbon stock in aboveground biomass for stratum i sub-stratumi, tonnes C
yr't in year t

AC t changes in carbon stock in belowund biomass for stratum i sub-stratumi, tones C
y,r inyeart

44112 ratio of molecular weights of carbon and C02, dimensioness

Data and Equations not included in NM
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Commercial Forestry Component
Equations and factors included here are derived by Brinkman and Associates. The sources and
raw numbers will be available to the DOE at the time of validation.

Species planted. hlei al.e.ind % ifiIrJi' f.r troes in Ih:; clninrrcil Ifiltrfrl . rnp.wntI Li fh rrki.i
Mewn
Smo

Common Name Species Site Heikht Chas Grairy
San La (P,olclod helqtt
Marcos bbevid at ace 6) qcrn3

San Juan Vocdysia guatemadensi Yes No 14m 0.45

Cedro (Spanish Cedaw) Cedrela odorata Yes Yes 14m 0.45

Cunbillo tAmarilloni Cafo.pyurnm brasitense Yes Yes t4m 0.45

Rosita Ternin7in amazonia Yes No l 2m 0.85

Caba (Mahogany) siwelnia nua 4ia Yes Yes 12m 0.65
Cedro rojo (Spanish
Cedar) Cede4a ftsrahs Yes Yes t 2m 0.65

Santa Maria Hyerorwms akhcrneddea No Yes 1 Om 0.65

Redorido AtagrdiyayoroCon:e No Yes tOm 0.65

Horniga Pfatyniscium dmarp.hanvdnum No Yes tOm 0.65

Laurel El3anco Corda aflodora Yes No tOm 0.65
Cedrillo Huertea cubenrs Yes Yes lOm 0.65

Grenadillo rojo Dfberg'agbrmerata Yes Yes lom 0.65
Marpolan Giarea grandioia Yes Yes 8m 0.70
cocobolo Qalwga remsz Yes Yes 5m 0.75
Pimenta Gorda (Allspice Pirrienta dfiidnais Yes No Sm 0.75

Ro to shoot ratios and hiomass expansion factors for trees in the comnurcial fresty component of the pn'iet
RootShoot

Year Rato BEF

1 0.45 2
2 0A3 1.9
3 OA1 1.8
4 0.39 1.7
5 0.37 1.865
6 0.36 1.6
7 0.35 1.55
8 0.34 1.5
9 0.33 1.45

10 0.32 1 A
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11 0.31 1.38
12 0.3 1.36
13 0.29 1.34
14 0.28 1,32
15 0.27 1.3
16 0.26 1.3
17 025 1.3
18 0.24 1.3
19 023 1.3
20 023 1.3
21 0.23 1.3
22 023 1.3
23 023 1.3
24 023 1.3
25 0.23 1.3
26 023 1.3
27 023 1.3
28 0.23 1.3
29 023 1.3
30 023 1.3

MCA;==VD-BEF-.CF (13)

MC,G = MCA,*R (14)
where:

MCAB nan carbon stock in aboveground biomass, tonnes C ha7
MCIB mean carbon stock in belowground biomass, tonnes C ha-'
V merchantable volume, mn kw'
D volume-weighted average wood density, tonnes d.miT merchantable volune
BEF biomass expansion factor for conversion of biomass of merchantable volune to

aboveground biomass, dimensionless.
CF carbon fraction, tonnes C (tonne d.my', IPOC default value = 0.5.
R Root-shoot ratio, dimensionless

The total carbon stock in living biomass for each stratum and sub-stratum in each monitoring
point (m) is calculated from the area of each stratum and substratum and mean carbon stock in
aboveground biomass and belowground biomass per unit area, given by:
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CA,.,= A *MCA ) (15)

C = A, MCA&,. (16)

where:

Ai area of stratum i sub-stratum j species k, hectare (ha)
MCA,,i mean carbon stock in aboveground biomass per unit area for stratum i tonnes C ha7'
MCiR-;i nman carbon stock in belowground biomass per unit area for stratum i, tonnes C ha'-

The change in carbon stock in living biomass over time is given by:

ACA -, (CAAJ, CA- .,, )IT (17)

AC = (C, - C,xa.~ , )/T (IS)

where:

ACAR.it changes in carbon stock in aboveground biomass for stratum i tones C yr' in year t
AC-n.u changes in carbon stock in belowground biomass for stratum i tonnes C yr 'in year t
CARfa2X carbon stock in abovegrond biomass for stratum i, calculated at monitoring point m2,

tonnes C
CAH .J carbon stock in aboveground biorass for stratum i, calculated at monitoring point ml,

tonnes C
C ; carbon stock in belowground biomass for stratum i calculated at monitoring point m2,

tonnes C
CI j carbon stock in belowground biomass for stratum i, calculated at monitoring point mi,

tonnes C
44112 ratio of molecular weights of carbon and CO2, dimensionless

T number of years between monitoring point i 2 and ml, which in this methodology is 5
years.

Forest Restoration Component

TC,, = px-2.289 + 2.649. tn(DBH)- (0.021. 1n(DBH)2))J- 0.510 (19)

-MC,, exp(- 1.0587 + 0.8836. In MCA, ) (20)

Where:

TCAB = per tree biomass carbon, kg
AMCAB = mean change in aboveground carbon stock, t C hrlyearA
AMCIB = nean chane in belowground carbon stock, t C havyearIl
Exp exponential function
Ln = natural logarithm
DBH = diamter at breast height (1.3 m above ground) in cm 12

Agroforestrv Component

10 From Brown, S. 1997. Estimating Biomass and Biomass Change of Tropical Forests: A Primer. UN FAO Forestry Paper 134, Rome. 55

pp.
" From Cairns, M. A., S. Brown, E. H. Helmer, and G. A. Baumgardner. 1997. Root biomass allocation in the world's upland forests. Oecologia
111: 1-11
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Aboveground biomass per tree (kg)

Agrofoaestry shade trees Lmneralequation (Seguraet al. 200612)

LOg0 Bio,mass = -0.834+2.223. (log,, DEH ) (21)

Inga species (Segura et al. 2006) 13

Log,.Riomass = -0.889 + 2.317 (log,O DBHl) (22)

Other tree species (Brown et al. 1989'3)

Biomass = exp(- 2.4090 + 0.9522* ln(DBIH2 H*l S)) (23)

Belowground biomass (kg)

Belowground biornass' (kg) = exp(-1.0587 + 0.8836 x InARD) (20)

Where:

Exp = exponential function
Ln = namral logarithm
DBH = diamter at breast height (1.3 m above ground) in cm
H = height in m
S = specific gravity (wood density) in g/cm 3 or tYm3

14

See the monitoring plan for application of equations and factors

C.3.1.3.2. Description of formulae and/or models used to monitor the estimation of the
GHG emissions by the sources, measured in units of C02 equivalent, that are increased as
a result of the implementation of the proposed A/R CDM project activity within the project
boundary (for each source and gas, in units of C02 equivalent):

Emissions by sources that will increase as a result of project activities include emissions from
use of fertilizers and from vehicle use. Formulae and methods from monitoring methodology
section m.5 will be used.

GHG emissions by sources

The increase in GHG emission as a result of the implementation of the proposed A/R CDM
project activity within the project boundary can be estimated by:

13 (12) From Segura, M., M. Kanninen, and D. Suarez. 2006. Allometric models for estimating aboveground biomass of
shade trees and coffee plants in agroforestry systems in Matagalpa, Nicaragua. Submitted to Agroforestiy Systems.
14 (13) From Brown, S., A.J.R. Gillespie and A.E. Lugo. 1989. Biomass estimation methods for tropical forests with
applications to forest inventory data. Forest Science 35: 881-902.
l From Cairns, M. A., S. Brown, E. H. Helmer, and G. A. Baumgardner. 1997. Root biomass allocation in the world's
upland forests. Oecologia 111: 1-11
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GHGE, = EF., + Ew..W,, + E + 2 (24)

where:

GHGC.p the increase in GHG emission as a result of the implenwntation of the proposed AfR
CDM project activity within the project boundary, tonnes C02-e yf' in year t

Ep1 lt,;, the increase in GHG emission as a result of burning of fossil fuels within the project
boundary, tonnes C02-e yr' in year t

Ebi>-tU Decrease in carbon stock in lhying biomass of existing non-tree vegetation tonnes CO2
e yr in year t

E?j.. the increase in Non-CO2 emission as a result of biomass burning within the project

CO2.9iEu.aj boundary, tonnes CO.e yrf in year t
N20& .- N the increase in N20 emission as a result of direct nitroapn application within the

project boundary, tonnes C02-e vr-' in year t

(i) GHG emissions from burning offossilfuel
In the context of the afforestation or reforestation, the increase in GHG emission by burning of
fossil fuels is most likely resulted from machinery use during site preparation, thinning and
logging.

EFMX =(CSP1;,R -EFId + CSPPN., EF..aX,,) -°0°l 25)

where:

CSP, 1 4 amount of diesel consumption, litre (1) yrt in year t
CSPw..,t anmount of gasotine consumption, I yrf' in year t

Ed. emission factor for dieseL kg CO2 r'
EF,,,. emission factor for gasoline, kg CO2 r'
0.001 conversion kg to tonnes

(ii) Decrease in carbon stock in living biomass of existing non-tree vegetation
It is assumed that all existing non-tree vegetation will disappear due to site preparation including
slash and burn, or competition from planted trees.

E,.cmJ;O,,= 0 +Vt > I

where:

E?.com .- , the incsase in Non-CO2 emission as a result of biomass burning in slash and
burn, tonnes C02-e yfr at start of the project

E-.,D MDo N20 emission from biomass burning in slash and burn, tonnes C02 -e yr
E m cm CRH emission from biomass burning in slash and burn, tones CO2-e yr'

(iii) GHG emissions from biomass burning
Slash and bum or removal of pre-existing vegetation occurs traditionally in some regions during
site preparation before planting and/or replanting. Since C02 emission is already accounted for
in above bullet, only non-C02 emissions are accounted here.
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= E + E VT=l (27)

Ex. vzk.CO2] , = ° t > I

where:

ENCO>;W-t the incwase in Non-CO2 emission as a result of biomass burning in slash and
burn, tonnes C0 2-e yr' at start of the project

Es ,B, NM N2 0 emission from biomass burning in slash and burn, toones COre yr'
E -,, au CH4 emission from biomass burning in slash and burn, tDnnes C02e yr'

EpjK N 2 0 = EB C * (NI/C ratio) * 0.007 *44/28 * 310 (28)

EBO%SBN,,,*MC"4 = EDS,,-,f8,,,C *0.012 -16.12 -21 (29>

where ':

Emninmnc loss of aboveground biomass carbon due to slash and burn, tC yr'
N/C ratio nitrogen-carbon ratio, dimensionless
44128 ration of molecular weights of N2 0 and nitrogen, dimensionless
16/12 ration of molecular weights of CH1 and carbon, dimensionless
0.007 IPCC default emission factor for N2 0, t N20-N (t Cy'
0.012 IPCC default emission factor for CH4. t CH1..C (t Cy'
310 Global Warming Potential for N20 (valid for the first commitment period)
21 Global Warming Potential for CL (valid for the first conmmitment period)

Ahm j -,A^ B, *CE -CF (30)

where:

Aj..; area of slash and burn for stratum i ha yr
Bj averag abovegund stock in living biomass befome burning for stratum i tonnes

d. nha'
CE cofbustion efficiency, dimensionless, IPCC default =0.5
CF the carbon fraction of cdy biomass, tonnes C (tonne d.mr'

(iv) Nitrous oxide emissions from nitrogen fertilization practices

N.=wA. - .:A J - L. 0-001 (31)

Nop-m., Ak4 -N'-^., .0.001 (32)
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where:

NsNJrKU total use of synthetic fertiliser within the project boundary, tonnes N Yw1 in year t
NoX..,U total use of organic fertihser within the project boundary, tonnes N yf 'in year t
At area of tree species k with fertilization, ha yr'
NsNk,t use of synthetic fertiliser per unit area for tree species k, kg N ha7l yrt- in year t
NcxFjtsj use of organic fertiliser per unit area for tree species k, kg N hjl' yr- in year t
0.001 conversion kg N to tonnes N

N 20O*w. J= +FON).EFII-44/28-310 (33)

Fs> = Nsv-F., * (I -FracGISF ) (34r!

FON = Nay -F, -(I- Fracc) (35)

where:

Nudr d g m the direct N20 enission as a result of nitropn application within the project
bounidary during monitofing interval, tonnes CO,,-e yr 1 in year t

F5N Amount of synthetic fertilizer nitropn applied adjusted for volatilization as NH3

and NOx. tonnes N yf '
Fox Annual amnnm of organic fertilizer nitrogn applied adjusted for volatilization as

NH3 and NOx, tonnes N yrI

NsNJmct Amount of synthetic fertilizer nitrogen applied, tonnes N yr'
NsNJe Amount of organic fertilizer nitrogen apphed, tonnes N yq'
EF, Emission Factor for emissions from N inputs, tonnes N20-N (tonnes N inputy'
FracrAsp the fraction that volatilises as NH3 and NCx for synthetic fertilizers,

dimensionless
FracGAsp the fraction that voladilises as NH3 and NOx for organic fertilizers, dimensionless
44128 ration of molecular weights of N20 and nitroWn, dimensionless
310 Global Warning Potential for N20 (valid for the first conmnitment period)

C.3.2. As appropriate, relevant data necessary for determining the baseline net GHG
removals by sinks and how such data will be collected and archived:

To be completed

C.3.2.1. Description of formulae and/or models used to monitor the estimation of the
baseline net GHG removals by sinks (for each carbon pool, in units of C02 equivalent):
In the baseline scenario, the baseline net GHG removals by sinks are set to zero for lands under a
constant agricultural cycle. For lands with few trees growing, the GHG removals are equal to the
projected increase in carbon stock of above- and belowground biomass. Monitoring of the
baseline net GHG removals by sinks is not necessary.

C.4. Treatment of leakage in the monitoring plan:
Leakage represents the increase in GHG emissions by sources which occurs outside the
boundary of an A/R CDM project activity which is measurable and attributable to the A/R CDM
project activity. Land used for reforestation is marginal agricultural land therefore as a result of
the proposed A/R CDM project activity, deforestation, agricultural or pastoral activities may be
displaced from the project sites to other locations.
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Deforestation due to displacement is monitored through sampling the households displaced by
project activities. However, programs will be initiated to avoid leakage from occurring. Leakage
avoidance activities include: The project will provide assistance in the establishment of
agroforestry and improved agricultural practices on farmer lands outside of CDM project
boundaries through education and agricultural extension workers. The increase yield and
market value of these crops along with more greatly maintained soil fertility of such practices
will eliminate the need for additional farming lands.

In the context of A/R activities, fossil fuel combustion from vehicles use due to transportation of
seedlings, labour, staff, harvest products to/from project sites as a result of the proposed A/R
CDM project activity emits greenhouse gases. This can be monitored and estimated using the
IPCC bottom-up approach.
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C.4.2. Description of formulae and/or models used to estimate leakage (for each GHG,
source, carbon pool, in units of C02 equivalent:

Leakage through activity shifting and leakage through vehicle usage will be monitored as
determined in the methodology. For activity shifting the lands with tenure option is selected. Full
details of the monitoring plan including monitoring for leakage are given in Annex 4.

MrY

LK= ZLKAS+ LK. .36,
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N'hetxre:

LK = Total leakage. tonnes COc
LKAAS = Lk'tkage from uctihitv shitling. tonnes CŽ--e in year X
LKT = Leakage fromvehick usage. ik .nIe (Y-2-e in vear X

Activity Displacement

AD= -(AF,ta.- AF.d i37i

AD aea deforsted ihat duw to dispwtrement
AF areaof kwest that

Note that AFtimel is equal to the forest area as sampled at time 1 plus the calculatedforest area
on new land holdings before occupation.

LKAJS= ADI FS * 3g + IF * 10 08i

where:

LKom Total GHG emissions due to dftorestation due to displceent. tonnes CO2 -e
ADi Area deforested bv displaced household t. hectares

FS - Mean carbon stocktt Cit e ha i
AE Area of land diplaced by project for household which enmigrated from area

Note that AE is only consideredfor households that have emigratedfrom the project area and
cannot be found.

Vehicle Use

LK, = 'i EF; FelCLt-'nsucipi.nR, m-0.Ol t39

FuwlCcinsumpiotn !, = nii .kii,.e i. (4e

where:

LK, C 2 eniissions due to fbssil fuel combustion from vehicles. tonnes COe yrt in year t
i vehicle type

fuel type
EF, enission factor for vehicle type i with ftel tyWpe j. kg CO_e It
FuelConsumptionj consumption of fuel rype i of vehicle tvpe i, btre yr J in Wear t
n numiber of vehicle tNW i used. vf' in year I
kg kilontre, ur.n elkd annutilv by each of vehicle type i with fuel type j. km yr5 in year

en average fites conswred per kilomktre travelted for vehicke type i with fuel type j. litre lkm in year t.

C.5. Description of formulae and/or models used to estimate net anthropogenic GHG
removals by sinks for the proposed A/R CDM project activity (for each GHG, carbon pool,
in units of C02 equivalent):

The net anthropogenic GHG removals by sinks is the actual net GHG removals by sinks minus
the baseline net GHG removals by sinks minus leakage, therefore, following general formula can
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be used to calculate the net anthropogenic GHG removals by sinks of an A/R CDM project
activity (CAR-CDM), in tonnes C02-e yr-1:
C,*t m C.. cruAL - CmL - LKA4

Where:
CACTUAL = atitual net GHG removals tbv sinks, tonnes CO-e
cDS. = hasiein rel CGHG removals bw sinks,, tonoes C,-e
LK = k-akagc. tonnes COe
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C.7. Please describe the operational and management structure(s) that the project operator
will implement in order to monitor actual GHG removals by sinks and any leakage
generated by the proposed A/R CDM project activity:
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The proposed A/R CDM project will be implemented by Pico Bonito EcoLogic S. de R. L., a
Honduran operating company with oversight from FUIPNAPIB (Foundation of National Park of
Pico Bonito) and the EcoLogic Development Fund. Pico Bonito EcoLogic S. de R. L. will be
responsible for administering and coordinating the project participants, organizing training,
facilitating activities and coordinating measuring and monitoring.

An expert international team will be established for addressing any technical issues that arise and
for conducting checks and verification on collected data.

C.8. Name of person/entity determining the monitoring methodology:
Name of persons/entity determining the monitoring methodology
* FUPNAPIB, project proponent

o Sr. Adonis Hernandez, fupnapib@laceiba.com
o Abraham Martinez, ahmraudales-15(yahoo.com.mx

* EcoLogic Development Fund, project proponent
o Shaun Paul, spaul(ai)EcoLogic.org
o Rafael Sambula, rsambula()EcoLogic.org

* Winrock International
o Dr. Timothy Pearson, tpearson(winrock.org
o Sarah Walker, swalker(winrock.org
o Dr. Sandra Brown, sbrown(winrock.org

* USAID MIRA
o David Shoch

* World Bank reviewers
o Dr. Benoit Bosquet, bbosguet(a-)worldbank.org
o Lucio Pedroni, lpedroni(&)worldbank.org
o Saima Qadir, squadir@worldbank.org

SECTION D. Estimation of net anthropogenic GHG removals by sinks:
The numbers in this section are based on the estimation of the final extent of the project not on
the currently defined project boundaries. In the next months all project land purchases will be
complete and the final data on boundaries and baseline stocks and emissions can be collected
and presented. This PDD is just in support of the NM and thefinal PDD will be presented to the
DOE for verification later in the year. The numbers in the baseline study (annex 3) are from the
current project extents.

D.1. Estimate of the actual net GHG removals by sinks:
The estimates in this document include the direct N20 emissions caused by N input and the
carbon stock change in aboveground and belowground biomass using methods in the proposed
new methodology. As described in Sections B and C, carbon stock changes in pools of soil
organic matter, dead wood and litter are omitted.
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Following the baseline methodology, the baseline vegetation is assumed to be cleared in year
zero even though some vegetation will remain to be out-competed in later years. The baseline
vegetation averages 15 t C/ha (see Annex 3) over the project hectares.

Details of estimated GHG removals by sinks by project component over 30-year period are listed
below in Table D-1.

Table D-1 Estimate of GHG removals by sinks by project component in t C02-e
Total

Forest Commercial minus site
Year Restoration Forestry Aqroforestry Total preparatin

1 208 2,578 1,038 3,823 -61,177
2 1,519 15,553 5.819 22,891 -42,109
3 4,730 38,191 22,172 65,093 93
4 8,984 82,950 61,716 153.650 88.650
5 15,166 151,088 120,916 287,170 222,170
6 25,305 232,991 165,911 424.207 359r207
7 35,566 311,109 185,123 531,798 466,798
8 49,447 366,408 180,278 596,132 531,132
9 64,694 399,540 176,506 640,739 575,739

10 79,654 422,923 174,353 676,931 611,931
11 100,050 452,685 172,438 725,173 660 173
12 122,454 471,802 170,777 765,034 700,034
13 146,490 480,538 169.329 796,356 731.356
14 168,338 477,123 168.240 813,700 748,700
15 192,738 455,115 167,652 815,505 750,505
16 220,038 460,060 167,600 847,698 782.698
17 245,669 495,063 167,971 908,703 843.703
18 275,789 529,135 168,527 973,451 908,451
19 303,961 545,444 169.077 1,018,483 953483
20 332,927 545,746 169,505 1,W048178 983,178
21 360,462 538,628 167,686 1,066,777 1,001,777
22 386,567 533,860 163,801 1,084,228 1,019,228
23 405,758 531,820 158,261 1,095,839 1,030,939
24 423,758 514,733 152,998 1,091,488 1,026,488
25 440,565 493,605 147,997 1.082,167 1,017,167

26 456,180 477,249 143,247 1,076,676 1,011,676
27 465,597 455,317 138,735 1,059,649 994,649
28 474,060 428,052 134,448 1,036,560 971,560
29 481,570 396.625 130,375 1,008,770 943,770
30 488,126 361,637 126,506 976,269 911,269

D.2. Estimated baseline net GHG removals by sinks:
As was elaborated in section B, under the baseline scenario, the carbon stock change in
aboveground and belowground biomass for lands without growing trees is set as zero. There is
low biomass growth in the few project lands that had multiple purpose trees in the baseline
scenario. Other pools are omitted, as they decrease in the baseline, relative to the project
scenario.

There are trees growing on a proportion of the pastureland with a biomass equal to 15 t C/ha and
a rate of sequestration equal to 0.15 t C02-e yr- 1. The carbon stock changes in above and
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belowground biomass of the existing trees are estimated using the equations in section C and
Annex 3.

Table D-2 Estimates of baseline net GHG removals by sinks

CumulaUve
Basekne net Baseline net

GHCG GtlG
removas by removals bv

sinks (t C02- sinks (t C02-
Year a Yr 1) e)

1 120 120
2 240 360
3 360 720
4 480 1,200
5 600 1,800
6 720 2,520
7 840 3,360
8 960 4.320
9 1,080 5,400

10 1,200 6,600
11 1.320 7,920
12 1,440 9,360
13 1,560 10,920
14 1,680 12,600
15 1.800 14,400
16 1,920 16,320
17 2,040 18,360
18 2,160 20,520
19 2,280 22,800
20 2,400 25,200
21 2,520 27.720
22 2.640 30,360
23 2,760 33,120
24 2,880 36,000
25 3.000 39,000

26 3,120 42,120
27 3,240 45,360
28 3,360 48,720
29 3,480 5,200
30 3,600 55,800

D.3. Estimated leakage:
Leakage due to activity shifting can only be estimated. However, it is conservatively estimated
here that 5 % of households will emigrate out of the project area (1 % per year for five years)
with the implicit conservative assumption of deforestation, and that an area of forest equal to 5 %
of the project area will be deforested in the vicinity of the project (1% per year for five years).

The implementation of alternative livelihood programs has the explicit aim of preventing any
activity shifting from occurring but here to be conservative a high estimate is included. The
IPCC GPG-LULUCF value for forests in Honduras is applied with belowground biomass
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incorporated using the tropical equation of Cairns et al. 1997.15

All labour used for the proposed A/R CDM project activity will be from local villages, hence
transportation is not required. All seedlings will be grown on site and transported to the project
sites by man-power/mule-power. There is a need to transport timber from the 12th year onward.
A medium sized vehicle that uses diesel will be employed. Emissions are estimated using the
following IPCC defaults: 20.2 t C/ TJ Diesel, 43.33 TJ/103 tonnes Diesel, 0.85 kg/litre Diesel.

Table D-3 Estimated of leakage
Year Estimated

Cumulathve
GHG
Emissiors
t co-e

0 12,031
1 24,063
2 35,994
3 47,875
4 59,756
5 71,638
6 71,688
7 71,738
8 71,788
9 71,838

10 71,888
11 71,938
12 72,738
13 73,538
14 74,338
15 75,138
16 15,938
17 76,738
18 77,538
19 78,338

20 79,138
21 79,938
22 80,738
23 81,538
24 82.338
25 83,138
26 83,938
27 84,738
28 85,538
29 86,338
30 87,138

D.4. The sum of D.1 minus D.2 minus D.3 representing the net anthropogenic GHG
removals by sinks of the proposed A/R CDM project activity:

'5 Cairns, M.A., Brown, S., Helmer, E.H. and Baumgardner, G.A. 1997. Root biomass allocation in the world's
upland forests Oecologia 1 1 : 1-1 1
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The sum of DI minus D2 minus D3 indicates that the net anthropogenic GHG removals by sinks
as a result of the proposed A/R CDM project activity is anticipated to be over 800,000 t C02-e.

Table D-4. Estimates of net anthropogenic GHG removals by sinks

CunLative
Net GHG

Removals
Year bV Sitks

1 -73,223
2 -66,201
3 -35.946
4 40,715
5 162,339
6 287,480
7 395,005
8 459,275
9 503,817

10 539,943
11 588,121
12 627,916
13 658,424
14 674,953
15 575,943
16 707,321
17 767,511
18 831,443
19 875,660
20 904,540
21 922,324
22 938,961
23 949,756
24 944,590
25 934,454
26 928,149
27 910,307
28 886,403

29 857,798
30 824,482

D.5. Table providing values obtained when applying formulae above:
See Table D-1, D-2, D-3 and D-4

SECTION E. Environmental impacts of the proposed A/R CDM project activity:
This section will be submitted when applying for registration. Also see the Environmental
Assessment completed as part of project preparation.

SECTION F. Socio-economic impacts of the proposed A/R CDM project activity:
This section will be submitted when applying for registration
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SECTION G. Stakeholders' comments:
This section will be submitted when applying for registration
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Annex 2: Detailed Project Description

HONDURAS: Pico Bonito Sustainable Forests Project

Background
Honduras is the third-poorest country in Latin America and the Caribbean. The country, with a
population of 7,200,000 and a density 57 square kilometers, had a per capita gross national
product (GNP) of $1,170 in 2005. Just over half of all Hondurans live in poverty; 24 percent live
in extreme poverty. Poverty is a largely rural phenomenon, with 74 percent of the poor and 86
percent of the extreme poor living in rural areas. The Gini coefficient, which measures income
inequality, is high-46-close to the median for Central America. This lag in socioeconomic
indicators is especially striking given Honduras' recent progress in becoming a mature and
consolidated democracy. Most of these rural poor are highly dependent on natural resources,
including forests, for their livelihoods. The current challenge Honduras faces is to increase
economic growth while ensuring greater social equity and protecting its natural resources, which
form the basis of both the rural and national economies.

The government's strategy, as outlined in the CAS, includes targeting poor areas and ensuring
sustainable watershed management (which includes forestry). The current administration has
also placed a high degree of emphasis on reforestation and on the conservation of protected
areas, both of which are key themes in rural areas.

Forest Sector
Honduras has the highest proportion of forest cover of any Central American country. A closer
look, however, reveals that many of these forests are under threat-from clearing for agriculture
and grazing on marginal lands, unsustainable forestry activities, and the forest fires that rage
every dry season. Honduras has a high potential for income generation through sustainable
forestry, yet this potential is being stripped away season after season. The results can be
devastating, as poor lands give out, storms wash away entire hillsides, and residents are left
without income or productive land. This was especially evident in the devastation caused by
Hurricane Mitch in 1998, from which the country is still recovering. Mitch extracted a heavy toll
not only in terms of lives lost, but also an estimated $3.8 billion in direct and indirect economic
losses. These losses were heaviest in rural areas. Though much of the infrastructure has been
rebuilt, the economy has been slower to recover.

Given the existence of substantial forest remnants in Honduras, the potential role of forests is
critical, both for their absolute economic value and because they support many of the poorest
households. For rural populations, issues related to access to basic resources such as land and
forests, and to factors supporting production and marketing, have been identified as being among
the principal determinants of poverty and social inequality. To increase opportunities for poverty
reduction through sustainable forestry, the value of forests in Honduras must be maximized
through a variety of mechanisms including regulatory and legal reforms, changes in
commercialization practices, and improved marketing.

Honduras has historically failed to adequately value forest resources, which is problematic both
for stability of land and water catchments, and because the country has much more forestry
potential than agricultural potential. Several native species, including cedar, mahogany, and
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ceiba, have substantial market value. Other species, while not especially valuable for their wood,
do have non-timber value as a source of food, medicine, material for handicrafts or construction,
or as omamentals. If sustainably harvested, these native trees have the potential to serve as an
important source of income both for local communities and, on a larger scale, for the national
economy.

However, high population growth, skewed landownership, and inappropriate land and forestry
policies have been responsible for the conversion of large areas of land with high forestry
potential to less-suitable agricultural activities, especially low-return cattle ranching on the
agricultural frontier. This has resulted in serious environmental problems with deforestation, soil
degradation, water pollution, depletion of coastal and marine resources, and loss of biodiversity.

While some progress has been made in reorienting the public sector away from the unsustainable
production and marketing of forest products toward management, regulation, and protection of
forest resources, efforts have been inadequate in addressing the country's serious environmental
problems. This has had an especially negative impact in eastern Honduras, where sustainable
forestry activities could provide an important source of income for small farmers and remaining
indigenous communities.

There are several new developments that point to positive trends in forestry in Honduras.
Legislatively, the forestry sector is undergoing major changes, with a new Forestry Law, pending
in Congress, which is intended to provide a major boost to the forestry industry. The government
has also identified a Designated National Authority and a carbon finance point person for the
country, a sign of commitment to developing this facet of sustainable forestry. Honduras sees
great potential in carbon financing as an additional mechanism through which to achieve its
objectives of economic growth in the forestry industry, conservation, and poverty reduction,
while at the same time addressing the global challenge of climate change.

Carbon Finance
As a first step toward promoting these development objectives through carbon finance, the
government is extremely interested in pilot projects that demonstrate the feasibility and value of
carbon finance within the national context, and local stakeholders hope the developmental
benefits associated with carbon finance will spur sustainable development at a local level. To
develop this potential, Honduras, in collaboration with the Honduran NGO Fundaci6n Parque
Nacional Pico Bonito (Pico Bonito National Park Foundation, FUPNAPIB) and the U.S.-based
NGO EcoLogic Development Fund (EcoLogic), developed an ambitious carbon-financed
forestry and sustainable livelihoods project to be managed by Pico Bonito EcoLogic S. de R. L.
and partially financed by the World Bank's BioCarbon Fund (BioCF).The goals of this project
align very closely with the PRS/CAS objectives in that this grant is a critical step in the
development of carbon-financed opportunities for expanding the forestry sector in Honduras,
while at the same time targeting pockets of high biodiversity and poverty. Project preparation
also included financing for building public sector capacity to respond to the rapidly changing
developments on climate change, and includes substantive direct investments in poor
communities in the area of Pico Bonito, including indigenous communities. This is the first
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forestry BioCarbon Fund project in Honduras, 16 and indeed one of the first in the region, so it
represents an important demonstration opportunity for the potential of carbon finance.

Honduras is a signatory of the Kyoto Protocol, and ratified the Protocol on July 19, 2000. As is
required, the country selected a Designated National Authority (DNA), in this case the
Secretariat of Natural Resources and the Environment (SERNA). Honduras has also established
a single national forestry definition as required under the Clean Development Mechanism
(CDM). For purposes of the CDM, the Government of Honduras defines forests as land having
growing trees with:

* A minimum area of 1 hectare
* A minimum tree crown cover of 30 percent
* A minimum tree height of 5 meters.

The CDM also requires that all areas eligible for financing for afforestation/reforestation
activities under the CDM (Window 1 of the BioCarbon Fund) are proven to have been deforested
before December 31, 1989. The project complies with this requirement. Additional project
activities not eligible for CDM registration have been submitted for financing under the
BioCarbon Fund Window 2 (avoided deforestation and related activities), and qualify separately
for these Window 2 carbon credits.

Because the Pico Bonito monitoring methodology is expected to serve as a model for similar
projects throughout the world, this project is especially important in advancing new models of
carbon payments for afforestation and reforestation. As such, it has assumed a very high profile
in the international carbon market.

Project Objectives
The overall development objective of the Pico Bonito Sustainable Forests Project is to generate
850,000 tonnes of CO2 equivalent emissions reductions by 2017, at the same time supporting the
restoration of degraded forest habitats and establishment of sustainable income-generation
options through activities that promote atmospheric carbon sequestration. This project will help
conserve globally and regionally important biodiversity, and important ecosystems, through
reforestation and protection efforts. It will also stimulate the local economy and socioeconomic
conditions by creating sustainable livelihood options and increasing local investment
opportunities.

The project will focus on reforestation for sustainable commercial forestry, agroforestry for
small-scale producers, community forest management, and restoration and protection of
previously degraded lands. Carbon sequestered under this pilot project, which will also have
substantial associated community benefits, will be sold to carbon buyers in a sale mediated by
the World Bank's BioCarbon Fund. Sustainable livelihoods will be created through the forestry
and agroforestry business operations associated with this project. This approach is fully
supported by the local communities that have been chosen for the pilot project, and by the
Honduran government. It will provide needed revenues for the management of the national park

16 The CDM website (htt=://cdm.unfccc.it) lists eight small hydroelectric carbon finance projects in Honduras, none
of which is financed by the BioCF.
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and alleviation of poverty. In addition, an innovative model for park management will be created
through demonstration of revenue generation in perpetuity by the forestry and agroforestry
businesses, a portion of which will be earmarked for park management, thus helping to cover
park management expenses.

Performance Indicators
The primary performance indicator for the project is the timely delivery of 850,000 tonnes of
CO2 e emission reductions by 2017. This will be done in accordance with the Emissions
Reduction Purchase Agreement (ERPA). Another indicator of project achievement is the
protection of 1,250 hectares of forest conserved through reforestation or preservation. The
provision of agroforestry assistance to 400 families and the creation of 100 permanent jobs by
2012 will serve as indicators of the social impact of the project. Delivery of emissions reductions
will be monitored on an annual basis by the project proponent, and every five years by the
Designated Operational Entity (DOE). Reforestation, provision of technical assistance, and job
creation will be included in the annual reports prepared by the project proponent.

Project Area
The Pico Bonito project area encompasses 4,150 hectares in the buffer zone of Pico Bonito
National Park, and in communities surrounding the buffer zone. Project activities will be located
in the Atlantida Department and Yoro Department in the north of Honduras, and will be
principally centered in two sites-San Marcos in the La Macisa municipality of the Atlantida
Department to the northwest of Pico Bonito National Park, and La Libertad in the municipality
of Olanchito, Department of Yoro, to the southeast of the park. Twenty communities' 7 will
benefit from project activities. Two-thousand hectares of potential plots for commercial forestry
and reforestation for conservation are located in these two sites. Restoration for conservation will
be carried out primarily in the communities of Aguacate, San Rafael, and Rio Blanco, and in the
San Marcos and La Libertad sites, while agroforestry will benefit small producers scattered
throughout the communities. For a detailed map of the project area, please see Annex 9.

The project targets some of the most threatened zones of Pico Bonito National Park, especially
areas where the core of the park is most vulnerable to incursions or where park boundaries leave
it vulnerable to fragmentation. Pico Bonito National Park is the third-largest national park in
Honduras, providing essential connectivity for the Mesoamerican Biological Corridor. It
encompasses 107,300 hectares. The park also contains a tremendous diversity of wildlife; it is
home to dozens of threatened and endangered flora and fauna including anteaters, monkeys, and
jaguars. Its tropical broadleaf and pine forests are lush with mahogany, cedar, and hundreds of
rare medicinal and ornamental plants. Project activities will effectively enhance and expand the
much-needed buffer around the core of the park, which in turn will improve park conservation.

The parcels of land that are eligible for purchase for commercial forestry or restoration are all
degraded marginal agricultural land worked at a subsistence level. A few families produce
enough to sell surplus crops to the local market. About half of the land area is dedicated to staple
crops like corn and beans, and to a lesser degree yucca, bananas, sugarcane, and coffee; nearly

17 San Marcos, Santa Fe, La America, Calderas, Aguacate, El Chorro Tanarindo, San Rafael, Rio Blanco, Quebrada de Arena,
Quebrada Plana Arriba, La Libertad, La Laguna, Quebrada Galana, Las Flores, El Pital, El Cacao, El Manchon, Canipamento,
San Jose del Higuerito, and Zacataloza.
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all the rest is pastureland for cattle. Scarcely any land is currently dedicated to agroforestry
systems. The average period of use for cropland between fallow periods is four years; for
pastureland the cycle is two years. Table A2.1 outlines the land-use distribution of 799 land
parcels within the villages of San Marcos and La Libertad assessed for possible purchase for
commercial forestry activities.

Table A2.1. Land-use Distribution of Land Parcels
in the Villages of San Marcos and La Libertad

village Stratum Number of Paree. Area or StralLmha)
San Marcos

Agroforestry 8 1.9
Cropland 396 508

Pastureland 118 200
La Libertad

Agroforestry 0 0
Cropland 8 15

Pastureland 269 352
Total All Strata 799 1,077

Beneficiaries
The communities targeted to participate in project activities are among the poorest in Honduras.
The per capita income in most communities is far below the national average, and in some
villages is just $365 per year. Infant mortality in the project communities reaches an extremely
high 8 percent. Population growth in La Masica, which is representative of the region, is 3.8
percent per year, and the municipality has a Human Development Index (HDI) indicator of just
0.623, indicating severe underdevelopment. The situation in La Libertad is similar, with an HDI
of 0.689. Most families in the area depend on subsistence agriculture, raising corn and beans, and
on a smaller scale, crops such as yucca, citrus fruits, cacao, bananas, sugarcane, and coffee.
Many also have a few domestic animals including cattle, pigs, and chickens. Any excess
production is sold on the local market. Harvested wood is a primary source of energy for
household use and for construction. Because these communities depend largely on subsistence
agriculture and gathering and are vulnerable to fluctuations in production, they are also likely to
put pressure on the natural resources contained within the neighboring national park. By
including these communities in project activities and creating alternative, sustainable means of
income generation, the project will help increase local standards of living while decreasing
pressure on endangered species, critical ecosystems, and protected natural resources.

Project Components
The Pico Bonito project is made up of two primary components: (A) sustainable forest
management, and (B) forest conservation. Within these components are five subcomponents:
(Al) agroforestry for small-scale producers, (A2) reforestation for sustainable commercial
forestry, (A3) community sustainable management of existing forests, (B 1) natural forest
restoration for conservation, and (B2) forest preservation through land acquisition. All except
agroforestry will use only native tree species. Income from the sale of emission reductions
stemming from all project activities will accrue to Pico Bonito EcoLogic S. de R. L. (see
institutional arrangements).
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A) Sustainable Forest Management

Al) Agroforestry for Small-scale Producers (600 hectares)
The project will enhance existing small-scale agriculture and animal husbandry practices in 20
villages surrounding Pico Bonito National Park. These villages were selected based on strategic
value for the park, local socioeconomic characteristics, suitability of land and terrain, and interest
in participating in agroforestry training activities. Approximately 400 families, including
Tolupanes, will be provided with technical training and seeds to expand the native tree cover on
their farms, resulting in improved farm productivity and farm income, and increased forest cover
on agricultural lands. The agroforestry systems promoted under this project were field tested for
appropriateness during project preparation, and were selected based on profitability, social
acceptance, and biomass production for carbon capture. Environmental benefits include
improved soil conservation, rebuilding of topsoil, enhancing biodiversity on working landscapes,
and improving upland watershed management.

To secure these benefits, Pico Bonito EcoLogic S. de R. L. will enter into agreements with the
owners (of either land titles or usufruct rights) of small-scale agricultural lands. In exchange for
ongoing technical assistance in improving agroforestry systems on their land, the small
producers will assign to Pico Bonito EcoLogic S. de R. L. the rights for any revenue accrued
from the sale of ERs. The long-standing relationship of FUPNAPIB with these communities,
locally recognized validity of signed contracts, recognition of future value of agroforestry
products, and ongoing benefit of technical assistance are expected to generate a very high and
continued participation of these producers in the project.

Among the .tree species with economic value that will be employed in the project-sponsored
agroforestry activities are Guama (Inga laurina), Laurel Negro (Cordia megalantha Blake),
Jamacuago, Madreado, Leucaena, Pito, Cacao, Cafe, Rambutan, Canela, Mangostan, Avocado,
Mango, Orange, Lime, Morera, Caoba (Swietenia macrophylla G. King), Cedrillo (Huertea
cubensis Griseb), and Eritrina.

This subcomponent is eligible for financing under Window 1 (CDM LULUCF-compliant
afforestation/reforestation) of the BioCarbon Fund.

A2) Reforestation for Sustainable Commercial Forestry (1,000 hectares)
Approximately 1,000 hectares of degraded land will be acquired by Pico Bonito EcoLogic S. de
R. L. through either purchase of land title or the official recognition of long-term land rights.
These lands will be reforested with native tree species of recognized commercial value, and will
be harvested sustainably. This program will allow for the generation of revenue from timber
products while expanding natural habitats, enhancing biodiversity conservation, strengthening
watershed protection, and protecting vulnerable landscapes.

The forestry operator Brinkman Associates will be hired by Pico Bonito EcoLogic S. de R. L. to
manage the commercial forestry operation. Brinkman Associates is a recognized leader in
sustainable forest management, and will seek Forest Stewardship Council (FSC) certification of
the Pico Bonito operation. The commercial forestry operations are expected to provide full-time
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employment for 300 to 450 local people between 2006 and 2012, and for 100 permanent
employees after 2012. Revenue from timber sales will begin to accrue after the first full thinning
in 2014. (As plantations are being established, sustainable agroforestry activities may be
implemented on the land to generate more immediate revenues.)

The commercial forestry operations will use the following native species for mixed plantings:
Caoba-Mahogany (Swietenia macrophylla G. King), Cedrillo (Huertea cubensis Griseb),
Granadillo-Rosewood (Dalbergia glomerata), Redondo (Magnolia yoroconte Dandy),
Marapolan (Guarea grandifolia Dc.), Rosita (Hyeronima alchorneoides Fr. All), Santa Maria
(Calophyllum brasiliense Camb), Barba de Jolote (Cajoba arborea [L.] Brithand Rose.), San
Juan, and Varillo (Symphonia globulifera Linn. F.). The species used in each site will depend on
the specific biophysical characteristics of the area. See Table A2.2 for a list of sites and species
to be used.

Table A2.2. Sites and Species to be Used

.c4nwnailNvntK Ssb
. ,.SrW' UV ' SP

San Juan Vochysia guatemalensis Yes No
Cedro (Spanish Cedar) Cedtela odorata Yes Yes
Cumbillo (Amarillon) CafoAyium brasilense Yes Yes
Rosita Terninila amazornia Yes No
Caoba iMahogany, &wetena a mactophla Yes Yes
Cedro rqo (Spanish
Cedar) Cedtela fisslis Yes Yes
Santa Maria Hyetnima afdhmeoids No Yes
Redondo magnolayofonte No Yes
Hormiga Pfatyriscium dmorphanctum No Yes
Laurel Blanco Corda aliodoma Yes No
Cedrillo Huertea cubenss Yes Yes
Grenadillo rogo DaFbergea gma?a Yes Yes
Marapolan Guarea grandlolia Yes Yes
Cocobolo Da bsgia reusa Yes YQS
Pimenta Goida (Allspice) ftmenta of fidnals Yes No

This subcomponent is also eligible for financing under the BioCF's Window 1.

A3) Community-based Sustainable Management of Existing Forests (1,300 hectares)
The Pico Bonito Sustainable Forests Project will also enhance the sustainable management of the
Las Camelias forest, located in the municipality of San Francisco, in the Atlantida Department.
This community-managed forest is just over 1,400 ha, with 900 ha of productive forest and 400
ha of protected primary forest. The Sociedad Colectiva Ocampo y Asociados cooperative,
composed of eight people (but open to all community members), holds the usufruct rights for the
forest, which is located just outside the nucleus of the national park. Harvesting is carried out on
10 to 20 ha per year. The forest is FSC certified, though important weaknesses have been
detected. The current quality of management and the sustainability of the operation depend to a
large degree on the technical assistance provided by FUPNAPIB. Because of financing
constraints, this technical assistance would be unable continue without the project, making it
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likely that deforestation rates would approximate those in the surrounding area and the forest
would be lost within a short time. The Pico Bonito Sustainable Forests project will allow
FUPNAPIB to continue to provide technical assistance and training to improve the sustainable
management practices, strengthen the long-term productive capacity of the forestry cooperative,
and seek linkages with local, national, and international markets. The sustainably managed forest
will strengthen protection of biodiversity and watersheds.

Though not required by the Bank's safeguard policy on forests because the operation is already
FSC certified, a time-bound action plan has been produced to further improve management
practices in the Las Camelias forest, or at the very least maintain the FSC certification.

This subcomponent is eligible for financing under the non-Kyoto-compliant Window 2
(sustainable forest management, avoided deforestation, and related practices) of the BioCarbon
Fund.

B) Forest Conservation

B1) Natural Forest Restoration through Reforestation of Degraded Land for Conservation
(1,000 hectares)

Extensive, unproductive, and degraded agricultural lands that protect essential and vulnerable
water-catchment areas for dozens of downstream communities will be acquired under the project
(though without any World Bank or BioCarbon Fund funding) through either purchase of land
title or legal recognition of long-term rights to the land (see section on land tenure below). These
lands will be reforested with mixed plantings of native species and set aside entirely for
conservation; no forestry operations will be permitted on land designated for conservation.
Currently, these lands offer insignificant economic benefit to local people. As part of the project,
degraded upland water catchments will be restored, vulnerable landscapes will be stabilized, and
the habitats of endangered flora and fauna will be better protected and enhanced by planting
native tree species on degraded landscapes. Brinkman Associates, the same company responsible
for the commercial forestry subcomponent, will manage the reforestation for conservation, with
some assistance from FUPNAPIB.

For the restoration of degraded lands for conservation, the following native forest species will be
used: Guama (Inga laurina), Indio desnudo, Tamarindo de Montania, Paleto (Dialium guianensis
Sand), Zapot6n, Guarumo de Montafia, Zorra, El Tambor, Ocomico, Cenizo, Trompa de Mono,
Nance, Nogal (Juglans olanchana Standl & L. 0. Williams), and Aguacatillo.

This subcomponent is eligible for financing under Window 1 of the BioCF.

B2) Forest Preservation through Land Acquisition (250 hectares)
As part of the project, selected old-growth forests abutting the nucleus of the Pico Bonito
National Park will be protected, averting the sale of forests to ranchers and farmers seeking to
expand their productive lands. Title for these lands will be purchased, or long-term rights
secured, by Pico Bonito EcoLogic S. de R. L. This will prevent deforestation and increase the
undisturbed area within the park's buffer zone, thereby enhancing the protection of the core area
of the park. These forests will continue to protect essential and vulnerable water-catchment areas
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which provide water to dozens of downstream communities. Again, these lands will be held
entirely for conservation purposes; no agroforestry or forestry activities will be carried out on
these parcels.

This subcomponent is eligible to be financed under Window 2 of the BioCF.

Subcomponents Al, A2, and B1 are eligible for emissions reductions under the CDM's
LULUCF guidelines for afforestation/reforestation activities (Window 1 of the BioCarbon
Fund). Subcomponents A3 and B2 are expected to be supported by the BioCarbon Fund's
Window 2, which provides for support of avoided deforestation, sustainable forest management,
revegetation, and other related activities for carbon offsets that are currently not included in
LULUCF guidelines.

Land Acquisition Strategy
Land tenure throughout Honduras is complex and much of the current legislation and regulatory
framework is contradictory. Full and legal land title (dominiopleno) does exist for some lands;
these lands are entirely private and are rarely subject to disputes over ownership. In some cases,
land has been titled by one governmental agency, but the title is not recognized by other
governmental agencies. Perhaps the best example of this is titles emitted by the National Land
Registry on lands with forestry potential, which are technically public lands that cannot be titled.
In these cases, AFE-COHDEFOR (the State forestry agency) can contest the title emitted.

The vast majority of residents in the project area possess only usufruct rights (dominio uti[)
acquired from a long-term presence on their land. These rights are widely recognized locally and
are implicitly recognized in everyday transactions, but have various levels of legal validity
according to individual circumstances and as a function of who is interpreting the law. Many
properties with only usufruct rights are on national land.

While the situation is complicated, on the ground, land tenure is fairly secure and stable, with all
forms of ownership or possession being recognized locally. Government expropriation of land is
extremely rare and done only in cases of eminent domain for major public works such as
highways.

To obtain the most secure and widely recognized rights to land and natural resources possible,
the proponent has devised a multilevel strategy. Where lands are owned through full legal title,
as is the case for approximately 25 percent of the land identified for restoration or conservation,
Pico Bonito EcoLogic S. de R. L. will simply buy the land from the legal owner and register it.
This type of transaction is recognized both locally and by all government institutions. There is
little or no risk involved.

Where the residents hold usufruct rights, as is the case for the remaining 75 percent of land
identified for restoration and conservation, Pico Bonito EcoLogic S. de R. L. will first purchase
the usufruct rights from the owner, and will document the purchase. This will give the company
locally recognized rights to the land. Because most of this land is in fact national land with
forestry potential, Pico Bonito EcoLogic S. de R. L. will then seek a guarantee from the federal
government for the long-term use of the land and natural resources, including forest resources
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and carbon. Because the legal situation of the parcels identified for purchase varies, there is no
single method for securing these rights that is appropriate in all cases. The three most viable
options for the parcels identified for purchase, in accordance with current land tenure and
expected land use, are:

* Legal land title (dominio pleno) given by the National Agrarian Institute (INA), with the
approval of AFE-COHDEFOR, for lands with mixed agriculture and silviculture. This
option is possible for the lands destined for commercial forestry, because agricultural
crops will be sown along with the trees during the early years of the project.

* Supplementary title (titulo supletorio) authorized by the relevant court for land when
possession of at least 20 years can be proven. The title would be given to the original
owner, and then legally sold to Pico Bonito EcoLogic S. de R. L. Alternatively, the title
could be given to the firm after usufruct rights have beei purchased, as long as the
original owners remain available for consultation. This option could be used for parcels
destined for conservation.

* Ecological easement (servidumbre ecol6gica) emitted by the Attorney General
(Procuradoria General del Estado), giving long-term usage and management rights for
national land. This method is relevant for lands destined for conservation where the
previous owner is unable to prove possession of at least 20 years.

A legal team has identified the method appropriate for each parcel indicated for purchase, and
the opinion of the relevant government institution has been sought for each parcel. The strategy
has been judged to be viable and appropriate, though due to the complexities of multiple parcels,
it is possible that long-term rights may be secured under options other than the most likely
scenarios explained above. The project has attracted tremendous interest from many state
institutions, because of its potential replicability and value for fomenting both development and
future carbon purchase. The project entity will be able to capitalize on this interest and support to
obtain, at different stages, official endorsements and support of land purchase/land-use decisions.
Taken together, these options will give the greatest possible long-term security over the land
purchased by Pico Bonito EcoLogic S. de R. L., and the forestry and carbon resources contained
within.

It should be noted that land designated for agroforestry activities under the project will not be
acquired by Pico Bonito EcoLogic S. de R. L. Rather, the owners of these plots will sign
agreements with Pico Bonito EcoLogic S. de R. L. delegating to them the right to carbon
sequestered on their land in exchange for technical assistance in establishing and managing
agroforestry systems.

In all cases, participation in the project is entirely voluntary. Where possible, residents who sell
their land to Pico Bonito EcoLogic S. de R. L. will even be allowed to stay on the land and
participate in project activities, thereby minimizing leakage and increasing local employment in
sustainable activities.
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Results Expected

Social
The Pico Bonito Sustainable Forests Project has been designed as a private sector environment
project with significant social and economic benefits for residents of the communities
surrounding Pico Bonito National Park. These social benefits are important not only for
community ownership of the project and its objectives, but are fundamental to the long-standing
missions of FUPNAPIB and EcoLogic.

The project is expected to have positive social impact. In an area with low levels of income,
derived largely from subsistence agriculture and livestock raising, the alternatives created
through agroforestry, community forestry, tree nurseries, and other related businesses will help
raise the standard of living in local communities. Currently, rural unemployment in the region is
approximately 30 percent, far above the national average of 6.3 percent. The reforestation
components will provide 242,000 person-days per year of employment (approximately 300 full-
time jobs) from 2006 to 2009. Another 314,000 person-days per year of employment (about 450
positions) will be needed during the first thinning stage from 2010 to 2012. This number will
then be reduced to 100 permanent employees. Contracting will give preference to local people,
and women and ethnic minorities will be encouraged to accept employment. The labor force will
come from the surrounding villages and the nearby city of La Ceiba (population 124,000).

An estimated 400 families will gain access to increased income as a consequence of participating
in agroforestry activities, which will increase farm productivity and income, and 20 communities
will benefit from agroforestry training. It is anticipated that income on participating farms will
increase by at least 20 percent after three years. Several local people will also be hired to join a
management team. An additional estimated 5,000 residents from as many as 120 communities
will receive benefits from the income accruing to Pico Bonito EcoLogic S. de R. L.

The project will also provide social benefits beyond income generation and employment.
Capacity-building exercises will further increase the ability of local communities to take
advantage of opportunities related to agroforestry, natural resource management, and carbon
finance. Community members will participate in the management of Pico Bonito EcoLogic S. de
R. L., giving them valuable experience with business management, negotiation with investors
and contractors, interaction with banks, and other skills that will be useful in increasing the
effective management of family productive activities, small businesses, and cooperatives.
Reforestation will also positively impact local people by enhancing their water supply, reducing
time spent in gathering firewood, and increasing access to non-timber forest products.

The project area includes approximately 1,200 members of the Zopotal tribe of the Tolupan
indigenous group, spread among four communities. The Tolupanes have a level of poverty that is
far above the national average, and are especially likely to benefit from agroforestry advisory
services and other training for in income-generating activities. The project has been designed
specifically to mitigate any negative impacts that might be experienced by this group and
increase potential benefits. An Indigenous People's Plan (IPP) was drafted during preparation
with the participation of the Tolupan community, has been fully consulted, and will be applied
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during implementation. More information on this subject is included in Annex 5 on Safeguard
Policies and in the IPP available in the InfoShop.

Carbon Sequestration
The Pico Bonito project is expected to sequester a net 850,000 tonnes of CO2 equivalent by
2017. (While BioCF purchases of ERs will end in 2017, the project could thereafter sell credits
on the carbon market that will exist at that time.) For most of the project lifetime up to 2017,
commercial forestry and avoided deforestation activities will make up the bulk of carbon
sequestration. For all four types of land use, the majority of sequestration will be in above-
ground and below-ground biomass. Soil, litter, and dead wood will contribute relatively little to
sequestration (though net removal will be positive), and as such will not be measured. Figure
A2. 1 illustrates the relative contributions of the different types of project activities to the overall
carbon sequestration.

Figure A2.1. Tonnes Of CO2e Sequestered from Pico Bonito Sustainable Forestry Project
by Source
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Environmental
Beyond increased carbon sequestration and mitigation of climate change, the Pico Bonito project
will have numerous important environmental benefits for the valuable and vulnerable area
surrounding Pico Bonito National Park. The reforestation and restoration activities carried out
under both project components will result in more extensive tree cover in the Pico Bonito project
area-the project is expected to plant 3 million trees on land in and around the buffer zone of the
national park. At the local level, reforestation with native species will have a positive impact on
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restoring vulnerable landscapes that had been degraded through agricultural activities, and land
purchases will protect an important part of the remaining forest cover from suffering the same
fate. Given the project's location in the buffer zone of the park, this will be especially important
in ensuring contiguous habitat for endangered species, increasing the integrity of ecosystems,
and extending the protection of the park's watersheds. This restoration and conservation of
forests will be especially important for enhancing the habitat of threatened species. Other
benefits associated with increased tree cover include more stable soil, especially on hillsides,
improved water drainage in catchment areas, greater connectivity of ecosystems, and a potential
increase in the amount and quality of organic material in the soil.

By providing long-term support to FUPNAPIB, which will receive in perpetuity about one-sixth
of all profits once investors have received their initial guaranteed returns, the project directly
supports the conservation of the park, one of the jewels of the Honduran Protected Areas
System. The central goal of FUPNAPIB is the protection of the park and the sustainable
development of local communities.

There is a potential for indirect benefits because the generation of wood products by the project
may decrease harvesting of tropical hardwoods (either legal or illegal) elsewhere. As a result,
there may be a decrease in fossil fuel consumption to harvest, process, transport, and discard the
wood products that would be generated elsewhere.

Overcoming Barriers
While the social and environmental benefits of the Pico Bonito Sustainable -Forests Project are
obvious, it is extremely unlikely the project would have been developed without financing from
the BioCarbon Fund. Investment, institutional, technological, land-use, and market barriers are
high, and have only been overcome with the additional incentive offered by carbon finance. It is
notable that even with the carbon financing incentive, the greatest risk to the project's success
remains the possibility it cannot attract sufficient equity funding. It would be nearly impossible
for local residents alone to afford the high start-up costs for forestry and agroforestry activities,
especially since income will not be received for several years. Because of this poverty, and the
high market risk and low economic value of degraded land, small farmers are unlikely to qualify
for loans from commercial banks for reforestation activities. Small, poorly educated farmers face
many challenges in negotiating the market chains for timber and non-timber forest products, and
have few of the technical skills required to access high-quality seeds, produce valid seedlings,
and successfully plant and manage the trees. By linking local residents to the larger Pico Bonito
Sustainable Forests Project, supplying them with the materials needed for agroforestry, providing
the needed technical assistance for agroforestry and community forestry, and increasing local
capacity for business management and sustainable forestry, the Pico Bonito project is removing
the barriers that would have prevented local residents from participating in carbon sequestration
through sustainable forest management.

Even for a multinational partnership of NGOs and private investors, the high start-up costs of the
commercial forestry operations, which come nearly a decade before the first revenues from
timber harvesting are in hand, would likely have been an insurmountable barrier. The financing
needed to carry out technical studies, provide preliminary capacity building for local
communities, and hire a forestry operator were significant. It is unlikely that even
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environmentally minded private investors would have been willing to finance an operation that
will not see any revenue for years to come. However, revenues from the sale of emission
reductions will begin immediately, making the project more attractive, and the $3 million in
carbon finance increase the estimated Internal Rate of Return (IRR) to a level more attractive to
investors.

For both small and large producers, the fluctuations in timber production and price are risky, and
imply cyclical variations in income. The annual payments for ERs will help smooth these
fluctuations, providing a steady source of income. The carbon finance income, though relatively
small compared to the expected project revenues, will help the project survive the years before
income from the first timber harvest is received, and smooth price and supply fluctuations even
after the first harvest, making the project feasible.

Additionality
One of the important requirements of land use, land-use change, and forestry (LULUCF) carbon
finance projects is that the reforestation would not have happened in the absence of the project.
Because landownership in Honduras is largely seen as being defined by occupation, it is unlikely
even marginally productive lands would be abandoned and allowed to regenerate naturally. At
the same time, small producers depend on the revenue their land is able to generate in the short
term through crops or livestock, making voluntary reforestation almost impossible. Most do not
have the technical skills to create viable agroforestry systems; even if they did, the financing for
such activities is out of their reach. The ability of the project to cover start-up costs and provide
technical assistance for producers adopting agroforesty practices makes small farmers much
more likely to plant trees on their land. By buying other parcels and employing willing former
landowners in forestry operations, the project will be able to convert more small parcels into
commercial forests or conservation plots, whereas these land uses would be nearly impossible
without a project financed by payments for carbon sequestration.
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Annex 3: Implementation Arrangements

HONDURAS: Pico Bonito Sustainable Forests Project

Implementation Structure
The firm Pico Bonito EcoLogic S. de R. L. has been established in Honduras to govern the Pico
Bonito project. It will be responsible for all project activities and will receive BioCarbon Fund
payments for emissions reductions and all the income from the sale of timber products and non-
timber forest products. Pico Bonito EcoLogic S. de R. L. will be charged with overall project
governance and for providing technical, social, and financial information on the project to the
Bank, the Government of Honduras, local authorities, and community members in line with this
Project Appraisal Document (PAD) and the Emissions Reduction Purchase Agreement (ERPA).
Pico Bonito EcoLogic S. de R. L. will have a small management team, but will primarily work
through two large contracts with Brinkman Associates (for commercial forestry and reforestation
for conservation) and Pico Bonito National Park Foundation (FUPNAPIB) (for agroforestry).
The management team will meet on a regular basis with participating farmers and community
leaders, both formally and informally, to ensure that the project will be implemented in a manner
consistent with community needs and interests.

To facilitate investment in the project by international investors, Pico Bonito EcoLogic S. de R.
L. will be owned by a United States-based entity, Pico Bonito-EcoLogic USA LLC, with
FUPNAPIB as a legal silent partner. The Board of Directors will be made up of nine
representatives, each with a vote. The first two representatives are the presidents of the Boards of
Directors of FUPNAPIB and EcoLogic. The third representative will be selected jointly by
EcoLogic and FUPNAPIB. The fourth, fifth, and sixth representatives will be investors or their
representatives. The last three representatives will be selected by consensus of the first six, with
the intention that one member will directly represent participating communities. The bylaws of
Pico Bonito-EcoLogic USA LLC have been established and provide for all reasonable effort to
be made to attain the social and environmental benefits of the project.

Figure A3.1 illustrates the corporate structure established for project-related activities.
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Distribution of Benefits

The private investors that invest equity capital in Pico Bonito-EcoLogic USA LLC will be
guaranteed a return on investment of approximately 12 percent. When the project becomes
profitable, these investors will receive preferred financial returns until their initial investment,
plus a 12 percent annual retum, is met. At that point, profits from timber, carbon, agroforestry,
and all other ancillary activities will be shared among all shareholders as a function of their
holdings. Figure A3.1 provides an indicative estimate of how the shares will be divided among
investors, FUPNAPIB, EcoLogic, employees, and local communities.
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FUPNAPIB expects to reinvest profits in their own operating costs, in management of Pico
Bonito National Park, and in technical assistance to park communities. EcoLogic will reinvest in
new community-based conservation and development projects. Individual employees of Pico
Bonito EcoLogic S. de R. L. will acquire shares primarily as a function of the number of years of
service (precise criteria will be determined in the final statutes of the company). Local
communities will receive funds to support development projects in communities in the project
area; these funds will be placed in an account managed by FUPNAPIB for community
development activities.

Implementation of Project Activities

Agroforestry
To implement the agroforestry component on 600 hectares of small parcels scattered throughout
the buffer zone of Pico Bonito National Park, Pico Bonito EcoLogic S. de R. L. will enter into
agreements with the owners (holding land title or usufruct rights) of these parcels. The individual
parcels will be chosen based on the willingness of the owner to participate in the project in the
long term, the suitability of the land for agroforestry activities, and the socioeconomic
characteristics of the community. The agreements will assign to Pico Bonito EcoLogic S. de R.
L., until 2017, the rights to the sales of emission reductions accrued to that parcel. It will also
establish the responsibilities of the small landholder in maintaining the agroforestry system, and
of Pico Bonito EcoLogic S. de R. L. for providing technical and material assistance to establish
and maintain it.

Commercial Sustainable Forestry
All sales of timber and of ERs from the commercial sustainable forestry activities will accrue to
Pico Bonito EcoLogic S. de R. L. To manage the commercial sustainable forestry activities,
Pico Bonito EcoLogic S. de R. L. will hire Brinkman Associates, an internationally recognized
forestry operator. (Brinkman Associates was selected through a competitive process during
project preparation.) As a mark of the environmental and social commitments of both the project
and the forestry operator, and in line with the forests safeguard policy of the Bank, Brinkman
Associates will seek Forest Stewardship Council (FSC) certification for the Pico Bonito
operations.

Community Forest Management
As part of its commitment to improving the local management of forest resources, Pico Bonito
EcoLogic S. de R. L., through FUPNAPIB, will provide technical assistance to improve the
sustainable management of the existing forest in Las Camelias, municipality of San Francisco,
Atlantida Department. This forest is managed by the Sociedad Colectiva Ocampo y Asociados,
and is FSC certified. This cooperative holds usufruct rights over the 1,500 hectares of forest,
which includes 900 ha of productive forest and 400 ha set aside for conservation. As part of the
project preparation, and in compliance with the forests safeguard policy of the Bank, FIJPNAPIB
in coordination with Sociedad Colectiva Ocampo y Asociados has prepared a time-bound action
plan designed to maintain management practices at FSC or equivalent standards.
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Restoration and Protection of Forests for Conservation
Under these two subcomponents, 250 ha of existing primary forest will be acquired, and an
additional 1,000 ha of degraded land will be acquired and reforested with native species. In both
cases the lands will be destined for conservation with little or no forestry activities taking place.
Pico Bonito EcoLogic S. de R. L. will acquire the land for conservation in the same manner as
for the commercial policy parcels. For the approximately 25 percent of the land with full land
title, the lands will simply be purchased. For the remaining land under locally recognized
usufruct rights, Pico Bonito EcoLogic S. de R. L. will acquire the locally recognized usufruct
rights, then secure official long-term recognition of land and natural resource rights (see Annex 2
for details). This will ensure the long-term sustainability of the conservation of these key areas.

Fiduciary Aspects

Disbursements
There is no regular loan or grant disbursement associated with this project. Direct payments for
emissions reductions will be made by the Bank as a trustee for the BioCarbon Fund, as specified
by the ERPA.

Payment and Flow of Funds
At the time of the signing of the ERPA, an anticipated schedule of payments was prepared based
on estimated disbursement in the ERPA and the delivery of ERs. Pico Bonito EcoLogic S. de R.
L., will make requests for payment to the BioCF as agreed in the ERPA, and based on annual
project reports as well as DOE reports every five years (see monitoring section for details). The
ERPA with the BioCF will expire after ERs for the total contract amount of CO2 e have been
delivered, or in 2017, whichever comes first.

In the event that the project sponsor fails to deliver the expected quantity of ERs for any given
calendar year as set forth in the ERPA, the project sponsor will be required to recover the
shortfall over the course of the following calendar year or over another period agreed with the
BioCF, as indicated under Article XII of the ERPA. Supervision costs for the World Bank's
Carbon Finance Unit, regional project team, and DOE (up to a cap of $250,000) are deducted
from the ER payments according to an agreed schedule.

Monitoring and Evaluation
For all components of the project, day-to-day monitoring will be the responsibility of Pico
Bonito EcoLogic S. de R. L., in coordination with FUPNAPIB and the local communities.
Proje,ct supervision will be carried out by the Bank in coordination with an independent
Designated Operational Entity (DOE), to be hired by the BioCarbon Fund. The DOE is expected
to be trained in Bank safeguard issues. The BioCarbon Fund will deduct the Bank's supervision
costs and the payments to the DOE from payments to Pico Bonito EcoLogic S. de R. L.
Supervision costs over the life of the project are capped at $250,000 for the Bank and the DOE
combined. Any additional costs will be absorbed by the BioCF.

Bank Supervision
The Bank's regional project team will supervise project implementation and safeguard issues for
three years from the time of ERPA signature. This will include monitoring of environmental,
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social, and any other safeguard-related issues, and institutional and administrative aspects of the
project during regular supervision missions. The costs of this supervision, and the remediation of
any problems detected, will be covered by the Bank's Carbon Finance Unit (ENVCF), subject to
the established cap. Bank supervision costs will be detailed in reports provided to Pico Bonito
EcoLogic S. de R. L. Where possible, costs will be shared with other Bank operations (for
example, travel costs to Honduras could be shared with other projects when travel can be
reasonably combined).

DOE Validation and Registration
For validation and long-term supervision, the BioCF will hire a licensed Designated Operational
Entity, and will deduct the costs of this supervision from carbon fund payments. The DOE is
responsible for validating the project design and methodology for the Board of the Clean
Development Mechanism (CDM). Once the project is operational, the DOE will verify emission
reductions every five years, certify them as appropriate and accurate, and request the CDM
Board to issue Certified Emission Reductions accordingly. The project will also have an extra
verification at the end of Year 1, which is unusual for BioCF projects but is justified in this case
because of the project's use of innovative and untested monitoring methodologies. During off
years, payments will be based on emissions reductions estimates provided by the project, and
will be readjusted every five years based on the DOE's findings. Verification will continue until
the end of the project.

Safeguard Issues
After the Bank's regional project team supervision responsibility officially ends in Year 3,
supervision of safeguard issues will likely be assumed by the DOE, which will have been trained
for this purpose. Should the DOE detect any potential safeguard problems, a Bank team will
follow up in the field. If it is determined that a Bank safeguard policy has been violated by the
project, carbon payments will be halted and not reinstated until the problem has been resolved.

Social and Environmental Impacts
On a day-to-day basis, FUPNAPIB will monitor the social and environmental impacts of the
project on behalf of Pico Bonito EcoLogic S. de R. L., including effects on livelihoods,
biodiversity, and waterways. There has been strong community input in the design of project
indicators, and every effort will be made to ensure continuing community participation in project
implementation. The combination of community involvement and NGO leadership in Pico
Bonito EcoLogic S. de R. L. will help ensure the implementation of an adaptive management
plan.
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Annex 4: Financial Analysis'8

HONDURAS: Pico Bonito Sustainable Forests Project

The financial analysis of the project has been prepared by the proponents for a period of 12
years, through the expected end of BioCarbon Fund payments. For reference, key figures for the
30-year time period, which includes at least one harvest of most tree species, and the 42-year
time period, which includes the first harvest of the slowest-growing tree species, have also been
included. The project's total operating costs over the 12-year life of the initiative are estimated at
$10.3 million. Approximately 27 percent of this total, US$2.8 million, will be financed through
the purchase of emissions reductions by the BioCarbon Fund. This financing is nearly 38 percent
the funding required before financial breakeven, and represents a crucial source of financing for
start-up costs. In accordance with the signed Letter of Intent, the Emission Reduction Purchase
Agreement (ERPA) will be purchased at $4.00 for Window 1 and $2.50 for Window 2. The
ERPA also gives the BioCF the option to purchase additional emission reductions (ERs)
achieved by the project above and beyond the contracted ERs, under the same terms and
conditions as the contracted ERs. Pico Bonito EcoLogic S. de R. L. has the option to sell ERs
beyond those committed under the ERPA to other buyers; the project has estimated total
potential carbon financing as $3.3 over the life of the project. The BioCF will deduct all project
supervision costs up to $250,000 from payments made to Pico Bonito EcoLogic S. de R. L. for
ER purchases.

The sale of forest products is expected to contribute $3.5 million over the 12-year period.
However, timber revenues will not be available until after the first timber thinning in 2014. Until
2014, carbon finance and an estimated $250,000 from the sale of agroforestry products grown on
reforested land will provide revenue streams. The remainder of the start-up funding needed
before financial breakeven will be provided by private equity investors. Because the $10.3
million in total costs through 2017 will outweigh the $7.0 million in expected revenue during this
time period, the total earnings over the 12-year period of BioCarbon Fund payments are
estimated to be a negative $3.3 million. By 2035, when regular harvestings are planned, total
revenue is expected to be $43.5 million and total earnings $18.7 million. The financial Internal
Rate of Return (IRR) of the project at this time is expected to be 8.90 percent; without carbon
finance it would have been just 6.37%. By the time of the first harvest of the slowest growing
species of tree, in 2047, the IRR for the project without carbon financing (but including both
milling costs and revenue) is calculated to be 13.44 percent; with carbon financing this number
increases to 15.51 percent, a gain of nearly 15 percent, making the project more attractive to
investors. However, as noted, the primary importance of BioCarbon Fund financing lies in its
ability to cover early costs and to smooth price and supply fluctuations later in the project.

The project's initial start-up costs, including land acquisition, silviculture costs, machinery and
other equipment, and initial management, is estimated to be approximately US$1.4 million for
the first two years of operation. Once operations commence, additional start-up operating costs
will be incurred until such time as operating revenues from carbon, agroforestry, and early
thinnings are sufficient to maintain activities on at least a financial breakeven basis. These

I8 This annex analyzes the financial projections for the Pico Bonito Sustainable Forests Project. It does not include
costs or revenues associated with milling timber produced, nor does it include the additional revenue from
agroforestry activities which will accrue to small farmers participating in the project.

80



ongoing operating costs for the next four years amount to approximately $6.0 million, for an
overall total of $7.4 million in costs before financial breakeven1 9.

Table A4.1 outlines how these costs will be financed.

Table A4.1: Project Financing (Years 0-6) (US$ millions)

Payments for Carbon Emissions Reductions 1.920
Private Equity and/or Debt Financing 5.5
Total Operating Project Costs 7.4

Table A4.1 does not include the US$612,200 in pre-start-up financing to position the project to
accept traditional financing and fund initial start-up activities that was received and disbursed via
the Japanese Policy and Human Resources Development Grant (PHRD).

Financial Analysis
BioCarbon Fund revenues are limited to 2017. This represents the tenor (the term or life of the
project) of the Emissions Reduction Purchase Agreement (ERPA) contract being signed by the
World Bank's Carbon Finance Unit and the project sponsors for the acquisition of emissions
reductions. Project activities, including carbon sequestration and timber harvesting, are expected
to continue far beyond this date. Under current national laws and regulations governing the types
of activities envisioned by the project, the project intends to apply for and feels confident it will
receive tax holiday treatment for specific activities for an extended period of time-possibly 10
years or longer. This tax holiday should enable the project to avoid all or most significant taxes
applied to commercial activities undertaken, such as the value-added tax, sales tax, and income
tax. This should contribute to the project's viability and long-term profitability.

Beginning in 2014 and for all annual periods thereafter, net revenues from commercial harvests
and thinning are expected to create significant profits for the project. The financial assumptions
for investments, financing, equity, and revenues used for the financial projections are shown in
Table A.4.2. It is important to note that the IRR does not contemplate the sale of the project or
the sale of any individual investors' interest in the project, which would undoubtedly add to the
final IRR achieved. Instead, the IRR is calculated strictly on operating cash flow and projected
distributions achieved.

Individual and specific growth classes for the various tree species to be planted were used for the
financial analysis. As specific parcels of land are acquired and planted, these projections will be
adjusted to reflect the actual types and amounts of each species planted throughout the land areas
of the project.

Within the financing assumptions of the analysis, an adequate working capital reserve has been
established to accommodate possible cost overruns and/or interest payments required in
servicing any project financing debt.

9 Financial breakeven is defined here as the point when revenue exceeds cost in each given year.
2 0 Estimates for carbon revenue assume that the project will produce ERs beyond those contracted under the ERPA,
and that the additional ERs will be purchased by the BioCF under the options clause or by another buyer.
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Table A4.2: Summary Financial Analysis

Pico Bonito Sustainable Forest Project Financial Summary

Total 2017 Total 2035
Non-Milling Revenues

Total Non-Milling Revenues $7,002,763 $43,504,068

Project Costs Associated
with Harvesting to Roadside

Total Project Costs $10,315,253 $ 24,791,754

Total Earnings
Net Surplus/(Deficit) ($3,312,490) $18,712,314

Cash Flow
A cash-flow estimation was prepared based on the assumptions used for the project's financial
model. The project's cash flow from operations (largely carbon sales, agroforestry, and early
thinnings) is expected to generate enough cash to meet obligations and cover operating and other
costs beginning in Year 6 of the project, 2011. Thereafter, the project is expected to achieve
positive earnings before interest, dividends, taxes, depreciation, and amortization (EBITDA).
Table A4.3 displays a summary of cash-flow projection for this project. All amounts are
denominated in U.S. dollars.

The project's annual results depend on revenues from the commercial thinning and harvesting of
planted native tree species, agroforestry species, and carbon offset credits. Total costs for this
operation are higher in the initial years of plantation because labor, administration, and other
costs are higher during these years.

To be conservative, no additional positive financial impact has been considered because of the
project's cumulative profit, although Free Cash Flow results are positive from 2011 onward,
especially during years of commercial thinning and harvest.

All project financing is currently structured as equity. It is possible that a portion of this
financing will be debt based. If this were to occur, sufficient capital reserves would be
established to service any outstanding debt until such time that cash from operations may service
the debt, and/or the debt is retired. At no time does the project envision a debt-to-equity ratio
higher than 50 percent.

Even using conservative estimates of the amount of carbon revenue achieved, the project cash
flow still demonstrates meaningful carbon revenue levels during the first eight years, which help
subsidize the operating costs of the project during this period, enable the project to reach
operating breakeven three years earlier, and enable the project to require less outside financing,
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and thus enable the project to achieve higher rates of return for investors and to attract more
interest on the part of investors.

Internal Rate of Return (IRR)

2017 2035 2047*
With carbon credits n/a (negative) 8.90 15.51
Without carbon credits n/a (negative) 6.37 13.44

*includes milling

These IRRs are calculated based on receiving full equity-based funding for the project at
inception, establishing an adequate working capital reserve, and establishing a minimum
revolving line of credit from a local commercial lending institution for operating activity.

The 2.43 percent increase in the projected 2035 IRR represents a 28.43 percent improvement
and, along with the additional financing and risk reduction benefits described above, provides a
meaningful enhancement to the overall viability of the project. If one were to assume that
additional carbon credits could be produced and sold at incrementally higher price points (as is
possible in this project), the carbon revenues then become a significant revenue stream for the
project in future years beyond the first/second commitment period. Meanwhile, the same level of
incremental IRR found in this project is also found in most of the similar carbon finance projects.

The project developers adopted conservative assumptions for carbon sequestration in the
different carbon pools, based on a model for commercial volume developed for biomass
measurement and modeling. The growth model used was created by Winrock Associates with
input from Brinkman Associates.

This analysis considers the fact that there are native species that grow quickly but are less
valuable, and others that grow more slowly but are more valuable. The valuation of the various
species was set at current market prices, with adjustments for moderate inflation included for
future years. No price adjustments based on predicted supply/demand models were included. An
average of the various growth classes was used for base calculations: this was the most
appropriate growth class because each reforestation parcel will have a range of growth classes.

Risks and Mitigating Factors
The project's costs are low due to the sponsor's maximization of resources available from other
activities existing in the region. No up-front payment would be made until the project begins.
The BioCF has a system of insurance against the loss of temporary credits, whereby it buys ERs
from energy/infrastructure projects. The risk of underdelivery is primarily a risk to the seller, not
to the Bank's BioCF.

The project sponsors are exposed to fluctuation of commodity prices, financing risk, changes of
interest rates, and credit risk in the normal course of business. Because a majority of the project's
export sales are invoiced in U.S. dollars, and a significant share of the expenditures for capital
expenditures and operating supplies are also based on U.S. dollars, the project benefits from
natural hedges in key business transactions, mitigating fluctuations in the underlying currencies.
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Forest Stewardship Council (FSC)-certified products have proved to be less volatile than
noncertified products, which helps mitigate the risk of fluctuating commodity prices. The
financial projections for this project do not consider either currency devaluation or local inflation
over the project period.

Conclusion
The project's financial sustainability is demonstrated in this analysis and in the strong
commitment of its underlying sponsors. Nevertheless, it is important to note that this
reforestation project is based on a long-term rotation (that is, 18 to 40 years). As indicated, the
project's IRR is at an acceptable level for a commercial activity. Due to the intrinsic growth
characteristics of the various tree species, the first revenues from thinnings would not occur prior
to 2014. Therefore, to guarantee the project's viability, although the carbon streams are not
quantitatively high, the project relies in part on the early sale of all carbon credits to the
BioCarbon Fund.

Little reliable data available for growth rates or achievable market prices. However, the average
growth volume assumed by the project is considered reasonable. The project applies a valuation
model that takes into account only the average growth of each species class. The per-hectare
value depends only on the age of the respective plantation.

Funding of the verified emissions reductions is guaranteed by the Emissions Reduction Purchase
Agreement (ERPA), independent of successful registration as a Clean Development Mechanism
(CDM) project. In addition, at the ERPA's termination in 2017, the project would have the
opportunity to sell emissions reductions from future years of project operation to other carbon
buyers. The involvement of national and local authorities and the FSC certification of all of the
project's forestry operations are suggestive of future social and environmental sustainability.
From a technical viewpoint, project sustainability has been assured by having experienced
personnel implement the activities and by ensuring know-how transfer with regular training
courses for both workers and local management. Project sustainability is further assured given
the project sponsor's strong financial position, and the attractive project returns, even when a
conservative approach is used in the financial projections.
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Table A4.3.
Pico Bonito EcoLogic S. de R. L. Summary of Projected Cash Flows

Pico Bonito Sustainable Forests Project Cash Flow Summa
Year 2006 2007 2008 2009

2035 Total 2017 Total 0 1 2 3 4

Non-Milling Revenues
Harvesting /
Thinning $39,702,775 $3,461,226 $0 $0 $0 $0 $0
Agroforestry 511,018 251,262 0 (36,521) (20,836) (18,768) (8,977)
Carbon 3,290,275 3,290,275 - 214,240 274,944 355,032
Total Revenues $43,504,068 $7,002,763 $0 ($36,521) $193,404 $256,176 $346,054

Project Costs
Associated
with Harvesting to
Roadside

Total Project
Costs $24,791,754 $10,315,253 $952,125 $486,919 $2,772,414 $ 995,659 $803,205

Earnings
Net
Surplus/(Deficit) $18,712,314 ($3,312,490) ($952,125) ($523,440) ($2,579,010) ($739,483) ($457,150)
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Pico Bonito Susainable Frests Project ash Flow Summary
2010 2011 2012 2013 2014 2015 2016 2017

5 6 7 8 9 10 11 12

Non-Milling Revenues
Harvesting /
Thinning $0 $0 $0 $0 $448,491 $595,535 $780,913 $1,636,288
Agroforestry (34,480) 64,456 (6,482) 55,168 91,406 28,419 94,856 43,023
Carbon 511,315 531,161 519,305 412,785 192,208 117,103 162,181 _

Total Revenues $476,835 $595,616 $512,823 $467,953 $732,105 $741,057 $1,037,951 $1,679,311

Project Costs
Associated
with Harvesting to
Roadside

Total Project
Costs $681,221 $753,819 $ 428,392 $363,972 $483,100 $465,001 $512,193 $617,233

Earnings
Net
Surplus/(Deficit) ($204,386) ($158,203) $84,431 $103,980 $249,005 $276,056 $525,758 $1,062,077
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Annex 5: Safeguard Policy Issues

HONDURAS: Pico Bonito Sustainable Forests Project

This project is expected to produce social and environmental benefits on both local and
global scales, as has been described in the main text of this document. However, there is
a slight risk that the project could create minor negative impacts stemming from some
activities. Below is a summary of the World Bank safeguard policies triggered and the
measures that will be taken to mitigate any potential negative impacts of the project. All
safeguard documents produced by the project (Environmental Assessment, Community
Forestry Action Plan, Pest Management Plan, Indigenous People's Development Plan)
were widely disseminated and consulted. The documents were posted on the webpages of
EcoLogic and Pico Bonito National Park Foundation (FUPNAPIB) and made available in
the La Ceiba offices of FUPNAPIB in hard copy. A notice of their availability was
published in the local newspaper. Consultations on the documents were held with local
communities. The documents are also available through InfoShop.

Environmental Assessment (OP/BP 4.01): As noted, the effects of the Pico Bonito
project are expected to be highly positive, but there are possibilities of minor negative
impacts, so the project has been rated as a "Category B" project, requiring a partial
environmental assessment. In compliance with this policy, an environmental assessment
has been prepared and was disseminated and consulted publicly more than 60 days before
the signing of the Emission Reductions Purchase Agreement (ERPA). This
environmental assessment includes an environmental management plan that analyzes
potential negative impacts that could be generated by the project, specific mitigation
measures, responsibilities, and a budget for the implementation of this mitigation plan.

Forests (OP/ BP 4.36): The project provides support to community forestry activities for
the sustainable harvesting of timber and non-timber forest resources in the Las Camelias
forest in the buffer zone of the Pico Bonito National Park, which is managed by the
Sociedad Colectiva Ocampo y Asociados. The commercial forestry activities, like all
activities included in the project, will be subject to all World Bank safeguard standards.
The operation is Forest Stewardship Council (FSC) certified; however, some weaknesses
in management have been identified. The project will provide technical assistance and
training to the cooperative so that they can improve management and operations, thereby
leading to a more sustainable use of forest resources. Since the operation is already FSC
certified, an action plan is not required. However, to help ensure the maintenance of FSC
or equivalent certification, a time-bound action plan for improving community
management has been developed, and will be implemented by the cooperative in
coordination with FUPNAPIB.

The reforestation of degraded lands for commercial forestry will also be a part of this
project. Brinkman Associates, an internationally recognized leader in sustainable forest
management, has been selected to manage the commercial forestry operation. Brinkman
Associates will seek FSC certification for the Pico Bonito operation. The management
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plan being produced by Brinkman Associates includes steps to limit vulnerability to
natural disasters, manage and prevent diseases and pests (in accordance with the Pest
Management Plan), and mitigate social threats such as illegal logging.

Pest Management (OP 4.09): It is likely that the project will require some pest
management for seedlings or reforested areas. An integrated pest management in line
with the Bank pest management safeguard policy has therefore been prepared. This plan
focuses on organic techniques and prevention, and specifically prohibits the purchase or
use of pesticides prohibited by national legislation, or included in categories LA, IB, or II
on the World Health Organization- Recommended Classification of Pesticides by Hazard
and Guidelines to Classification.

Physical Cultural Resources (OP/ BP 4.11): Given the possibility of a chance find of
some important cultural resource (although extremely unlikely), the project triggers the
Physical Cultural Resources safeguard. It is not expected that the project will have any
adverse impact on movable or immovable objects, sites, structures, groups of structures,
natural features, or landscapes that have archaeological, paleontological, historical,
architectural, religious, aesthetic, or other cultural significance. Should such a risk be
identified, the relevant project activity will immediately stop until a plan for the adequate
protection of the resource has been drafted. The environmental assessment includes a
plan for handling chance finds of physical cultural resources, including for coordinating
with the appropriate national agencies.

Indigenous Peoples (OP/ BP 4.10): The project will work with a small number of
people from the Zopotal tribe of the Tolupan indigenous group as recipients of technical
assistance and training for agroforestry activities. (No other indigenous or ethnic groups
have been identified in the project area.) Overall project impact on this group is expected
to be positive. The Tolupan have been involved in the design of the activities from the
beginning; consultations with this group were funded under project preparation. After
extensive consultation with Tolupan leaders, communities, and the national Tolupan
federation, an Indigenous People's Plan outlining the project activities that will affect the
group, expected positive benefits, potential negative impacts, and mitigation measures
was prepared. It was then verified and agreed with the same groups. This document will
guide the implementation of agroforestry activities that will affect the Tolupan
communities.

Involuntary Resettlement (OP/ BP 4.12): This project does not trigger the Involuntary
Resettlement policy because there will be no physical involuntary resettlement and no
economic displacement or involuntary restriction of access to resources. All land
purchases will be entirely voluntary; no one will be forced or coerced to sell their
property. Furthermore, owners who sell their property to Pico Bonito EcoLogic S. de R.
L. will be encouraged to stay on their land where possible and participate in sustainable
project activities. Participation in all project activities, including agroforestry and
community forest management, is entirely voluntary, thus there is no involuntary
restriction to access or economic displacement.
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Annex 6: Project Preparation and Supervision

HONDURAS: Pico Bonito Sustainable Forests Project

Planned Actual
PCN review 8/31/05 8/31/05
Initial PID to PIC 1/31/05 4/05/06
Initial ISDS to PIC 1/31/06 4/05/06
Appraisal 6/5/06 6/7/06
Negotiations (ERPA) 6/15/06 6/1/06
Sign ERPA 6/30/06 6/30/06

Key institutions responsible for preparation of the project:

EcoLogic Development Fund: Project proponent. United States-based NGO with
extensive experience working in and around Pico Bonito, and with providing support for
community-based management of natural resources throughout Latin America.

FUPNAPIB (Fundaci6n Parque Nacional Pico Bonito): Project proponent. Honduras-
based NGO dedicated to the management of Pico Bonito National Park. Extensive
experience working with communities surrounding the park on sustainable development
issues.

SERNA (Secretaria de Recursos Naturales y Ambiente): Government institution
responsible for carbon finance and climate change (Designated National Authority under
the Clean Development Mechanism [CDM]). Recipient of the PHRD project preparation
grant.

Bank staff and consultants who worked on the project included:

Name Title Unit
Douglas J. Graham Task Team Leader, Sr. LCSEN

Biodiversity Specialist
Saima Qadir Deal Manager ENVCF
Nelvia Diaz Language Program LCSES

Assistant
Christine Dragisic Junior Professional LCSEN

Associate, Lead Author of
PAD

Carlos Gallegos Operations Officer LCSEN
Flavia Rosembuj Legal Counsel ENVCF
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Annex 7: Emission Reductions Purchase Agreement/Term Sheet

HONDURAS: Pico Bonito Sustainable Forests Project

A generic ERPA table of contents is shown below. The actual document was signed on
June 30, 2006.

ARTICLE I: APPLICATION OF GENERAL CONDITIONS
Section 1.01 Application of General Conditions
Section 1.02 Inconsistency with General Conditions

ARTICLE II: PROJECT DETAILS
Section 2.01 Description of the Project

ARTICLE III: CONDITIONS FOR SALE AND PURCHASE
Section 3.01 Preconditions to be Fulfilled
Section 3.02 Conditions for Benefit of Trustee
Section 3.03 Termination of the Agreement

ARTICLE IV: PURCHASE AND SALE OF EMISSION REDUCTIONS
Section 4.01 Contract ER Volume and Unit Price
Section 4.02 Transfer of Contract ERs
Section 4.03 Advance Payment
Section 4.04 Annual Payment

ARTICLE V: CALL OPTION
Section 5.01 Call Option Provisions do not Apply
Section 5.01 Call Option Volume and Exercise Price

ARTICLE VI: PROJECT DEVELOPMENT AND MONITORING
Section 6.01 Project Development
Section 6.02 Monitoring Plan

ARTICLE VII: REPRESENTATIONS AND WARRANTIES
Section 7.01 Additional Project Entity Warranties
Section 7.02 Notices

ARTICLE VII: TERM
Section 8.01 Term

ARTICLE IX: NOTICES
Section 9.01 Notices

SCHEDULE 1: CONDITIONS FOR SALE AND PURCHASE
SCHEDULE 2: ANNUAL AMOUNTS
SCHEDULE 3: MONITORING PLAN
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Annex 8: Carbon Finance Risk Assessment

HONDURAS: Pico Bonito Sustainable Forests Project

Risk Rating Risk Mitigation
Delivery Low: Sponsors with extensive experience n/a

in project area; high technical capacity
from commercial forestry operators and
NGOs

Baseline Low: Conservative calculation n/a
Additionality Low: High financial and technical n/a

investment barriers
Financial High: Private sector investment required Payment on delivery;

and not secured at ERPA signing; reliance multiple investors
on sale of forest products for income sought

Nonpennanence Low: Long-term native forest species; Conservation ERs
extensive commitment to and involvement backing reforestation
with local communities ERs
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Annex 9: Map Section

HONDURAS: Pico Bonito Sustainable Forests Project
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