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ABSTRACT

Since the early 1990s, dozens of projects have been established and millions of dollars have been
invested in jointly-implementated forest carbon sequestration projects in both Annex B and non-
Annex B countries. This prompts the question of why, without mandatory emission reduction
requirements or promise of any return on their investment in emission reduction credits,
governments, companies, and individuals have invested in projects to reduce their greenhouse
gas emissions.

To explore this question, I investigated the incentives behind stakeholder participation in three
voluntary carbon sequestration projects: the Rio Bravo Carbon Sequestration Pilot Project in
Belize, the Klinki Forestry Project in Costa Rica, and the Profafor/FACE Forestry Project in
Ecuador. Based on a site visit to Belize and telephone interviews with stakeholders in Costa
Rica and Ecuador, I determined that stakeholders participated in these projects because of both
the potential international market in emissions reduction credits and the more immediate and
local economic, social, and evironmental benefits of the projects.

Despite the numerous incentives to participate in forest carbon sequestration projects, there are
still many inherent uncertainties in both the process and the politics of carbon sequestration. A
number of general uncertainties regarding project design, international policy, the market in
carbon offset credits, and host country capacity still need to be addressed in order to lower
transaction costs and advance the development of forest carbon sequestration projects.

The primary principle that I have determined from my research is that in order for jointly
implemented forest carbon sequestration projects to be successful, the benefits that a landowner
receives, either indirectly through environmental benefits such as reduced erosion or watershed
protection, or directly through income from the project or from timber sales, need to
continuously equal or exceed the opportunity cost of land on which the forest is planted
throughout the project life. The fundamental challenge of carbon sequestration projects is to
create a dynamic system that gives adequate long-term returns and flexibility to landowners
while maintaining a certain level of carbon sequestration and security for investors.

Thesis Supervisor: Lawrence Susskind
Title: Professor of Urban Studies and Planning
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Chapter 1 - Introduction

1.1 The Problem - Climate Change

Climate change is one of the most daunting problems facing the world today. The

Intergovermental Panel on Climate Change’s Third Assessment Report, Climate Change 2001, states that

the global average surface temperature is projected to increase by 1.4 to 5.8°C between 1990 and 2100.
This is a much larger increase than the observed changes during the 20th century, and is very likely to be
without precedent during at least the last 10,000 years.'

Figure 1 — Global Temperature Change’
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"IPCC. “Summary for Policymakers,” Climate Change 2001, 2001: 13.
2IPCC. “Summary for Policymakers,” Climate Change 2001, 2001: 3.
P IPCC. “Synthesis Report,” Climate Change 2001, 2001: Question 9.
*IPCC. “Summary for Policymakers,” Climate Change 2001, 2001: 10.




The present concentration of CO2 in the atmosphere, which now stands at over 365 parts per million, has
not been exceeded during the past 420,000 years, and was not likely exceeded during the past 20 million

years. In addition, the current rate of increase of CO2 in the atmosphere is unprecedented during at least

the past 20,000 years.®
Figure 2 — Atmospheric Carbon Dioxide Concentrations’
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water pollution, and other environmental problems. However, in the international policy arena, the issues

of deforestation and climate change have moved in largely unconnected domains.

1.2 The Response - the International Climate Change Regime

1.2.1 Framework Convention on Climate Change (FCCC)

One international response that has linked these two issues is the United Nations Framework
Convention on Climate Change (FCCC), signed by 154 countries in 1992 during the United Nations
Conference on Environment and Development (UNCED) in Rio de Janeiro, Brazil. As stated in Article 2
(Objective), the goal of this Convention is the “stabilization of greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system.”’
Article 4 (Commitments) of the Convention calls on all developed countries and Annex 1 countries (the
24 original OECD countries, the European Union, and 11 countries with economies in transition) to

reduce their GHG emissions to 1990 levels as a way to achieve this goal.

3 IPCC. “Summary for Policymakers,” Climate Change 2001, 2001: 7.

¢ IPCC. “Summary for Policymakers,” Climate Change 2001, 2001: 7.

7 IPCC. “Summary for Policymakers,” Climate Change 2001, 2001: 6.

® World Resources Institute and The World Conservation Union (IUCN). 1998: Overview.
’ UNFCCC. 1992: Article 2 - Objective.




1.2.2 The Role of Carbon Sequestration

Along with reducing GHG emissions by addressing sources, the FCCC stresses the role of
removing GHG emissions by sinks. Article 4.1d of the FCCC states that Parties should ‘“Promote
sustainable management, and promote and cooperate in the conservation and enhancement, as
appropriate, of sinks and reservoirs of all greenhouse gases not controlled by the Montreal Protocol,

including biomass, forests and oceans as well as other terrestrial, coastal and marine ecosystems.

Figure 3 — The Global Carbon Cycle"
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For the purposes of reducing GHG emissions, carbon sequestration involves a flux of carbon
dioxide from the atmosphere into sinks of carbon on land or in the oceans, where it cannot interact
directly with the climate system and cause climate change. While the oceans represent the largest
potential sink for sequestration of CO2 emissions, it is almost impossible to naturally increase the uptake

of carbon from the atmosphere by the oceans. The two current strategies for artificially enhancing ocean

carbon sequestration are:

e Enhancement of net oceanic uptake from the atmosphere by fertilization of phytoplankton with

micro- or macronutrients

19 UNFCCC. 1992: Article 4 - Commitments.
" Bolin and Sukumar. 2001: 30.
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¢ Direct injection of a relatively pure CO2 stream to ocean depths greater than 1000 meters.
However, the long-term effectiveness and potential environmental consequences of either of these
strategies are unknown. '

Forests, agricultural lands, and other terrestrial ecosystems represent the next largest sink for
sequestration of CO2 emissions. These ecosystems have the ability to absorb a significant amount of
carbon at relatively low social costs through the growth of plants and the accumulation of carbon in the
soil."’ There are three main ways in which terrestrial ecosystems can be managed to influence the global
carbon cycle:

e Conservation of existing carbon stocks in forests and other ecosystems, including soils, which
would avoid emissions. An example is reducing the rate of deforestation.

e Sequestration of additional carbon in forests and other ecosystems, as well as in soils, forest
products, and landfills. An example is planting trees on land that has not been forested in the past
(afforestation).

e Substitute renewable biomass fuels for fossil fuels (fuel substitution), or use biomass products to
replace products such as steel or concrete that require more energy in their production and use
(materials substitution).'*

Although not necessarily permanent, conservation and sequestration of carbon in terrestrial
ecosystems may allow time for other options to be further developed and implemented. Also, by
conserving existing carbon stocks and by increasing the size of carbon stocks through sequestration,
atmospheric CO2 concentrations could be significantly reduced. The IPCC Second Assessment Report
estimated that about 60 to 87 GtC could be conserved or sequestered in forests by the year 2050."
Hypothetically, if all of the carbon released by historical land-use changes could be restored to the
terrestrial biosphere over the course of the century (e.g., by reforestation), CO2 concentrations would be

reduced by 40 to 70 ppm.'®

1.2.3 The Concept of Joint Implementation

Since reductions in the total amount of atmospheric CO2 occur regardless of where the actual
reductions or sequestrations take place, one of the mechanisms by which the Annex 1 countries’ voluntary
commitments could be met is through joint implementation. At the initiative of Norway, the FCCC

approved — in principle — of activities between countries to collectively reduce GHG emissions or

12 US DOE Office of Science website. “Carbon Sequestration Focus Areas.”
' Kauppi and Sedjo. 2001: 303.

' Marland and Schlamadinger. June 2000: 6.

'3 Kauppi and Sedjo. 2001: 303.

' IpPCC. “Summary for Policymakers,” Climate Change 2001, 2001: 12.
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promote the sequestration of atmospheric CO2."” The investing participants in these projects could
presumably claim emission reduction “credits” for activities financed in another country, which could
then be deducted from their country’s total amount of GHG emissions. Article 4.2a of the Convention
specifies that developed country Parties and other Parties included in Annex I “may implement such
policies and measures jointly with other Parties and may assist other Parties in contributing to the
achievement of the objective of the Convention.”*® The overall rationale of joint implementation is that
the marginal costs of emission reduction or CO2 sequestration can vary dramatically, and that such costs
are generally lower in developing nations than industrialized countries. This is especially true for forestry
projects, because of lower land and labor costs, and higher plant growth and therefore carbon
sequestration rates in the tropics.

Although such crediting arrangements were not officially endorsed by the FCCC, this promise of
potential transfers by jointly implementing projects initiated several bilateral and multilateral emissions
reduction projects. During the two years between UNCED and the First Conference of Parties (COP-1) in
1995, an average of 3.3 new forest-related joint implementation projects and $50 million were committed
yearly. The average price (usually equating costs) paid for carbon sequestration is estimated to be around

$1.97/tC ($0.53/tC02), a 10-fold increase from the prices paid before the FCCC was signed.'’

1.2.4 Activities Implemented Jointly

At the 1995 COP-1 in Berlin, a pilot phase was initiated to advance the concept of joint
implementation. Projects initiated during this pilot phase are called Activities Implemented Jointly (AL)
projects. The guidelines adopted at Berlin mandated that countries participating in AIJ projects would not
receive emission reduction credit during the pilot phase, although the possibility still exists that credit
could be awarded retroactively.”

The absence of credit transfer substantially decreased the number of new joint implementation
projects. Between late 1994 and late 1996, only three new AIJ forestry projects were initiated, with an
average yearly committed investment of $6 million. The willingness to pay for carbon also declined,
down to an average of $0.59/tC ($0.16/tCO2). However, while fewer investments occurred during this
phase, the supply of “potential projects” continued to increase as more companies became interested in
offsetting their GHG emissions. Also, an increasing number of developing countries began to recognize

these projects as a potential new source of capital for sustainable development.*!

7 Moura-Costa and Stuart. 1998: 4.

'8 UNFCCC. 1992: Article 3 - Principles.

19 Moura-Costa and Stuart. 1998: 5.

20 Busch, Sathaye, and Sanchez-Azofefa. July 2000: 5.
2l Moura-Costa and Stuart. 1998: 6.
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During 1997, four new forestry projects were initiated. While the level of investment remained
low ($4.5 million per year), the price paid for carbon raised to an average of $12/tC ($3.24/tCO2) in
anticipation of the announcement of formal emissions reduction commitments at COP-3 in Kyoto,
Japan.??

Figure 4 — History of jointly implemented projects (data not from official sources)®

Pre-Unced Pre-CoP1l ALJPP Pre-Kyotq Post-Kyoto

Number new projects per year 0.5 33 15 4 14
Area of new projects (ha/year) _ 93,000 628,467 501,740 893,000 2,002,082
Investment committed (US$ millions/year) 200 4925 6.05 448 347.00
Carbon price (US$/ton C) 0.19 1.97 0,59 1107 >12.00

Pre-UNCED = before 1992; Pre-CoP 1 = phase between UNCED and the 1® Conference of Parties to the FCCC,
1992 to 1995; AlJ PP = Activities Implemented Jointly Pilot Phase, from 1995 to 1996; Pre-Kyoto = 1997;
Post-Kyoto = January to June 1998.

1.2.5 The Kyoto Protocol

With increasing pressure to formalize the voluntary commitments that were pledged in 1992,
representatives from 160 countries gathered in December 1997 at COP-3 to negotiate the Kyoto Protocol
to the FCCC. After much deliberation, agreement was reached on binding commitments that required
Annex 1 countries to reduce their overall emissions of the six major greenhouse gases by 5.2% between
2008 and 2012. The Protocol approved the use of four “flexibility mechanisms” to facilitate the
achievement of these emissions reduction targets. These are commonly known as Bubbles, Emissions
Trading, Joint Implementation, and the Clean Development Mechanism.

e Bubbles allow groups of countries to cooperatively address their emission reduction commitments
by trading among themselves if they agreed to do so at Kyoto. The European Community is an
example of such a bubble.**

e Emissions Trading, also known as QELRO (Quantified Emission Limitation and Reduction
Obligation) trading, allows Annex B countries that reduce emissions below their commitment
level to sell their excess emission reduction units to other Annex B countries.

e Joint Implementation (JI) allows Annex B countries to acquire Emission Reduction Units (ERUs)
from investments in emissions reduction projects located in other Annex B countries in order to

supplement domestic actions.

22 Moura-Costa and Stuart. 1998: 7.

3 Moura-Costa and Stuart. 1998: Appendix.

* Busch, Sathaye, and Sanchez-Azofefa. July 2000: 5.

5 Countries with QELROs. At this point, Annex B countries are almost the same as Annex 1 countries.
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e The Clean Development Mechanism (CDM) allows Annex B countries to acquire Certified
Emission Reduction (CER) credits for investment in emissions reduction projects in non-Annex B
countries to supplement domestic action while promoting sustainable development in non-Annex
B countries.”® A newly formed central authority will regulate the criteria for the CDM.”

Since the Kyoto Protocol, the latest Conference of Parties (COP-7 in Marrakech) has specified
that afforestation and reforestation are eligible activities for JI and CDM projects. Forest management is
also an eligible activity for a JI project. By supporting these activities, the Kyoto Protocol’s flexibility

mechanisms will help to reduce both greenhouse gas emissions and deforestation.

1.3 Forest Carbon Sequestration Projects

Since the early 1990s, dozens of projects have been established and millions of dollars have been
invested in jointly-implementation forest carbon sequestration projects in both Annex B and non-Annex B
countries. This prompts the question of why, without any formal obligation, governments, companies,
and individuals have invested in projects to reduce their greenhouse gas emissions without mandatory
emission reduction requirements or promise of any return on their investment in emission reduction
credits.

To explore this question, I have chosen to investigate the incentives behind stakeholder
participation in three voluntary carbon sequestration projects. These projects are illustrative of the way
local environmental action takes place in response to the global environmental objective of mitigating
climate change. They also show an avenue of multi-stakeholder cooperation that is still being worked out
as a way to respond to climate change. The projects are the Rio Bravo Carbon Sequestration Pilot Project

in Belize, the Klinki Forestry Project in Costa Rica, and the Profafor/FACE Forestry Project in Ecuador.

1.3.1 Belize - the Rio Bravo Carbon Sequestration Pilot Project

The Rio Bravo Carbon Sequestration Pilot Project in Belize is one of the first fully funded forest-
sector projects implemented under the U.S. Initiative on Joint Implementation (USIJI), and is a result of
cooperation between The Nature Conservancy, Programme for Belize (a Belizean environmental NGO),
Winrock International (a forest carbon monitoring firm), the Government of Belize, and the electric utility
and energy companies Cinergy, Detroit Edison, Nexen, PacifiCorp, Suncor, Wisconsin Electric Power
Company, and the Utilitree Carbon Company. The project is expected to reduce, avoid or mitigate an

estimated 2.4 million tons of carbon during the project’s 40-year life through two primary approaches: the

26 Busch, Sathaye, and Sanchez-Azofefa. July 2000: 5.
2 Moura-Costa and Stuart. 1998: 7.
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purchase of 13,300 hectares of land to prevent deforestation and sustainable forest management on a

combined total of over 52,000 hectares.

1.3.2 Costa Rica - the Klinki Forestry Project

The Klinki Forestry Project in Costa Rica is also a USIJI-approved project, but it differs from Rio
Bravo in that it involves transforming low-carbon pastures into high-carbon farm forests of mixed native
and naturalized species that includes the Klinki pine, a fast-growing non-native tree species suitable for
use as utility poles and lumber. The stakeholders involved in this project include Reforest the Tropics (a
US non-profit organization that supports forest carbon sequestration projects by linking American CO2
emitters with Costa Rican farmers), individual and collective groups of farmers, and a number of
technical assistance providers, including the Cantonal Agricultural Center of Turrialba (an Ecuadorian
farmer-managed non-profit agency that helps develop farm forestry), the US Department of Agriculture
Forest Products Laboratory, the Yale School of Forestry and Environmental Studies, and the Tropical
Agriculture Research and Higher Education Center. The benefactors of Reforest the Tropics are a diverse
group of small businesses, institutions, and individuals. They include Connecticut College, the Mohegan
Tribe of Indians of Connecticut, Connecticut Municipal Electric Energy Cooperative, Superior Nut
Company, St. Mark’s Church of New Canaan, several Connecticut elementary, middle, and high schools,
and a number of private individuals. Lastly, the Government of Costa Rica is involved through its Office
on Joint Implementation (OCIC). The project hopes to sequester an average of 8.2 tons of carbon per
hectare on 6,000 hectares over the project’s 40-year lifetime. However, so far the project has only

solicited enough funding for the planting of 87 hectares.

1.3.3 Ecuador - the FACE/Profafor Forestry Project

The FACE/Profafor project in Ecuador was established for the purpose of afforestation, primarily
on the high slopes of the Andes where deforestation began during the rise of the Incas. The land is being
afforested using a mixture of non-native (mostly pine and eucalyptus) and native tree species via
collaboration between FACE (Forests Absorbing Carbon dioxide Emissions - a Dutch non-profit
foundation that manages forest carbon sequestration projects), Profafor (Programa FACE de Forestacion
— FACE’s counterpart in Ecuador), and individual and collective groups of farmers and indigenous
communities. SGS International, the world’s largest inspection, verification, and testing organization,
verifies and certifies the carbon sequestered by the project, which originated from an agreement signed in
1993 between FACE and the Ecuadorian Ministry of Environment to plant 75,000 hectares of forest. As

of January 2001, 25,200 hectares were under contract, but have not yet entirely been planted.
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1.4 _The Incentives behind Forest Carbon Sequestration Projects

Global warming is the epitome of a global commons issue. It affects all states, and requires broad
international cooperation to mitigate its effects. However, the institutions that currently exist to manage
the problem of climate change have been found to be sorely inadequate to deal with the magnitude and
the immediacy of the responses required to avoid dangerous changes in the world’s climate system.
Climate change, as a transboundary threat, cannot be addressed solely by national policy, and
international treaties leave open the possibility for significant free rider problems. As a case in point, the
USA, which is the world’s largest of emitter of greenhouse gases, is refusing to ratify the Kyoto Protocol,
and so would not be under any obligation by any higher authority to do anything about climate change.
This exposes the need for the international community to develop different strategies and mechanisms to
deal with global environmental issues. These case studies are examples of initiatives that either pre-empt
or go beyond institutionalized legal and political approaches in order to solve global environmental
problems.

Through these case studies, I show how global environmental objectives are realized through
local environmental initiatives, and expound on the role that multi-stakeholder partnerships have in
facilitating what are necessarily local solutions to global problems. More specifically, I determine the
incentives that each of the stakeholders in the three carbon sequestration projects had to participate in
these projects. Through this analysis, I uncover the structures and motivations that are needed to promote
these kinds of participatory and mutually beneficial partnerships in other projects within the context of the

Kyoto Protocol as well as in the context of other multilateral environmental agreements.

1.5 Summary of Chapters

In Chapter 2, I discuss the four main types of forest carbon sequestration projects and their place
in the current climate change regime. Ialso examine forest carbon sequestration’s role in sustainable
development, in particular its relationship to forest resources and biodiversity. In Chapter 3, based on
field research conducted in Belize during January 2002, telephone interview with Rio Bravo investors,
telephone interview with stakeholders in Costa Rica and Ecuador, and secondary research on all three
projects and forest carbon sequestration projects in general, I describe my three case studies to show why
and how, despite much uncertainty, carbon sequestration projects have been implemented. In Chapter 4,
based on these case studies, I present the factors that have most clearly indicated why forest carbon
sequestration projects have been initiated voluntarily, discuss the uncertainties that are keeping more
projects from taking place, and speculate on the importance of these factors for the establishment of forest

carbon sequestration projects in general. In Chapter 5, I extract a set of principles and recommendations
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from my research that could be used by prospective stakeholders interested in forest carbon sequestration
projects. I use the case of a fossil-fuel power plant in Massachusetts looking for carbon offsets to
purchase as an example, since Massachusetts has recently passed laws that require certain older power
plants as well as new plants to reduce and/or offset their CO2 emissions. I conclude in Chapter 6, where 1

will summarize my findings and discuss their implications on the future of forest carbon sequestration.
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Chapter 2 — Forest Carbon Sequestration Projects

2.1 Types of Forest Carbon Sequestration Projects

Forest carbon
sequestration projects were
among the first jointly
implemented projects to be
initiated due to their low cost
and high number of secondary
benefits. Since the uncertainty
regarding climate change
negotiations and the
creditability of forest carbon
sequestration projects was high
when many projects were first
established in the early 1990s,
these qualities were important
in getting stakeholders
involved in forest carbon
sequestration. Qualities such
as sequestration rates, costs,
and secondary benefits vary
widely depending on the host
country, the ecosystem of the
project area, and the type of

forest carbon sequestration

Figure 5 — Estimated Net Costs of Carbon Offset Measures™

Count Project T Discount Rate® Net Cost/ton of carbon offset
i Ject Type ($US 1997)°*

Brazil ' 12%
Plantation: Pulp i -7.2
Plantation: Charcoal -0.5
Plantation: Sawlogs -14.7
Forest Management Net Carbon Loss
Thailand 10%
National Parks 1.7t0 33
Wildlife Sanctuaries 2.3t04.3
Watershed Protection Areas 0.9 to 5.4
Community Woodlot: Eucalyptus 1.0
Semi-Public Plantation: Eucalyptus -3.8
Private-Sector Plantation: Eucalyptus -13.0
Semi-Public Plantation: Teak -2.5
Community Plantation: Teak -18.5
Agroforestry: Eucalyptus/Maize -1.2
Agroforestry: Eucalyptus/Fruit Trees . -25.6
Tanzania - 10%
Protected Area 1.3
Agroforestry: Eucalyptus/Maize -1.8
Public Plantation: Eucalyptus 0.1
China Not indicated
Plantation ’ -12.4101.8
Agroforestry -13.1to -1.4
Mezxico 10%
Natural Forest Management: Temperate . -8.3
India 12%
National Parks 10.4
Natural Regeneration of Degraded Forest (w/ Harvesting) -1.8
Enhanced Regeneration of Degraded Forest (w/ Harvesting) -0.4
Agroforestry -4.5
Community Woodlot -0.8
Soft Wood Plantations -1.6

Timber Plantation -0.6

'mmdmnn‘nmhmmﬁ-gum--umhmvmdhm

** Nagetive met suvts ndicate prefits.

Soursst Prumhoft, Patar, D. Soetze, 1. Hardnes, Link ing Selutions te Clmets Chonge snd Bleatversity Lose Throwgh the Kyste Proteser’s Cloan Develupment Moshanlom,
UCS Roperts, Wniun of Concorned Suontiors, Cambrisge, Mase., Out. 98

project. The choice of ecosystem affects sequestration rates in that trees generally absorb more carbon in

tropical areas than in temperate areas. While there is a wide range of costs, mitigation through forestry is
generally much cheaper than other alternatives. Costs range from $0.10-$20/tC ($0.03-$5.40/tCO2) in
some tropical developing countries to $20-$100/tC ($5.40-$27.00/tCO2) in developed countries because

of higher land prices and wages. Costs would be expected to rise if large areas of land were taken from

2 Totten. 1999: 28.
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alternative use.” Figure 5 gives an example of the prices per ton of carbon offset for different forest

carbon sequestration projects in a range of developing countries.

Of the over two dozen jointly implemented forest carbon sequestration projects in existence

today, four main types of projects have emerged.” These are: Afforestation, Reforestation, Conservation,

and Sustainable Forest Management.

Figure 6 — Jointly Implemented Forestry Projects 1990 - 1998

A

FProject name Date Carban Area Host Investor {Project description
proposed/ offset (ha) Country country
Initiated ] (1088t C) L
AES - Care 1990 10,500 186,000 |Guatemala  (USA Agroforestry
ace Malaysia 1992 4,250 25,000 [Malaysia Netherlands Enrichment planting
JFace-Kroknose 1992 3,080 16,000 §Czeck R. Netherlands Park rehabilitation
[Face Netherlands 1992 885 5,000 |Nethedands |[Netherlands  |Urban forestry
JICSB-NEP 1 1992 56 1,400 [Malaysia USA Reduced Impact Logging
AES ~ Oxfam — Coica_ 1992 15,000 1,500,000] South USA Forest protection
America
AES — Nature Conservancy 1992 15,380 58,000 [Paraguay USA Forest protection L
Face-Profafor 1993 9,660 75,000 {Ecuador Netherlands Small farmers plantation forestry
RUSAFOR-SAP 1993 79 450  fRussia USA Plantation forestry
Face Uganda 1994 6,750 27,000 [U. Netherlands Forest rehabilitation
Rio Bravo 1994 1,300 87,000 |Belre USA Forest protection and management
Carfix 1994 2,000 91,000 [CostaRica |USA Forest protection, and
) management
Ecoland/Tenaska . 1995 350 2,500 [CostaRica |USA Forest conservation
ICSB-NEP 2 : 1996 39 980 {Malaysia USA Reduced Impact Logging
Noel Kempff M. 1996 14,000 1,000,000 Bolivia UK/USA Forest conservation and
) management
IKlinki forestry 1997 1,600 87,000 jCostaRica |USA Reforestation with klinki
Burkina Faso 1997 67 300,000 |Burkina Faso |Denmark Fire wood community forestry
Scolel Te 1997 15 13,000 [Mexico UK/France Community forestry
PAP OCIC 1997 13,000 570,000 [Costa Rica Norway, USA [Forest conservation
[Norway-Costa Rica 1997 230 4,000 [CostaRica |Norway Forest rehabilitation and
. conservation
Tesco "green petrol” 1998 na na. _ {Undefined UK Forestry
Green fleet initiative 1997 na na__ fAustralia Australia Reforestation
IAES - Itha Bananal 1998 n.a n.a.  |Brazil USA Forest rehabilitation
INSW + Pacific Power + Delta 1998 . 69 1,04] }jAustralia Australia Reforestation
Electricity
Waorld Bank Prototype Carbon 1998 na. na |linternational |International |Renewable energy and forestry
|Fund
[Totals/average - 103,310 | 3,970,171 - - -

2.1.1 Afforestation and Reforestation

Afforestation and reforestation both generally refer to the establishment of trees on non-treed

land. Reforestation refers to establishment of forest on land that recently had tree cover, whereas

 Kauppi and Sedjo. 2001: 303.
30 Brown, Masera, and Sathaye. 2000: Section 5.2.2.
3! Moura-Costa and Stuart. 1998: Appendix.
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afforestation refers to land that has been without forest for much longer.** For the purposes of accounting
under the Kyoto Protocol, however, these two mechanisms are the same. Afforestation and reforestation
are activities that are both fully expected to be creditable under the Kyoto Protocol. Article 3.3 of the
Protocol states, “The net changes in greenhouse gas emissions from sources and removals by sinks
resulting from direct human-induced land use change and forestry activities, limited to afforestation,
reforestation, and deforestation since 1990, measured as verifiable changes in stocks in each commitment
period, shall be used to meet the commitments in this Article of each Party included in Annex 1.” At
COP-7, it was further specified that the eligibility of land-use, land-use change and forestry project
activities under Article 12 (the CDM) would be limited to afforestation and reforestation.” It was also
agreed that afforestation and reforestation projects could be started and that projects already started could
generate Certified Emission Reductions (CERs), which are the verified and authenticated units of
greenhouse gas reductions from abatement or sequestration projects certified by the Clean Development
Mechanism. These CERs would be creditable retroactively as from January 1, 2000, provided they meet
the technical requirements that will be decided upon at COP-9 in 2003.>* In the meantime, however,
these requirements and many other clarifications, including the precise definition of reforestation, will not

be agreed upon until COP-9 in 2003.

2.1.2 Conservation

Conservation of existing forests for the purpose of carbon sequestration is one of the most
effective mechanisms by which emissions can be reduced because it both prevents the release of
emissions from deforestation and enables existing emissions to be absorbed. The largest (in terms of
area) forest carbon sequestration project initiated to date, the Noel Kempff Mercado Climate Action
Project in Bolivia, is a conservation project that protects 696,000 hectares from logging and deforestation
and is expected to reduce, avoid, and mitigate up to 7 million tons of carbon in the atmosphere over 30
years.”> Most environmental organizations are in support of including conservation in the Kyoto Protocol
because deforestation is a very real threat to biodiversity in many areas of the world. Healthy ecosystems
also help lower the poorest people’s vulnerability to the adverse effects of climate change. The IUCN
(World Conservation Union) has stated, “Good conservation and management practices today may
therefore be the most cost-effective and practical way of dealing with the variations and changes in

climate in the future.”®

32 Noble er al. 2000: Section 2.2.3.1.

33 UNFCCC COP-7. 2001: “Annex D: Article12,” #13, #14, #15.

3* European Union website, “Climate Change: COP-7 Marrakech Final Report,” November 10, 2001.

%5 The Nature Conservancy website, “Climate Action Project: Noel Kempff Mercado National Park, Bolivia.
% [UCN (The World Conservation Union) website, “Climate Change & IUCN's Mission,” 1999.

»
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Since the negotiation of the Kyoto Protocol, however, conservation has appeared less and less
likely to be a creditable activity under the land use, land use change, and forestry section of the Protocol’s
mitigation agenda. It has been argued that the conservation of an existing forest does not help mitigate
climate change because there is no variation in the atmosphere’s CO2 concentration as a result of the
mere fact of conserving a forest and, supposedly, avoiding its deforestation. It is also difficult to prove
that the forest, if not deliberately conserved, would be deforested in the future. Conversely, it is hard to
ensure that the forest, once conserved, would not be at least partially deforested sometime after or even
during the project life. Moreover, even if the forest is conserved, it cannot be guaranteed that the areas
surrounding it would not be deforested. Also, without appropriate safeguards, credit could be issued for
"paper"” reductions, whereby forests that are not truly at risk from deforestation are "set aside" for the
purpose of garnering emissions reductions credits.”’

In addition, many developing countries, such as Brazil, are concerned that forest conservation
may not be as profitable as other land uses, such as plantations. Conservation also inherently denies a
landowner the right to transform his/her forestland into some other land use. Finally, if all existing
natural forests were eligible for conservation, then their inclusion as part of the Kyoto Protocol’s
flexibility mechanisms would practically nullify the Protocol’s emissions reduction requirements, as the
magnitude of possible sink activities would be at least twice greater than the reduction targets agreed in
Kyoto.*®

With the publication of the IPCC’s report entitled Land Use, Land Use Change, and Forestry in

2000, the door began to close on conservation as a mechanism by which Annex B countries could meet
their QELROs. At the November 2001 COP-7 meeting in Marrakech, a definitive decision was made to
exclude conservation from the Kyoto Protocol’s flexibility mechanisms by stating that while “the
implementation of land use, land-use change and forestry activities contributes to the conservation of

2 4

biodiversity and sustainable use of natural resources,” “the mere presence of carbon stocks [shall] be
excluded from accounting.”” This has shifted the focus of many new projects towards the other types of

forest carbon sequestration projects, primarily afforestation and reforestation.

2.1.3 Forest Management
Forest management includes activities such as forest regeneration, forest fertilization, fire

management, management of harvest quantity and timing, reduced forest degradation, and reduced impact

3 WWF website, “Integrating Climate Change and Forest Conservation Policies: The WWF Perspective,” June
1999.

3 Brazilian Ministry of Science and Technology website, “Brazilian Views on the Clean Development Mechanism
(CDM),” 2002.

* UNFCCC COP-7. November 2001: Section K.
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logging.” Reduced Impact Logging (RIL) is one form of forest management that has been demonstrated
in several ongoing projects. In comparison to RIL, conventional logging operations can significantly alter
a forest’s physical structure. Removal of as little as 3% of the trees can reduce canopy cover by 50%. The
impact on undergrowth can also be significant in that the removal of just three trees per hectare can
destroy nearly 40% of the undergrowth. Shifting to RIL practices can reduce logging damage by as much
as 50% through pre-cutting vines, directional felling, and planned extraction of timber on properly
constructed and utilized skid trails. The NEES (New England Electric Systems) pilot project in Sabah,
Malaysia, completed in 1995, reduced logging damage by 50% and saved roughly 40 tons of carbon per
hectare (58,000 tons over the 1,400 hectare area) at a cost of $7.60/tC saved at two years after logging. In
addition, RIL practices help to retain wildlife habitat, lower fire risks, and reduce soil erosion. RIL can
also lead to better-stocked forest stands that are less damaged, faster growing, and produce greater
volumes and higher-value forest products in the future.*'

While COP-7 established that Parties can claim emissions reductions from forest management
activities within Annex I countries in order to meet their QELROs for the first commitment period, the
decision to allow forest management as a creditable activity under the CDM in future commitment
periods will not be made until the negotiations on the second commitment period, which will take place in
2005.*% In addition, the official definition of creditable forest management activities will not be

determined until COP-9 in 2003.

2.2 Forest Carbon Sequestration Projects and Sustainable Development

Forest carbon sequestration projects contribute to sustainable development in many ways. Even
before the Kyoto Protocol’s requirement that CDM projects contribute to the host country’s sustainable
development goals, forest carbon sequestration projects were found to benefit both the local and national
economic and environmental development priorities of their host countries. In regard to economics,
forest carbon sequestration projects can provide local revenue from project investment and returns,
generate employment, diversify farm economies, enhance firewood security, and increase timber
production. Besides sequestering carbon, carbon sequestration projects benefit the environment by
protecting or enhancing biodiversity, increasing wildlife habitat and soil fertility, reducing soil erosion,
and protecting watersheds. Increased forest cover also helps prevent flooding, and the growth of forest

plantations or community woodlots helps to reduce the pressure to log in natural forests.

“ Lim, Farquhar, and Ravindranath. 2000: Section 6.3.2.1.
I Totten. 1999: 27.
42 UNFCCC COP-7. November 2001: “Annex C-Article 3.4,” #6.
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2.2.1 Forest Carbon Sequestration and Deforestation

The environmental benefits of forest carbon sequestration, especially biodiversity, are particularly
important when put into the context of deforestation and species loss in the tropics. Tropical Latin
America is one of the most biodiverse places on earth. It is also one of the areas most threatened by
deforestation. While rates of deforestation have declined slightly in the last decade in some tropical
countries, the average net loss of forest carbon stocks has continued.*

Latin America accounts for 51% of the global area of tropical forests, the ecosystem that contains
the highest stock of carbon. Mature tropical humid forests represent the largest stock of terrestrial carbon
in the tropics, with a mean carbon content of around 150 tC/hectare and a range of up to 800 tC/hectare
(including root and soil carbon) for the cloud forests of southern Mexico.*

Figure 7 - Estimates of Global Carbon Stocks in Vegetation and Soils to 1m Depth*®

Area Carbon Stocks (Gt )
Biome (10% km?) Vegeration Soils Toral
Tropical forests 17.6 212 216 428
Temperate forests 10.4 59 100 159
Boreal forests 13.7 RY 471 559
Tropical savannas 225 66 264 330
Temperate grasslands 12.5 9 295 304
Deserts and semideserts 455 8 191 199
Tundra 95 6 121 127
Wetlands 3.5 15 225 240
Croplands 160 R] 1238 131
Total 1512 466 201 2477

The conversion of this ecosystem to arable land typically results in a large reduction of biomass
and a loss of about 30% of the carbon in the first meter of soil (about 40% in tropical soils).® In the
tropics, the associated CO2 emissions from forest conversion to pastures or agriculture were estimated to
be 1.6 +/- 1.0 GtClyear between 1980 and 1989.”’ In temperate zones, where there is little expansion of
agricultural lands now, losses of carbon stocks have largely abated. In tropical zones, however, the
release of CO2 to the atmosphere remains an important problem because of the widespread clearing of
new land and the reduced duration of fallow periods in shifting cultivation.® According to the UN FAO,
about 15.4 million hectares of natural tropical forest are lost each year. Of this, 42% occurs in Latin

America, 31% in Africa, and 27% in Asia.*”’

# Kauppi and Sedjo. 2001: 303.

* Bass, Dubois, Moura-Costa, Pinard, Tipper, and Wilson. 2000: 25.

“ IPCC. “Summary for Policymakers,” Land Use, Land Use Change, and Forestry, 2000: Part 1.
% Kauppi and Sedjo. 2001: 306.

*7 Bass, Dubois, Moura-Costa, Pinard, Tipper, and Wilson. March 2000: 23.

“® Kauppi, and Sedjo. 2001: 306.

% Kauppi, and Sedjo. 2001: 306.
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Figure 8 — Estimated forest cover and deforestation rates at regional and global levels based on

1990 and 1995 satellite data™

L b

The potential for land management strategies as a way to conserve existing carbon sinks is clearly
illustrated by global deforestation rates. In 1990, global forest cover was estimated at 3,510 million
hectares.” Global deforestation rates were estimated at between 13.9 million and 20.4 million
hectares/year during the 1980s and early 1990s,” but have now been found to be much higher, since in
1999 forest resources stood at 3,221 million hectares. This amounts to an average deforestation rate of

around 32 million hectares/year.>

2.2.2 Forest Carbon Sequestration and Biodiversity

Biological diversity is being eroded as fast today as at any time since the dinosaurs died out some
65 million years ago, and most of this extinction is taking place in tropical forests. Of the estimated 10
million species that live on earth, tropical forests house between 50 and 90% of them. About 17 million
hectares of tropical forests - an area four times the size of Switzerland - are now being cleared annually,

and scientists estimate that at these rates roughly 5 to 10% of tropical forest species may face extinction

%0 Bass, Dubois, Moura-Costa, Pinard, Tipper, and Wilson. March 2000: 24.
5! Bass, Dubois, Moura-Costa, Pinard, Tipper, and Wilson. March 2000: 23.
52 Bass, Dubois, Moura-Costa, Pinard, Tipper, and Wilson. March 2000: 23.
33 Bass, Dubois, Moura-Costa, Pinard, Tipper, and Wilson, March 2000: 26.
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within the next 30 years.** Already, half the world's tropical forests have been cleared or degraded.
Every hour, at least 1,800 hectares are cut down, and another four plant or animal species die out, most of
them in the tropics.>

In addition, climate change is predicted to severely accelerate the rate of species loss. The
Hadley Center for Climate Change at the United Kingdom Meteorological Office has predicted that, by
2050, the earth’s forests will become a significant net source of CO, emissions when huge blocks of
remaining forests, such as the northern Amazon, succumb to changing climate and die back, becoming
grassland, steppe, or desert.”® Forest carbon sequestration is therefore not only important as a way to
offset GHG emissions from anthropogenic sources, it is necessary to offset the forces that threaten the

forest itself.

% WRI website, “Losses of Biodiversity and Their Causes.”
55 Miller and Tangley. 1991: Introduction.

S WWEF website. “Integrating Climate Change and Forest Conservation Policies: The WWF Perspective,” June
1999.
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Chapter 3 - Case Studies: Forest Carbon Sequestration in Latin America

To better understand how forest carbon sequestration can be used to mitigate climate change, I
investigate three projects that cover the range of forest carbon sequestration project types in three
different Latin American countries. I chose projects in Latin America not simply because that is where
most of the forest carbon sequestration projects have taken place, but because of the potential and the
need that exists for these kinds of projects there. Specifically, while Latin America contains the bulk of
the world’s remaining tropical forests, it also has the world’s fastest rate of deforestation.

The case studies I chose include the Rio Bravo Carbon Sequestration Pilot Project, which
involves conservation and forest management in Belize; the Klinki Forestry Project, which involves
reforestation in Costa Rica; and the FACE/Profafor Forestry Project, which involves afforestation in
Ecuador. While these case studies are by no means typical of forest carbon sequestration projects in
general, they illustrate the multi-stakeholder relationships characteristic of these kinds of projects and
give insight into project design, locational specificities, and the benefits that provide the incentives to

undertake them.

3.1 Belize — the Rio Bravo Carbon Sequestration Pilot Project

3.1.1 Country Overview

Belize, slightly smaller than Massachusetts at 22,966 square kilometers, is Central America’s
most forested and least populated country. Approximately 79% of the country is comprised of forest and
other wooded areas, 65.1% of which is tropical broadleaf forest.”” The rest of Belize’s total land area is
made up of arable land (10%), permanent cropland (1%), permanent pasture (2%), and other land uses
(3%).® Approximately 38.5% of Belize’s total land area is protected in public or private parks and
reserves,” which is made possible in part because of the country’s low population of only 256,062
people.®

Belize’s small, essentially private enterprise economy is based primarily on agriculture, food
processing, and merchandising, with tourism and construction assuming greater importance. Sugar, the
chief crop, accounts for nearly half of exports, while the banana industry is the country's largest employer.

The government's austerity program in 1997 resulted in an economic slowdown that continued in 1998.

57 Belize Central Statistical Office. “Table 18b-Forest Classes, Areas, and Percentages for Belize Mainland — 1994,”
April 1999: 18.

5% CIA World Factbook 2001, “Belize-Land Use (2000 est.).”” Note: this source puts the percentage of Belize’s land
under forest and woodland at 84%.

%% Belize Central Statistical Office. “Table 26a-Declared Protected Areas of Belize (up to 1998),” April 1999: 26.

® CIA World Factbook 2001, “Belize-Population (July 2001 est.).”
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The trade deficit has been growing, mostly as a result of low export prices for sugar and bananas. The
tourist and construction sectors strengthened in early 1999, supporting growth of 6% in 1999 and 4% in
2000.°" Tourism is now Belize’s single largest income generator, with ecotourism being Belize’s primary
niche market.*

Aided by international donors, the government's key short-term objective remains the reduction
of poverty, since 33% of its people live below the poverty line.” The country remains plagued by a
12.8% unemployment rate,* growing involvement in the South American drug trade, and increased urban
crime.”” While logging is still a major earner of foreign exchange in Belize,* declines in productivity
resulting from the depletion of Belize’s two main timber species, mahogany and pine, has quickened the
pace of conversion from forest to farmland.”” Currently, large-scale, permanent agriculture has taken over

from logging as the primary cause of deforestation in Belize.®®

3.1.2 Rio Bravo Carbon Sequestration Pilot Project (RBCSPP)

The Rio Bravo Carbon Sequestration Pilot Project in Belize, started in 1995, was one of the first
fully funded forest sector projects implemented under the U.S. Initiative on Joint Implementation (USIJI).
USIJ, which was started in 1994, is a government program that has provided a framework for developing
and implementing climate change mitigation projects. It facilitates linkages between project developers,
investors, technical experts, and project host countries. The RBCSPP is a result of one of these linkages,
in this case between The Nature Conservancy (TNC), Programme for Belize (PFB), Winrock
International, the Government of Belize, and a number of electric utility and energy company investors,
including Cinergy, Detroit Edison, Nexen, PacifiCorp, Suncor, Wisconsin Electric Power Company
(WEPCO), and the Utilitree Carbon Company, which is a non-profit corporation established by the
electric utility industry to invest in forest carbon sequestration projects. Through the protection of land
from deforestation and the implementation of sustainable forest management practices, the RBCSPP is

expected to reduce, avoid or mitigate an estimated 2.4 million tons of carbon during its 40-year lifetime.*

1 CIA World Factbook 2001, “Belize-Overview.”

82 Fuller, Carlos. Interview January 29, 2002.

% CIA World Factbook 2001, “Belize-Population Below the Poverty Line (1999 est.)”

% CIA World Factbook 2001, “Belize-Unemployment Rate (1999)”

% CIA World Factbook 2001, “Belize-Overview”

% Belize Central Statistical Office. “Forests,” April 1999: 18-19

67Brandon, Redford, and Sanderson. 1998: 242.

% Platt, Elizabeth. 1998: 128-129.

% The Nature Conservancy website, “Climate Action Project Rio Bravo Conservation and Management Area,
Belize.”
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Figure 9 — Rio Bravo Conservation Management Area 3.1.3 Rio Brave Conservation and
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~_  Mexico ST Management Area (RBCMA)
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corner near the border of Mexico and

Guatemala, the Rio Bravo Conservation
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mammals, and 12 endangered animal species, including the black howler monkey and the jaguar.”"
Besides containing forest cover types protected nowhere else in Belize, the RBCMA also protects one of
Belize’s richest remaining stocks of mahogany.

PFB holds title to the RBCMA in a contract with the Government of Belize to manage the area
for the people of Belize in perpetuity. PFB established the RBCMA in 1988 through the purchase and
donation of several private landholdings made possible by the activism of Belizean and international

conservationists, and by the Belizean government’s favorable attitude towards conservation NGOs.”?

3.1.4 Project Design

As reported by the USIJ], the objective of the RBCSPP is to demonstrate an optimal balance
between cost-effective carbon sequestration, economically sustainable forest yield, and environmental
protection. To accomplish this, the project uses two main strategies to sequester carbon: conservation
through the acquisition of land threatened by deforestation and sustainable forest management of existing

protected forestland.

70 The Nature Conservancy website, “Belize Program.”
! Programme for Belize website.
72 Brandon, Redford, and Sanderson. 1998: 218-219.
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Component A of the project involved the purchase of a 5,602 hectare parcel of forestland, 5,504
hectares of which would have been converted to farmland in five years time if not for intervention by the
project. Carbon offsets from this purchase were calculated by subtracting the total estimated carbon stock
of the Component A land that would have been deforested (1,568,907 tC) by the total estimated carbon
stock of a reference case (here, a nearby field of local crops at 467,815 tC) to arrive at a figure for total
emissions avoided of 1,101,093 tC.”

Component B of the project seeks to increase the level and rate of carbon sequestration on a
44,383-hectare parcel of existing RBCMA land through the establishment and implementation of an
economically sustainable forest management program. The primary activities of this program include
sustainable reduced-impact logging, pine stocking enhancement, and fire protection.’

Carbon sequestration benefits from Component B are calculated by determining the average
annual biomass accumulation rate, the impacts of sustainable harvesting and low-impact logging
approaches, and fire protection practices. Over the project’s lifetime, the estimated carbon stock for all of
Component B is expected to grow from 4,199,218 tC in 1995 to 4,741,032 tC in 2035, for a net gain of
541,814tC.”

A second phase of the RBCSPP was initiated in 1997, when PFB purchased an adjacent 7,707
hectare parcel, 4,587 hectares of which would have been deforested and converted to farmland. The total
estimated emissions avoided by this purchase totaled 978,407 tC. This parcel will be added to
Component B, where it is expected to sequester an additional 3,904 tC/yr for a total of 156,160 tC over
the project’s 40-year lifetime.”

The remaining RBCMA lands have been left undisturbed for conservation and research purposes,
and are managed as protected forest. These lands are also used for ecotourism and the protection of

Mayan ruins located in the area.

3.1.5 Project Stakeholders

The funding for the project, totaling more than $5.6 million over a ten-year investment period,
was spread out among the electricity utilities and energy company investors and PFB. In the first phase,
WEPCO put in over $1 million for project development, and later invested an additional $520,000 for
project implementation, which was matched by Cinergy, Detroit Edison, Pacificorp, and Utilitree.
Programme for Belize contributed over $1.2 million towards the project as a whole, and Suncor has added

over $400,000. In 2000, Nexen, Suncor, WEPCO, and PFB shared the cost of the second phase of the

™ USII - Rio Bravo Carbon Sequestration Pilot Project. September 1999: 16-21.
7 USII - Rio Bravo Carbon Sequestration Pilot Project. September 1999: 11.
75 USIJI - Rio Bravo Carbon Sequestration Pilot Project. September 1999: 16-21.
6 USHII - Rio Bravo Carbon Sequestration Pilot Project. September 1999: 21.
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project, which was about $2 million for the purchase of the 7,707-hectare parcel, and $1 million for
project management.”’ Through the establishment of an endowment fund, the project is expected to

continue its activities beyond the 10-year investment period and on through its 40-year lifetime.

3.1.6 Project Benefits

The benefits of the RBCSPP extend to its stakeholders in a variety of ways. All of the finance
providers of the project hold an equal share in the carbon offsets that are generated.”® However, at the
time of the first phase investment in 1995, it was unclear whether conservation and forest management
would be creditable under the climate change regime. At COP-7 in 2001, it was decided that
conservation would not be creditable under the first commitment period, and that forest management
would also not be creditable for joint implementation projects between Annex 1 and non-Annex 1
countries. There is still some hope that this project might be creditable under the second commitment
period or under some kind of emissions trading system set up by the US, but the probability of this is
unknown.

Despite the lack of guaranteed credits, the project has generally been considered a success,
because as a pilot project, all stakeholders have learned and benefited from the process of establishing the
project. TNC and PFB have learned about the management of carbon sequestration projects, Winrock has
gained experience in establishing carbon sequestration monitoring protocols, and the government of
Belize has been able to show that Belize is a friendly and cooperative place in which to invest in carbon
sequestration projects.

In addition, the project has contributed to local scientific and managerial capacity, provided jobs
and training in forestry, forest management, and park security, contributed to environmental and
economic outreach programs, and improved roads and other infrastructure. The project has also helped
with a number of scientific studies, including research on the feasibility of sustainable logging and
mahogany regeneration. In terms of forest resources and habitat conservation, it has ensured the
conservation of over 13,300 more hectares in the biologically significant Maya forest corridor, increased

protection of the RBCMA as a whole, and improved forest resource management.

3.2 Costa Rica — the Klinki Forestry Project

3.2.1 Country Overview
Costa Rica is the most successful Central American country in terms of political and economic

stability. Although still a largely agricultural country, it has achieved a relatively high standard of living.

77 USIII - Rio Bravo Carbon Sequestration Pilot Project. September 1999: 12.
8 USIJI - Rio Bravo Carbon Sequestration Pilot Project. September 1999: 34,
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A small country of 51,100 sq km (slightly smaller than West Virginia), Costa Rica has a population of
3,773,057.”° The percentage of its population under the poverty line has been substantially reduced over
the past 15 years to 20.6%, and a strong social safety net has been put into place.*® Costa Rica's basically
stable economy depends on tourism, agriculture, and electronics exports. Foreign investors remain
attracted by the country's political stability and high education levels, and tourism has been rapidly
expanding. However, traditional export sectors have not kept pace. Low coffee prices and a glut of
bananas have hurt the agricultural sector. Also, the government continues to grapple with its large deficit
and massive internal debt.

Since the early 1990s, Costa Rica has been implementing its vision for sustainable development.
The two sectors on which Costa Rica is basing its plans are tourism and energy. The country produces
83.32% of its electricity from hydropower, and is a net exporter of energy, with 165 million kWh
exported in 1999.8' Also, from 1987 to 1995, the number of tourists visiting the country grew at an
average annual rate of 15%, which was much better than the world average, due in part to Costa Rica’s
positioning in the ecotourism market.**

The only way a vision based on these two sectors is possible is if the processes of environmental
degradation in the country, e.g., deforestation and watershed deterioration, are controlled. Stopping and
reversing these processes is critical for the development of these two vital sectors, both of which depend
on the presence of forests. This logic has pushed Costa Rica to make strong decisions on the use of its
natural resources, particularly its forested areas. During the 1960s and 1970s, Costa Rica had one of the
world’s highest deforestation rates, with thousands of hectares of forest lost to cattle ranching and large-
scale agriculture.® As an example of the extent of deforestation, between 1961 and 1989, the area of
pastureland in Costa Rica more than doubled, while the area covered by forest fell by more than 50%.%
While the deforestation rate has since declined due to changes in land use policy (and in part because
most of the land suitable for cattle and agriculture has already been cleared), and now that 24% of Costa
Rica’s national territory has been designated as national parks or protected areas, the present challenge is

the protection of existing forests and the revitalization of degraded lands.

3.2.2 Klinki Forestry Project
In terms of forest resources, only 31% of Costa Rica is covered in forest and woodland, as

deforestation from cattle ranching, agriculture, logging, and development has steadily eroded the

™ CIA World Factbook 2001, “Costa Rica-Population (July 2001 est.)”

% CIA World Factbook 2001, “Costa Rica-Population below Poverty Line (1999 est.)”
81 C1A World Factbook 2001, “Costa Rica-Electricity (1999)”

82 Cuellar, Herrador, Gonzalez, and Rosa. 1999: 4.

8 Cuellar, Herrador, Gonzalez, and Rosa. 1999: 5.

8 Menkhaus and Lober. 1996: 1-10.
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country’s forest base. 1993 estimates put 46% of the country’s land under permanent pasture, 6% as
arable land, 5% as permanent cropland, and 12% under other land uses.*

The Klinki Forestry Project, which began in 1997, is a USIJI-approved project that seeks to
reforest pastures and marginal cropland with a native and naturalized tree mixture that includes the Klinki
pine, a fast-growing non-native tree species that is suitable for use as utility poles and lumber. The
project takes place on individual and collective farms in the Turrialba Valley of Costa Rica’s Atlantic
zone and to the north towards San Carlos.*

The objective of the project is to involve farmers in carbon sequestration as an economic activity
by using the latest silvicultural technology to provide wood production and GHG mitigation benefits.

The forests that are planted are designed to meet the two goals of carbon sequestration and timber
production. The mixture of tree species, called the Klinki Matrix, was developed for this purpose over
more than 40 years of research and development in Costa Rica. The Matrix includes three distinct tree
types:

e super-fast-growing trees at wide spacing growing over the main stand

¢ a main stand of very-fast-growing species

¢ moderate-growing and very long-lived shade tolerant species

This tree mixture produces a layered canopy in which the super-fast-growing trees (mainly the
Klinki pine) can grow up to 15 feet in height per year, while the moderately-fast growing trees grow up to
5 feet per year, depending on site quality. The first thinning of this type of forest can be expected to take
place between 10 and 15 years after planting, thus enabling the farmer to earn income during the project’s
25-year lifetime. While the super-fast-growing trees provide early yields, the very-fast-growing species
carry out the early sequestration of carbon and income for the farmer, and the long-lived/moderate-
growing trees provide the bulk of the carbon sequestration and the long-term carbon storage beyond the

end of the contract.’’

3.2.3 Project Stakeholders

As of April 2002, 46.5 hectares of Klinki Matrix forest have been planted on five farms in Costa
Rica to offset the CO2 emissions of 37 US emitters, and an additional planting of 40.5 hectares has been
funded for establishment in May 2002.%® While the project hoped to plant 6,000 hectares, it has only
received enough funding to sequester a fraction of that amount. This is in part due to the intent and the

design of the project. While the project involves reforestation, which is a creditable activity, the project

8 CIA World Factbook 2001, “Costa Rica-Land Use (1993 est.)”
8 USIII - Klinki Forestry Project.” September 1999: 1.

#Reforest the Tropics website, “About the Forests.”

8 Reforest the Tropics website, “About Reforest the Tropics, Inc.”
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was created to demonstrate the involvement of farmers in carbon sequestration as an economic activity
while providing GHG, wood production, and conservation benefits. The carbon offsets that are generated
are only valid for the buyer’s personal use and are not tradable in any market because they receive no
third-party verification, which would raise the project’s operating costs considerably. Under the Kyoto
Protocol, projects need to be independently verified in order to be creditable.

The stakeholders involved in this project include Reforest the Tropics (RTT), individual and
collective groups of farmers, and a number of technical assistance providers, including the Cantonal
Agricultural Center of Turrialba (CACTU), the US Department of Agriculture Forest Products Laboratory,
the Yale School of Forestry and Environmental Studies, and the Tropical Agriculture Research and
Higher Education Center (CATIE). The benefactors of Reforest the Tropics are a diverse collection of
small businesses, institutions, and individuals, most of whom have in some way have a personal
connection to Dr. Herster Barres, RTT’s founder. They include Connecticut College, the Mohegan Tribe
of Indians of Connecticut, Connecticut Municipal Electric Energy Cooperative, Superior Nut Company,
St. Mark’s Church of New Canaan, several Connecticut elementary, middle, and high schools, and a
number of private individuals. Lastly, the Costa Rican government is involved through its Office on Joint
Implementation (OCIC). OCIC is the national entity that promotes investment, provides project
guidelines, evaluates and follows up on AlJ projects, makes reports to the Secretariat of the FCCC, and
represents the Costa Rican government in the climate negotiations within the FCCC and other multilateral
and bilateral organizations. RTT has an agreement with OCIC to conduct jointly implemented

reforestation activities in Costa Rica.
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Figure 10 - Benefactors and respective areas planted under Klinki Project®

LiIST OF DONORS WITH CARBON SEQUESTRATION FORESTS
Reforest The Tropacs o -
25-0:2t 01 Year . Apnually | 2541
Spensot Type funded Donation Area, acres Processed contract
A 2B-donor Proedt AU
1 Hanman, John & Keity Foundation 1998 % 400 100 : 16 400
2 Pertine, Hugh Retired R . . 1998 % 400 1.00 P 18 400
3 Hinthan, Harry Businessman - 1993 $ 400 1.00 i 1% 400
4 Andersen, David “ex-Legistator from CT 1998 5 65 33 b 21 524
5 Middle school S 1998 s 437 108" : 17 a3
6 House wife 1958 H 400 100 18 400
7 Fouixes, Don _ Rewedarcraftengineer | 1958 3 400 100 . 16 400
8 Gerate, Gordon {Yale) Asst. Dean Yals Forestry ;1888 S 800 200 : 32 200
9 Strickier, Wilam B Patent lawyer o.t1es8 -8 400 1.00 e 400
10 The Home Cepat Business 1998 5 400 1.00 400
11 Ayer Frank & Hariet "Retired L1998 H 525 131 524
12 Lyon. Tom Retired 1998 S 400 100 400
13 \Weod!and Dr. Apls Business L 400 1.00 400
see5  Cutter Middle School - ‘Middie School Pges s 304 0.76 304
14 St Mark’s Church Church 1998 3 880 145 580
15 Rotary Club of New Lendon, CT ... Social organization 1998 S 831 100 .. 400
16 Homer Wnght i _Ax'kusmg executive 1938 $ 400 1.060 400
A7 Retary Club of Essex. CT » Social organization 1988 S 300 0.52 208
18 RotaryClubof Mystic.CT Secial orgamzati : 1998 ) 165 b2s 116
19 Rotary Club of Norwich, CT _Socia! organizat 1898 S 180 0.31 124
20 Retary Chub of Stoningten, CT ‘Social organization 1698 8 120 Q.21 84
2 Mr. 8 Mrs. Graves, Nerwich, CT' R ._Individual ... 1998 S 100 0.17 68
22 "Rotary Ciub of Madison, CT . Social organization 1998 S 160 019 78
23 Rev. Herster Barres ’ Minister 1998 S 100 : 0.12 48
24 Rotary Club of Groton-Ledyard Social organization .. Yes8 S 160 | 0.19 76
25 'Stonington, ME Elementary School __Etementary schoot ¢ 1908 $ 400 100" 400
265 J Winthrep High Schoot . High School S 1998 S 573 100 400
‘Additional planted by the farmers ) . 1958 300 1,200
Total for the 26 emitter / donors $ 10,260 . 2592 10,368
27 Superior Nut Co, Cambridge, MA Business | 1988 'S 25876 11,600
28 Cennecticut Municpal Eleciric Energy Cooperative (CMEEC) ‘Building and fleetotcars "7 ATY9 T §7T12.000 5,940
29 Connectieut Coliege Crozier-Williams Center ) 1999 $ 36252 14.832
30 Zonex Project. Karen Valente . . Schoolteacher L...19%9 s 2083 988
31 Zonex Project. Klinki Academy School . o 1599 s 83 400
32 Zonex Project. Morton, John indvidual L..3885 S B850 400
33 Zonex Project, Ann & Anis Racy Doctor and wife . 1989 1§ 2053 - .g8s
34 Zonex Project. St. Mark's Church e Church R L 891 400
35 Zonex Project. The Home Depot Business <1999 $ 831 _400
35 Zonex Project, Unitanan Church, Rutiand, VT Church L) S 395 180
7737 Kathleen & Michasl Schiano, Weatoque. CT _Married coupie . 2001 S 2083 .. 888
.38 The Mohegan Tribe, Uncasville, CT (planting in May '02) Offsetting fuel celi emissicrs 2001 $ 120100 | 40,000
_Grand total for all Projects _Grand total . : $ 214446 218.74 3500 B7.494

3.2.4 Project Design

The project is designed to take place in four stages. First, RTT helps its benefactors determine
how much CO2 they emit, and thus how much they should offset. They then arrange the funding for the
amount of forest to be planted to make up this offset through carbon sequestration. Second, RTT locates
a farmer in Costa Rica who is willing to convert his pastures or marginal cropland into forest. Third, RTT
organizes a link between the benefactor and the farmer through a 25-year legal contract that gives cash
grants, seedlings, and technical assistance to the farmer through RTT along with the promise of periodic
monitoring and reports. The farmer remains the owner of the land, the forest, and all of the forest’s
products, except for the credit for the carbon sequestered, which is given to RTT in the name of the
benefactor. The farmer is allowed to thin his forest as it grows, leaving behind an adequate stock of trees
containing an agreed-upon amount of sequestered carbon. This legal contract is made possible through

the US and Costa Rica’s approval of the project. Beyond the funding of the project, the benefactor has no

¥ RTT website.
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other legal commitments. Fourth, RTT’s Costa Rican counterparts within CACTU who are responsible
for the forest’s long-term management, ASOFORES (Asociacion para el Desarollo Forestal or
Association for the Development of Forestry), monitor and report on the amount of sequestration that

actually occurs.”

3.2.5 Project Benefits

In general, benefactors to the project pay $2,500 to plant and maintain 1 hectare of forest for 25
years, which is expected to sequester an average of 8.2 tC/year.”"*> This works out to a price of
approximately $12.20/tC/year. Farmers receive $1,000 per hectare over a 3-year period, plus seedlings
and technical assistance on siting, planting, and forest management.” Since pastureland net income per
hectare is low (only about $50/hectare/year to raise beef cattle), and the farmers chosen do not require
cash income on all their lands every year, the Klinki project works out to be a sound land use option for
them.” This is especially true when trees are planted on hilly, degraded land. Besides generating short-
term income and future cash flow from the sale of some of the trees, the project helps stabilize and enrich
the soil, improve water habitats and stream flow, reduce the use of chemicals as low-yield crops are
shifted to forest plantations, increase biodiversity by nurturing a new understory with native species, and
reduce energy use by substituting concrete with Klinki pine plywood.” The project also reduces pressure
to log on natural forest, provides more affordable housing through local, lower-priced construction
materials, and creates a more diversified farm economy.”® While the scale of the project is small at this
point, the principles of the project are in line with Costa Rica’s sustainable development goals of

protecting its watersheds and tourism resources.

3.3 Ecuador — the FACE/Profafor Forestry Project

3.3.1 Country Overview

Ecuador, at 283,560 sq km (slightly smaller than Nevada) is a resource-rich but troubled country.
50% of its 13,183,978 people live below the poverty line despite its substantial oil reserves and rich
agricultural areas, as most of its land and resources are held by the country’s elites.”” Ecuador’s economy,

based on the export of primary products such as oil, bananas, and shrimp, is vulnerable to fluctuations in

% Reforest the Tropics, Letter to Potential Benefactor explaining RTT’s mission, March 13, 2002.
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world market prices, and has been growing unevenly due to ill-conceived fiscal stabilization measures.
While Ecuador joined the World Trade Organization in 1996, it has failed to comply with many of its
accession commitments. The aftermath of El Nino and the depressed oil market of 1997-98 caused
Ecuador's economy to plunge in 1999. The beginning of 1999 also saw the banking sector collapse, which
helped precipitate an unprecedented default on external loans later that year. Throughout 1999, continued
economic instability drove a 70% depreciation of the currency, which eventually forced the government
to "dollarize" the currency regime in 2000.”® The move stabilized the currency, but the government was
forced to changed hands, an event that has taken place on an average of every two years since
independence in 1822.%

Ecuador’s political, economic, and social instability are the greatest threats to the sustainability of
its natural resources. In the tropical Andes of northwest Ecuador, if deforestation rates remain at current
levels, forests in the region will disappear completely within 30-35 years.'® This would constitute one of
the most serious losses to the world’s biodiversity, as the tropical Andes contains the highest number of
unique plant and animal species found anyplace on earth.' While 56% of Ecuador remains as forest and

woodland, this number continues to decline. Other land uses in Ecuador are permanent pasture (18%),

arable land (6%), permanent cropland (5%), and other land uses (15%).1
Figure 11 - FACE/Profafor Project Areas '

3.3.2 FACE/Profafor Forestry Project

The FACE/Profaror project in Ecuador was
established in 1993 for the purpose of afforestation,
primarily on the montane grasslands of the Andes
where the original forests have almost completely
disappeared. The land is being afforested using a
mixture of non-native (mostly pine and eucalyptus) and
native tree species via collaboration between FACE,

Profafor, and individual and collective groups of

farmers and indigenous communities. SGS is

responsible for verifying and certifying the carbon

sequestered by this project, which originated from an
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agreement signed in 1993 between FACE and the Ecuadorian Ministry of Environment to plant 5,000
hectares of new forest per year for a total of 75,000 hectares. As of January 2001, over 25,200 hectares

have been put under contract and are being planted.

3.3.3 Project Stakeholders

The FACE Foundation was established in 1990 by NV SEP, the Dutch Electricity Generating
Board, which was a consortium of four Dutch electricity companies. The purpose of the FACE was to
establish a portfolio of forestry projects around the world to accrue carbon offsets equivalent to the
emissions from new fossil-fuel power plants in the Netherlands.104 FACE invests in the capacity of the
forest to absorb CO2; all the other benefits of the forest are for the landowner, and FACE does not buy
land. FACE currently has projects in five countries: the Netherlands, Malaysia, Uganda, the Czech
Republic, and Ecuador. In 2000, FACE formally ended its relationship with NV SEP and became an
independent non-profit. However, its largest client is still BV NEA, the legal successor to NV SEP.
Funding from past orders by NV SEP has been paid by BV NEA, which enables FACE to keep its
projects and office running until the end of 2003.'%°

To generate revenue, FACE has the rights to sell the CO2 sequestered by the forests planted
under NV SEP. This revenue is then invested in the development of more projects to plant and manage
sustainable forests.'” Since its independence, FACE has sought new investors for which it initiates and
manages forest carbon sequestration projects. Its plan is to sells SGS-certified Verified Emission
Reductions (VERs)'” to clients wishing to offset their GHG emissions from its existing forests through
its commercial outlet, Business for Climate, which is a partnership between FACE and Triodos Bank, a
socially-responsible lender in Europe. Some of their current and prospective investors include the
Museon in The Hague, the government of Utrecht province, Autoclick (a European car sales and
information website), Between-us (a media marketing consultancy), Polyprint (a professional printing
company), Peeze (a coffee company), and VBDO (the Dutch Association of Investors for Sustainable
Development).

The Museon in The Hague, by deciding to have 644 tons of CO2 sequestered in forest on its
behalf every year, has become the first climate-neutral museum in the world, meaning that it has offset
the GHGs emitted from its operation in order to achieve a net-zero impact on the earth’s climate. The

growing interest in climate-neutrality has increased FACE’s efforts to develop the idea further in terms of

'* Totten. 1999: 10.
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197 VERs are created, in the absence of government rules, by project-based activities that are defined by the buyer
and seller and verified by an independent third party. They have the possibility, but not the guarantee, to be
creditable by governments as CERs under the CDM and used to meet future emissions reductions requirements.
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marketing.'” Also, pressure from the Dutch government to reduce GHG emissions will likely increase
the demand for FACE’s products and services. In contrast to the Dutch government’s original
commitment to reduce CO2 emissions by 3% from 1990 to 2000, the country’s emissions have risen by
17% over the same period, which makes the Dutch government’s Kyoto target of a 6% reduction from
1990 levels by 2008-12 seem highly unlikely, even when the possibility of emissions trading is taken into

account.m

3.3.4 Project Design

Profafor, which manages FACE’s project in Ecuador, was started in 1993 by FACE and is
responsible for the coordination of project activities. Its office in Quito assesses applications,
communicates with the Ministry of Environment and landowners, supervises tree planting, and deals with
project administration. It negotiates the contracts with the project’s main beneficiaries: individual
landowners, institutional landowners, cooperatives, and indigenous communities. For these landowners,
project sites are 50 hectares minimum, 600 hectares maximum for indigenous communities, and 300
hectares maximum for other landowners.''® Profafor also allows large private landowners to be eligible
for projects if they meet the criteria and contract requirements that FACE stipulates in its large overseas
projects. The forests in these contracts must be composed primarily of original native species and have a
long rotational period, and a minimum of 1,000 hectares must be planted annually in the first three
years.'!!

In its contracts, Profafor pays landowners $97-$367 per hectare depending on location
(mountains or coast) and species (non-native, native, or a mixture of both) and supplies them with
seedlings to plant and maintain as forest for a 99-year period. Payments are made in several phases, with
the final installment paid at the end of planting after roughly three years. Monitoring of the project
continues regularly during the following years, as does external verification by SGS. If trees are lost after
the first three years of the project, the landowner is required to replant at their own cost. It is assumed
that after 20 years, some of the trees will be cut and replanted.''? The landowner is required to reserve
30% of the harvest revenue for the costs of replanting and in this way retain the forest’s capacity to
absorb CO, for 99 years.“3

Before contracts are made, FACE/Profafor requires that the areas be ecologically sustainable,

economically viable, accepted by the community, have secure land tenure, and have no existing forest on

1% EACE Annual Report 2000: 8.

19 Gummer and Moreland. June 2000: 33.
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the proposed site. Also, technical feasibility studies and site inspections must be conducted and approved
by the project. In addition, according to the technical regulations, each contract must also have a
forestation plan and management plan.'"* These requirements are crucial to the project’s success.

As of November 2000, there were 151 Profafor contracts located over ten provinces in the
Andean region that have established over 23,000 hectares of new forest.'"* Profafor also has seven
contracts in the northwest coastal provinces of Esmereldas and Manabi for 500-600 hectares of forest, but
these contracts are now on hold while more studies are done to better determine the project baseline and

to investigate land titles.'*®

3.3.5 Project Benefits

The benefits from the Profafor/FACE projects in Ecuador are numerous. For landowners with
limited access to credit and degraded pasture or farmland, the project provides a source of short-and long-
term capital, generates local employment, contributes to public infrastructure, and diversifies the area’s
economy while stabilizing and enriching the soil. The project also increases access to firewood (and
saves on the cost of gas), reduces the incidence of fires, improves wildlife habitat and species
diversity, protects the watershed, and provides scenic value for ecotourism. Furthermore, the project
lowers the threat of land invasion for some communities, and increases environmental awareness
among all communities. Finally, although most of the communities in which the project takes place
have plantations, the community members lack training in the maintenance and marketing of
timber.'”” These are issues that Profafor has committed itself to addressing as part of the project

design.
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Chapter 4 — The Incentives and Disincentives of Forest Carbon Sequestration

4.1 Incentives to Participate in Forest Carbon Sequestration Projects

While these three case studies are interesting examples of how global environmental objectives
are being realized through local environmental initiatives, they do not explicitly reveal the underlying
incentives behind stakeholders’ participation in these kinds of projects or the fundamental challenges that
these projects face. In this chapter, I present the factors from these case studies that have most clearly
indicated why forest carbon sequestration projects have been initiated voluntarily, and discuss the major
scientific, social, economic, and political uncertainties that need to be addressed in order for forest carbon

sequestration projects to be better implemented.

4.1.1 Primary Incentive — the Market in GHG Emissions Reduction Credits

In general, the primary and underlying incentive to participate in these three forest carbon
sequestration projects was the potential market in GHG emissions reduction credits. Establishment of this
market would enable emitters to lower their emissions more cheaply in order to meet what are currently
voluntary emissions reduction goals, but what are expected to be mandatory requirements in the future.
Therefore, to reduce the risks that could be incurred by these requirements, participants set out to prove
the viability of forest carbon sequestration, which they recognized as one of the least-cost and most
environmentally sound ways to mitigate CO2 emissions. By amassing project experience and scientific
knowledge on forest carbon sequestration, participants hoped to influence policy in its favor, because
when these projects were started, the Kyoto Protocol had not yet been negotiated, and the details of its

flexibility mechanisms were still being worked out.

Figure 12 - GHG Emissions Reduction Credits - Definitions

Carbon | A “carbon offset” is the generic term for a metric ton of carbon, CO2, or CO2 equivalent that is reduced
offset | or sequestered in a place other than where the emissions that it offsets were generated. A carbon offset is
not necessarily verified or authenticated in any way.

VER A “Verified Emission Reduction” is a unit created, in the absence of government rules, by project-based
activities that are defined by the buyer and seller and verified by an independent third party. VERs have
the possibility of being creditable by governments as CERs or ERUs if they fulfill the criteria that will be
set for them at COP-9 in 2003. VERs are equal to one metric ton of CO2 equivalent.

CER A “Certified Emission Reduction” is a verified and authenticated unit of GHG reduction from abatement
or sequestration projects certified under Article 12 (CDM) of the Kyoto Protocol. A CER is equal to one
metric ton of CO2 equivalent.

ERU An “Emission Reduction Unit” is a verified and authenticated unit of GHG reduction from abatement or
sequestration projects certified under Article 6 (JI) of the Kyoto Protocol. An ERU is equal to one
metric ton of CO2 equivalent
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While some participants got involved in these projects in order to acquire inexpensive carbon
offsets for which they hoped to get credit retroactively under a future formal emissions reduction
program, this was not a primary incentive when these projects first began. At the time, the chance to gain
practical experience in forest carbon sequestration, along with the low cost per ton of carbon and high
number of local economic and environmental benefits, were incentive enough for investors to put money
into these projects despite the uncertainty regarding the creditability of these projects in the global climate
change regime.

To landowners, the establishment of a market in carbon offsets was an incentive for them because
it adds value to existing forests in the form of people’s willing to pay for the service of carbon
sequestration. Payment for this service provides discrete monetary returns for the conservation of
standing forests that are additional to the benefits from their scenic value and value as wildlife habitat. It
can also make forested land more profitable than other land uses, giving landowners the option to afforest
or reforest their land and take advantage of its attendant benefits.

By undertaking these projects, participants also hoped to demonstrate environmental leadership,
and in the case of many of the companies and NGOs, to generate positive public relations for their
business or organization. For some emitters, projects were invested in for purely altruistic reasons,
because they believed that they had a responsibility as corporate or private citizens to reduce their GHG

emissions.

4.1.2 Secondary Incentives — Local Economic and Environmental Benefits

The secondary incentives to participate in these projects were the numerous local economic and
environmental benefits, including support for sustainable development and local capacity building, the
protection and enhancement of biodiversity, and the provision of environmental services. These benefits
were most important to the landowners, the host country governments, and the NGOs that managed the
projects. They were also important to the emitters, because even if these projects did not turn out to be
creditable, then they would still have achieved many positive social and environmental impacts. Some of
the other incentives to participate in these projects were to gain a better understanding of tropical
ecosystems, promote sustainable forestry, and raise environmental awareness.

Therefore, despite emissions reductions not being mandatory, stakeholders participated in these
projects because of both the potential international market in emissions reduction credits and the more

immediate and local secondary benefits of the projects.

4.2 The Benefits of Developing a Market in Carbon Offsets
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In the case studies in Belize and Ecuador, the primary motivation for participation was the
potential market in carbon offsets. This was because the primary investors in these projects were electric
utilities and energy companies likely to be faced with regulation of their CO2 emissions in the future. For
the Klinki project in Costa Rica, the primary motivation for participation was to engage local farmers in
carbon sequestration as an economic activity. This project thus depends on a system that endows carbon
sequestration with a monetary value, e.g. a market (albeit a very informal one, in this case) in carbon
offsets. Therefore, by implementing these projects, all three cases sought to develop the market in carbon
offsets, not just for their own purposes, but also for the benefit of having a market in general.

While the Rio Bravo and Klinki projects both involve carbon sequestration on behalf of specific
investors, the FACE Foundation, since its separation with NV SEP, has evolved as more of a non-profit
carbon business that both plants trees for specific investors and sells carbon offsets from trees already
planted through its commercial outlet, Business for Climate. This has fully entered it into the emerging

market of carbon commerce.

4.2.1 To Lower Compliance Costs and Reduce Business Risk

All of the electric utilities and energy companies involved in these projects expect their
compliance costs to increase with stricter emissions regulations. To mitigate these costs, these companies
want to be able to use carbon offsets as part of their emissions reduction strategy. For example, American
Electric Power (AEP), one of the members of the Utilitree Carbon Company, emits over 40 million tons
of carbon per year. If AEP were required to reduce its emissions by 7% as was proposed for the US under
the Kyoto Protocol, it would be necessary for it to buy credits to meet this goal, as it would not be able to
reduce all of its emissions on-site. Getting involved in activities that would help create a market for
carbon credits therefore needs to be a part of its overall business plan.''®

So far, AEP has spent $30 million on overall emissions reductions.'* In terms of cost per ton of
carbon offset or prevented, reducing emissions at its plants would have cost it much more than the offsets
produced by the Rio Bravo project, which were priced at $1.36/tC ($0.37/tC02)."*® This figure was
considered reasonable compared to other emissions reduction projects (such as fuel switching and energy

121

efficiency projects), - and is at the very low end of the range for credits offered in the emerging carbon

'8 Raster, Gary. Interview March 7, 2002.
1'% Kaster, Gary. Interview March 7, 2002
120 JSIJI - Rio Bravo Project Proposal, 1994.
12 Cutright, Noel. Interview March 14, 2002.
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market. “° For the two Canadian investors (Nexen and Suncor), the price was 10-20% lower than the

price of offsets available in Canada.'”

Even though the US has since made it clear that it will not ratify the Kyoto Protocol, the
development of a market in carbon credits would help to reduce any costs associated with the US’s plan
to reduce emissions intensity (the amount of GHG emissions per $1 million GDP) by 18% by 2012.
While the plan is purely voluntary, it expands the program that encourages businesses to monitor and
report their GHG emissions'* in expectation of their use in a future formal emissions trading program.

In the case of the FACE Foundation, the fiscal value of the CO2 credits (1 CO2 credit=1 tCQO2)
produced by its projects around the world were declared at 8 euros ($7.22) per credit as of the end of
fiscal year 2000.' (Note: 1 1C02=0.27 tC, so 1 tC from FACE would cost $26.47)."* FACE transfers
its credits to Business for Climate, which then resells them to third parties for approximately 20-25
euro/tCO2 ($66.05-82.72/tC). While this price is much higher than the price per tC in the Rio Bravo
project, it represents the current market price for VERs. For NV SEP, the cost of the carbon offsets it
received from its investment in FACE is presumably lower than what it would have paid to reduce an
equivalent amount of CO2 from its power plants in the Netherlands. FACE’s wholesale price is also
competitive with offsets from investments in renewable energy as illustrated by the Dutch government’s
2001 purchase of 4.62 million tons of CO2-equivalent for just under 9 euros ($8 USD) per ton.'”

While the offsets from the Rio Bravo project are worth less now that conservation has been ruled
ineligible in the CDM, the project’s investors still consider the project a good deal because their first-
mover advantage enabled them to get a low initial price per tC along with valuable early gains in carbon
sequestration experience.'”® The FACE/Profafor project has also benefited from “first-mover advantage”
in that they were able to obtain low-priced carbon offsets early on and develop standards in project design
and verification protocol that are now considered to be among the most reliable in the nascent
international market in carbon credits. In addition, by showing that voluntary action was being taken to
reduce emissions, the companies that participated in these projects helped stave off the advance of
mandatory regulations. In this sense, the project was a sensible “pre-emptive strike” to reduce business

risk.

122 Rjo Bravo investors named a range from $1-$25 as the current price for carbon offsets.

123 Robson, Wishart. Interview March 12, 2002.

124 The Energy Policy Act section 1605(b) database

' EACE Foundation Annual Report 2000: 17.

126 To convert tCO2 to tC, multiply the uptake of CO2 by the ratio of 44 tCO2/12 (C.

127 This investment was for the development of wind, hydro, and biomass power plants in three eastern European
countries between 2008 and 2012. “Dutch Claim Ist Flexible Climate Deal Under Kyoto Protocol,” April 19, 2001
[http://www.ens-news.com/ens/apr2001/2001L-04-19-03.html].

128 Kuhn, Eric. Interview Mach 11. Edmonds, Bill. Interview March 8, 2002.
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4.2.2 To Prove the Viability of Forest Carbon Sequestration

In 1995, the electric utility industry established the Utilitree Carbon Company, whose purpose
was to fund forest carbon management programs as a way to offset CO2 emissions. From its involvement
in the Rio Bravo project, Utilitree has been able to show that if properly implemented, carbon
sequestration and forest management practices “are technically proven and can offset a large amount of
C02.”'* As a consortium of electric utilities, Utilitree has a stake in proving the effectiveness of forest
carbon sequestration projects because it wants carbon offsets to be included as “a major component of any
domestic and international strategy to respond to greenhouse gas emissions.”"® This support of market-
based mechanisms was echoed by a