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Reduced Emissions from Deforestation and Degradation 
(REDD) 

Annotated Bibliography1  

 

Overview of REDD Issues 

Alvarado, L.X.R. and S. Wertz-Kanounnikoff (2007). Why are we seeing “REDD”? An analysis of the 
international debate on reducing emissions from deforestation and degradation in developing 
countries.  Paris: IDDRI.  32 pp. 

http://www.iddri.org/Publications/Collections/Analyses/An_0702_Rubio&Wertz_REDD.pdf 

Examines the current debate on REDD based on the main country proposals.  Discusses main 
remaining controversies within the debate: the REDD financing mechanism (mandatory markets 
versus voluntary funds) and the institutional framework for REDD (inside or outside the post-2012 
Kyoto regime).  

Kanninen M, Murdiyarso D, Seymour S, Angelsen A, Wunder S, German L. 2007. Do trees grow on 
money? The implications of deforestation research for policies to promote REDD, Bogor: Center for 
International Forestry Research (CIFOR).   

http:// www.cifor.cgiar.org/publications/pdf_files/cop/REDD_paper071207.pdf 

Paper has two objectives: (1) it analyzes the past research on deforestation and summarizes the 
findings, in terms of its relevance to the development of future REDD regimes. (2) It highlights 
areas where future research and methodological development are needed to support national and 
international processes on avoided deforestation and degradation.  Concludes that while REDD 
presents new opportunities to address long-standing threats to forests, success will require 
grappling with a number of profound market failures and governance failures.  

Karousakis K, Corfee-Morlot J. 2007. Financing Mechanisms to Reduce Emissions from Deforestation: 
Issues in Design and Implementation. COM/ENV/EPOC/IEA/SLT(2007)7.  Paris: Organisation for 
Economic Co-operation and Development. 

http://www.oecd.org/dataoecd/15/10/39725582.pdf 

Policy brief identifying key features and performance issues related to design and implementation 
of a fund- or market-based mechanism to RED(D). States that four key features relevant to an 

                                                 
1 Compiled by Laura Bozzi, Lucy Heffern, Ambar Liano, and Leo Peskett.  The article summaries are primarily 
excerpts from the paper abstracts. This is considered to be a work in progress.  Suggestions of additions or 
changes are kindly appreciated via email to Stibniati Atmadja(CIFOR)  at s.atmadja@cgiar.org 
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environmentally-effective and economically-efficient financing mechanism are: (1) Establishing 
clear goals and objectives; (2) Ensuring sufficient and long-term sources of funding; (3) Developing 
eligibility and prioritisation criteria; (4) Ensuring accurate and consistent monitoring and 
performance evaluation.   

Karsenty, A. and Pirard, R. 2007.  Climate Change Mitigation: Should "Avoided Deforestation" Be 
Rewarded?  Natures Sciences Sociétés no. 74. 

Drawing lessons on analysis of the methodological problems for implementation of avoided 
deforestation, recommends not promoting any mechanism based on financial rewards for an 
assumed voluntary reduction of national tropical deforestation rates. Two justifications: not only 
would the mechanism probably generate fake reductions ("hot air"), but undesirable side effects 
would also appear. Recommends instead that industrialized countries better use already existing 
multi- and bilateral instruments, which focus on the correction of governance deficiencies in 
countries home to tropical forests.  

Karsenty A. 2008. The architecture of REDD scheme after Bali: facing critical choices, International 
Forestry Review 10(3):443-457. 

It is hotly debated today whether the reduction of tropical deforestation should be supported by a 
mechanism within the Convention for Climate Change. This mechanism, known as "avoided 
deforestation", would benefit developing countries that voluntarily reduce their deforestation rates, 
thereby generating at least two positive impacts : (i) an increase in the financial resources available 
to curb tropical deforestation, with expected positive side effects on biodiversity conservation, the 
environmental services provided by these forests, and sustainable development as a whole, and (ii) 
a greater effectiveness of the global fight against climate change, because tropical deforestation 
contributes extensively to world carbon emissions. 

Several proposals were designed for such a mechanism, yet their implementation poses significant 
methodological problems: first, sophisticated tools available to measure the reduction of emissions 
might be ineffective when combined with baselines on a national level; secondly, baselines 
calculated ex ante lack accuracy because of insufficient knowledge concerning the direct and 
underlying causes of deforestation; thirdly, baselines calculated ex post lack legitimacy because they 
only refer to past trends; and fourthly, it is challenging to relate a reduction in deforestation rates to 
public policy options in the host country. 

Drawing lessons from our analysis of the methodological problems for the implementation of the 
mechanism, we recommend not promoting any mechanism based on financial rewards for an 
assumed voluntary reduction of national tropical deforestation rates. Two reasons justify our 
perspective: not only would the mechanism probably generate fake reductions ("hot air"), but 
undesirable side effects – detailed in this paper – would also appear. Instead, we encourage 
industrialized countries to better use already existing multi- and bilateral instruments, which focus 
on the correction of governance deficiencies in countries home to tropical forests. It is also 
necessary to focus on the suppression of "perverse incentives" from public policies in tropical 
countries. 
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REDD Proposals Submitted to the UNFCCC 

Ministry of Agriculture and Forestry, New Zealand. 2008. Review and Assessment of Options for 
Reducing Emissions from Deforestation in Developing Countries.  Prepared by M-co Consulting.   

http://www.maf.govt.nz/climatechange/forestry/initiatives/redd/210508-report.pdf 

Proposes a “preferred approach” as a starting point for moving forward with a viable REDD regime. 
It is argued that concerns with the quality of REDD reductions can be addressed effectively through 
discounting the value of REDD contributions (crediting) relative to more certain mitigation efforts.  
The preferred approach consists of a REDD market mechanism, with reference levels established 
for each participating country, supported by capacity building. In addition, projects funded outside 
the market mechanism would be available as an option for countries unable or unwilling to 
participate in the international REDD market at the outset. 

Combes Motel, P., R. Pirard, J.L. Combes.  2008.  A methodology to estimate impacts of domestic 
policies on deforestation: Compensated Successful Efforts for “avoided deforestation” (REDD).  
Ecological Economics, 2008. 

Critiques current REDD accounting proposals as being unreliable and so threatening the 
environmental integrity of the scheme and its equity outcomes.  Proposes instead that a REDD 
mechanism would gain from linking distribution of carbon finance to real efforts (opposed to 
“results”) that developing countries implement for slowing deforestation rates. This would provide 
strong incentives to design and enforce suitable policies and measures.  Presents a methodology, 
“Compensated Successful Efforts,” based on the rationale that overall deforestation is partly due to 
structural factors, and to domestic policies and measures. This typology differs from others 
presented in the literature such as proximate/underlying causes, or economic/institutional factors. 
Using an econometric model, the  approach estimates efforts that are (i) independent of structural 
factors (economic development, population, initial forest area, agricultural export prices), (ii) 
estimated ex post at the end of the crediting period, and (iii) relative to other countries.  

Mountinho, P., Schwartzman, S. (Eds.).  2005.  Tropical Deforestation and Climate Change. Belem, 
Brazil: IPAM, and Washington, DC: Environmental Defense.  

Edited book with chapters on: (1) Tropical deforestation, fires and emissions: measurement and 
monitoring; (2) How to reduce deforestation emissions for carbon credit: Compensated Reduction; 
(3) Policy and legal frameworks for reducing deforestation emissions. 

Myers, E.C.  2007.  Policies to Reduce Emissions from Deforestation and Degradation (REDD) in 
Tropical Forests: An Examination of the Issues Facing the Incorporation of REDD into Market-Based 
Climate Policies.  RFF DP 07-50.  Resources for the Future: Washington, D.C. 

http://launch.rff.org/RFF/Documents/RFF-DP-08-20.pdf 

Policy brief on REDD covering: the appropriate scope for REDD policies, monitoring capabilities, 
methods to establish baselines, minimizing and managing leakage, balancing stakeholder interests, 

http://www.maf.govt.nz/climatechange/forestry/initiatives/redd/210508-report.pdf
http://launch.rff.org/RFF/Documents/RFF-DP-08-20.pdf
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managing permanence and liability, the potential impact of REDD credits on the carbon market, and 
what issues face developing countries that would host REDD activities. 

UNFCCC.  2008.  The REDD Framework: Framework to support coherent and complementary actions 
on reducing emissions from deforestation and forest degradation.  Background paper by the UNFCCC 
Secretariat CPF, Rome, 17-April-2008.   

Background paper on REDD prepared by the UNFCCC secretariat.  Poses questions that remain for 
donors and developing countries: (1) How can the available resources be invested in the most 
efficient and successful way in order to effectively reduce emissions from deforestation in 
developing countries?  (2) How to ensure that activities are undertaken in a manner consistent with 
sustainable forest management practices, taking into account relevant provisions of the UNFCCC, 
the UNFF, the CBD and the UNCCD?  (3) How to avoid the creation of parallel efforts or initiatives 
that can be counter-productive?  

Methodological Issues 

Scope 

Benndorf, R., Federici, S., Forner, C., Pena, N., Rametsteiner, E., Sanz, M.-J., Somogyi, Z., 2007. 
Including land use, land-use change and forestry in future climate change agreements: thinking 
outside the box. Environmental Science and Policy 10 (4), 283–294. 

This paper presents a framework that encompasses a full range of options for including land use, 
land-use change, and forestry (LULUCF) within future agreements under the United Nations 
Convention on Climate Change (UNFCCC). The intent is to provide options that can address the 
broad range of greenhouse gas (GHG) emissions and removals as well as to bring the broadest 
possible range of nations into undertaking mitigation efforts. We suggest that the approach taken 
for the Kyoto Protocol's first commitment period is only one within a much larger universe of 
possible approaches. This larger universe includes partially or completely “de-linking” LULUCF 
commitments from those in other sectors, and allowing commitments specified in terms other than 
tonnes of greenhouse gases. Such approaches may provide clarity and transparency concerning the 
role of the various sectors in the agreements and encourage participation in agreements by a more 
inclusive, diverse set of countries, resulting in a more effective use of LULUCF in addressing climate 
change. 

Cowie, A.L., Kirschbaum, M.U.F. & Ward, M. 2007.  Options for including all lands in a future 
greenhouse gas accounting framework.  Environmental Science and Policy. 10: 306-321 

Considers ways to include in the greenhouse gas emissions framework all lands and associated 
processes within a country's jurisdiction, rather than restrict accounting to specific nominated land 
categories or activities. The paper considers four alternative accounting options that include all 
land areas: Gross-Net Accounting, Net-Net Accounting, Net Accounting with Negotiated Baselines 
and the Average Carbon Stocks approach. 
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da Fonseca, G., C.M. Rodriguez, G. Midgley, J. Busch, L. Hannah, R.A. Mittermeier.  2007.  No Forest 
Left Behind.  PLoS Biology 5(8): 216. 

Concludes that the state of REDD discussions suggests that a key group of countries are at risk of 
being omitted from a new framework—those with high forest cover and low rates of deforestation 
(HFLD).  Supports other proposals to adopt a reference emission rate indexed to the global 
deforestation rate for countries with little or no historic deforestation, to effectively award HFLD 
countries with “preventive credits” that these countries would stand to forfeit if they were to 
increase their deforestation rate.  Proposes that preventive credits would provide a significant 
entry barrier to new forest exploitation or policies that promote or allow deforestation.  

Murdiyarso, D. and Skutsch, M., eds.  2006.  Community forest management as a carbon mitigation 
option: Case Studies. Bogor, Indonesia: Center for International Forestry Research (CIFOR). 

http://www.communitycarbonforestry.org/Case%20study%20bookWeb.pdf 

A collection of case studies exploring opportunities to promote the participation of local 
communities in carbon mitigation, in various countries with a range of socio-economic settings and 
institutional challenges. Two categories are covered: (1) cases of communities that are already 
involved in community-based forest management in a variety of settings and have been trained to 
make assessment of the changes in carbon stock in these forests over time; and (2) small-scale AR 
CDM projects.  

Schlamadinger, B. et al. 2007 Options for including land use in a climate agreement post-2012: 
improving the Kyoto Protocol approach.  Environmental Science & Policy 10(4): 295-305. 

Discusses the weaknesses of the current system of land use, land-use change and forestry (LULUCF) 
accounting in the Kyoto Protocol's first commitment period, and proposes a mechanism based on 
that existing structure, but with modifications to address the weaknesses 

Skutsch, M. 2008.  In REDD, the second D is for Degradation.  A policy note from the Kyoto: Think 
Global, Act Local project.  

http://www.communitycarbonforestry.org/In_REDD_the_2nd_D_is_for_Degradation_V2_s.pdf 

Written to contribute to the on-going discussions on technical issues related to REDD.  It focuses on 
the question of reducing forest degradation and how this concept can be operationalised in a 
practical manner so that carbon saved by measures that combat degradation may be recognized 
and credited. 

The Terrestrial Carbon Group.  In press.  How to Include Terrestrial Carbon in Developing Countries in 
the Overall Climate Change Solution. 

http://www.terrestrialcarbon.org/Terrestrial%20Carbon%20Group%20080718.pdf  

http://www.communitycarbonforestry.org/Case%20study%20bookWeb.pdf
http://www.communitycarbonforestry.org/In_REDD_the_2nd_D_is_for_Degradation_V2_s.pdf
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Proposes a system to credibly include terrestrial carbon in developing nations in the international 
response to climate change using carbon markets.  Nations would determine (within their own 
political processes) national and sub-national implementation systems targeted to their specific 
circumstances.  The system has two purposes: (i) to allow the international trading (whether 
bilateral, multilateral, or global) of carbon credits based on the maintenance and creation of 
terrestrial carbon, and (ii) to guarantee that action under the system contributes to long-term 
climate change mitigation.  The system is based on a business as usual scenario under which most 
unprotected land will be converted to intensive agricultural and plantation use, or to human 
settlements and infrastructure, and most terrestrial carbon on that land will be emitted. The system 
provides incentives to change that outcome, recognizing that land management decisions are made 
within nations. The system does not restrict economic use of land, but instead opens up one new 
economic development option – generating and selling terrestrial carbon credits. 

Trines, E. et al. 2006.  Integrating agriculture, forestry and other land use in future climate regimes: 
methodological issues and policy options.  Bilthoven: Netherlands Environmental Assessment Agency.   

http://www.fiacc.net/data/AFOLU.pdf 

Calls for the Agriculture, Forestry and Other Land Use (AFOLU) sector to be included in future 
climate regimes by introducing five policy options that could be employed by non-Annex I 
countries. 

Reference Levels 

Brown, S., Hall, M., Andrasko, K., Ruiz, F., Marzoli, W., Guerrero, G., Masera, O., Dushku, A., DeJong, 
B., Cornell, J. 2006.  Baselines for land-use change in the tropics: application to avoided deforestation 
projects.  Formal Report 2006-10-10 LBNL-61456.  Lawrence Berkeley National Laboratory.   

http://ies.lbl.gov/node/311 

A baseline for forest conservation has two main components: the projected land-use change and the 
corresponding carbon stocks in the applicable pools such as vegetation, detritus, products and soil, 
with land-use change being the most difficult to address analytically. The paper develops and 
compares three models, ranging from relatively simple extrapolations of past trends in land use 
based on simple drivers such as population growth to more complex extrapolations of past trends 
using spatially explicit models of land-use change driven by biophysical and socioeconomic factors. 
The three models of the latter category used in the analysis at regional scale are The Forest Area 
Change (FAC) model, the Land Use and Carbon Sequestration (LUCS) model, and the Geographical 
Modeling (GEOMOD) model. The models were used to project deforestation in six tropical regions 
that featured different ecological and socioeconomic conditions, population dynamics, and uses of 
the land: (1) northern Belize; (2) Santa Cruz State, Bolivia; (3) ParanÃ State in Brazil; (4) Campeche, 
Mexico; (5) Chiapas, Mexico; and (6) MichoacÃn, Mexico. A comparison of all model outputs across 
all six regions shows that each model produced quite different deforestation baseline. In general, 
the simplest FAC model, applied at the national administrative-unit scale, projected the highest 
amount of forest loss (four out of six) and the LUCS model the least amount of loss (four out of five). 
Based on simulations of GEOMOD, found that readily observable physical and biological factors as 
well as distance to areas of past disturbance were each about twice as important as either 

http://www.fiacc.net/data/AFOLU.pdf
http://ies.lbl.gov/node/311
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sociological/demographic or economic/infrastructure factors (less observable) in explaining 
empirical land-use patterns. Proposes from the lessons learned, a methodology comprised of three 
main steps and six tasks can be used to begin developing credible baselines. Also proposes that the 
baselines be projected over a 10-year period because, although projections beyond 10 years are 
feasible, they are likely to be unrealistic for policy purposes.  

Mollicone, D. et al. , Achard, F., Federici, S. Eva, H.D., Grassi, G., Belward, A., Raes, F., Seufert, G.,  
Stibig, H.-J., Matteucci, G. and Schulze, E.-D. 2007. An incentive mechanism for reducing emissions 
from conversion of intact and non-intact forests. Climatic Change, 83: 477–493. 

Presents a new REDD accounting mechanism, which distinguishes between ‘intact’ and ‘non intact’ 
to allow for accounting of forest degradation.  The proposed accounting system would use forest 
area conversion rates as input data.  Also includes a ‘global’ baseline rate, which would be used to 
discriminate between two country categories (high and low rates). 

Olander, L.P. et al.  2008. Reference scenarios for deforestation and forest degradation in support of 
REDD: a review of data and methods.  Environmental Research Letters 3(2). 

 http://www.iop.org/EJ/abstract/1748-9326/3/2/025011. 

Reviews existing data and methods that could be used to measure historical deforestation and 
forest degradation reference scenarios including FAO (Food and Agricultural Organization of the 
United Nations) national statistics and various remote sensing sources.  Conclusions include that 
the freely available and corrected global Landsat imagery for 1990, 2000 and soon to come for 
2005 may be the best primary data source for most developing countries with other coarser 
resolution high frequency or radar data as a valuable complement for addressing problems with 
cloud cover and for distinguishing larger scale degradation. 

 

Methodological approaches to monitoring and accounting 

BioCarbon Fund.  2008.  DRAFT Methodology for Estimating Reductions of GHG Emissions from Mosaic 
Deforestation.  RED-NM-001 / Version 01.  Washington, D.C.: The World Bank. 

Outlines a methodology, based on the project activity “Ankeniheny - Zahamena Biological Corridor” 
in Madagascar, to estimate and monitor greenhouse gas (GHG) emissions of project activities that 
reduce mosaic deforestation. Carbon stock enhancement of degraded and secondary forests that 
would be deforested in the absence of the RED project activity is also included in this methodology.  
The methodology is summarized as follows.  It defines three analytical domains from which 
information on historical deforestation is extracted and projected into the future: a broader 
reference region, the project area and a leakage belt surrounding or adjacent to the project area. 
Data from the reference region are used to demonstrate that deforestation will happen in the 
project area and to estimate the baseline deforestation rate for the project area. Data from the 
leakage belt are used to set a reference against which to assess any potential future displacement of 
baseline activities.  The baseline projections of all three domains are revisited after each crediting 
period and adjusted, as necessary, based on land-use and land-cover changes observed during the 

http://www.iop.org/EJ/abstract/1748-9326/3/2/025011
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past period and monitored changes at the level of agents, drivers and underlying causes of 
deforestation. 

 

Defries R., Archard F., Brown S., Herold M., Murdiyarso D., Schlamadinger B. and C. De Souza.  2007. 
Earth observations for estimating greenhouse gas emissions from deforestation in developing 
countries.  Environmental Science and Policy 10: 385-394. 

Reviews technical capabilities for monitoring deforestation and estimating emissions.  Concludes 
that: remotely sensed data supported by ground observations are key to effective monitoring; 
capacity in developing countries for deforestation monitoring is well-advanced in a few countries 
and is a feasible goal inmost others; data sources exist to determine base periods in the 1990s as 
historical reference points; data on carbon stocks, which are needed to estimate emissions, cannot 
currently be observed directly over large areas with remote sensing; and key constraints for 
implementing programs to monitor greenhouse gas emissions from deforestation are international 
commitment of resources to increase capacity, coordination of observations to ensure pan-tropical 
coverage, access to free or low-cost data, and standard and consensual protocols for data 
interpretation and analysis. 

Gibbs, H.K., S. Brown, J. O. Niles. J.A. Foley. 2007. Monitoring and measuring tropical forest carbon 
stocks: Making REDD a reality. Environmental Research Letters 2(4): 045023. 

http://www.iop.org/EJ/article/1748-9326/2/4/045023/erl7_4_045023.html 

Addresses on of the key scientific challenges needing to be addressed to prevent any policy 
roadblocks for REDD: quantifying nations’ carbon emissions from deforestation and forest 
degradation, which requires information on forest clearing and carbon storage. The paper reviews 
a range of methods available to estimate national-level forest carbon stocks in developing 
countries. While there are no practical methods to directly measure all forest carbon stocks across a 
country, both ground-based and remote-sensing measurements of forest attributes can be 
converted into estimates of national carbon stocks using allometric relationships. Synthesizes, 
maps and updates prominent forest biomass carbon databases to create the first complete set of 
national-level forest carbon stock estimates. These forest carbon estimates expand on the default 
values recommended by the Intergovernmental Panel on Climate Change’s National Greenhouse 
Gas Inventory Guidelines and provide a range of globally consistent estimates. 

GOFC-GOLD.  2007.  Reducing greenhouse gas emissions from deforestation and degradation in 
developing countries: a sourcebook of methods and procedures for monitoring, measuring and 
reporting. GOFC-GOLD Project Office, hosted by Natural Resources Canada, Alberta, Canada.   

http://www.gofc-gold.uni-jena.de/redd/. 

The sourcebook provides a consensus perspective from the community of earth observation and 
carbon monitoring experts on methodological issues relating to quantifying the green house gas 
(GHG) impacts of implementing activities to reduce emissions from deforestation and degradation 
in developing countries (REDD). Based on the current status of negotiations and UNFCCC approved 
methodologies, it aims to provide additional explanation, clarification, and methodologies to 
support REDD early actions and readiness mechanisms for building national REDD monitoring 

http://www.iop.org/EJ/article/1748-9326/2/4/045023/erl7_4_045023.html
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systems. The sourcebook provides guidance on how to correctly use satellite remote sensing data 
to monitor changes in forest cover, and provides clarification on applying the IPCC Guidelines for 
reporting changes in forest carbon stocks at the national level.  

Minang, P., Bressers, H. Th.A., Skutsch, M.M. and McCall, M.K. 2007. National forest policy as a 
platform for biosphere carbon management: the case of community forestry in Cameroon. 
Environmental Science and Policy 10:204-218. 

Examines the compatibility between forestry and related policy provisions in Cameroon and the 
Clean Development Mechanism (CDM) provisions for Land Use, Land Use Change and Forestry 
(LULUCF). Finds that choosing a single crown cover value (from between 10 and 30%) presented a 
serious dilemma for Cameroon given its diverse vegetation cover. Adopting any single value within 
this range is unlikely to optimize national carbon management potential. Concludes that the current 
forest institutional and regulatory policy framework in Cameroon is inadequate for promoting 
carbon forestry under current CDM rules, and that national policy in Cameroon would need to 
recognise the need for and adopt a pro-active approach for biosphere carbon management, 
engaging in institutional development, integrated planning, project development support and 
providing adequate regulatory frameworks to enhance sustainable development through CDM 
projects. 

Ramankutty N, Gibbs H K, Achard F, DeFries R, Foley J A and Houghton R A.  2007. Challenges to 
estimating carbon emissions from tropical deforestation. Global Change Biology 13(1):51–66. 

An accurate estimate of carbon fluxes associated with tropical deforestation from the last two 
decades is needed to balance the global carbon budget. The paper reviews the different estimates 
and datasets, and the various challenges associated with comparing them and with accurately 
estimating carbon emissions from deforestation. Demonstrates the importance of considering land-
cover dynamics following deforestation, including the fluxes from reclearing of secondary 
vegetation, the decay of product and slash pools, and the fluxes from regrowing forest.   

Skutsch, M., Bird, M., Trines, E., Dutschke, M., Frumhoff, P., de Jong, B.H.J., van Laake, P., Masera, O., 
Murdiyarso, D. 2007. Clearing the way for reducing emissions from tropical deforestation.  
Environmental Science & Policy 10: 322-334. 

Reviews two approaches for this, compensated reductions (CR) as proposed by Santilli et al. and the 
Joint Research Centre proposal that combine voluntary commitments by non-Annex I countries to 
reduce emissions from deforestation with carbon market financing. Considers the strengths and 
limitations of each proposal and build upon them to address several implementation challenges and 
options for improvement. Concludes that given the urgency of avoiding dangerous climate change, 
the timely development of technically sound, politically acceptable, cost-effective and practicable 
measures to reduce emissions from deforestation and forest degradation is essential, and that while 
the two approaches take us a step closer to this goal, they need to be refined rapidly to enable this 
goal to be realised. 
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Financial Issues 

Market Effects  

Anger N, Sathaye J. 2008. Reducing Deforestation and Trading Emissions: Economic Implications for 
the Post-Kyoto Carbon Market. Zentrum fuer Europaeische Wirtschaftsforschung (ZEW) - Centre for 
European Economic Research, Mannheim, Germany. 

Quantitatively assesses the economic implications of REDD 2020 by linking a numerical equilibrium 
model of the global carbon market with a dynamic partial equilibrium model of the forestry sector.  
Finds that fully integrating REDD into the global carbon market would considerably decreases the 
costs of post-Kyoto climate policy – even when accounting for conventional abatement options of 
developing countries under the CDM. Finds both forestry transaction costs and deforestation 
baselines to play an important role for the post-Kyoto carbon market.   

 

Cabezas, P.P. and N. Keohane.  2008.  Reducing Emissions from Deforestation and Degradation 
(REDD): Implications for the Carbon Market.  White paper.  Environmental Defense Fund: New York.   

Explores market implications of REDD under various policy scenarios using a simple spreadsheet-
based tool.  Main findings: (1) Allowing the use of REDD credits for compliance lowers the projected 
price of GHG allowances by roughly 13%. (2) The concerns about forest carbon credits driving the 
price into the single digits appear unfounded. Even if no regulatory limit were placed on the use of 
developing world forest carbon credits and forest carbon credits became available within the next 
five years, the model projects that the market price of GHG allowances would be $16/tonne in the 
year 2012 and $40/tonne by 2030. (3) A crucial factor that sustains prices at a moderate level is the 
ability to bank allowances for the future, lowering costs over the course of decades, rather than 
being used all at once. 

Sohngen, B. and Sedjo, R. 2006. Carbon sequestration in global forests under different carbon price 
regimes. The Energy Journal 18: 109. 

Examines the potential role of carbon sequestration in forests under a range of exogenously chosen 
carbon price paths. The price paths were chosen to simulate several different climate change 
policies. The results indicate that global sequestration could range from 48-147 Pg C by 2105 for 
carbon prices ranging from $100 to more than $800 per t C by the end of the century. The timing of 
sequestration is found to be sensitive to the assumed carbon price path. 

Tavoni, M., Sohngen, B. and Bossetti, V. 2007. Forestry and the carbon market response to stabilize 
climate. Climate Change Modelling and Policy Research Program at the Fondazione Eni Enrico Mattei, 
Italy.  

Investigates the potential contribution of forestry management in meeting a CO2 stabilization 
policy of 550 ppmv by 2100 by coupling two global models: an energy/ economy-climate model 
and a detailed forestry model.  Results show that forestry is a determinant abatement option and 
could lead to significantly lower policy costs: linking in forestry to the carbon market has the 
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potential to delay the policy burden, and is expected to reduce the price of carbon of 40% by 2050.  
The inclusion of this mitigation option is demonstrated to crowd out some of the traditional 
abatement in the energy sector and to lessen induced technological change in clean technologies. 

 

Cost of REDD 

Bellasen, V. and Gitz, V. In press. Reducing emissions from deforestation and degradation in 
Cameroon – Assessing costs and benefits.  Ecological Economics. 

Applies Compensated Reduction proposal to Cameroon by assessing the differential revenues that a 
farmer could get from 1 ha of land out of two alternative land-uses: shifting cultivation, the 
traditional land-use pattern in southern Cameroon, or REDD carbon credits.  Finds a break-even 
price of $2.85/t of carbon dioxide equivalent would level shifting cultivation with “Compensated 
Reduction”.  

Grieg-Gran, M. 2006. The Cost of Avoiding Deforestation: Report prepared for the Stern Review of the 
Economics of Climate Change. International Institute for Environment and Development, London, UK. 

http://www.occ.gov.uk/activities/eliasch/IIED_opportunity_costs_modelling.pdf 

Estimates the avoided costs of deforestation for eight countries with large areas of tropical forest: 
Bolivia, Brazil, Cameroon, DRC, Indonesia, Malaysia and PNG.  The total costs of avoided 
deforestation in the form of the net present value of returns from land uses that are prevented as a 
result of controlling deforestation for the eight countries concerned are approximately US$ 3 billion 
per year if no account is taken of the foregone returns to selective logging before forest clearing 
takes place. Costs in a more realistic scenario which takes account of legal, practical and market 
restrictions on logging are somewhat less at US$5 billion per year.  These estimates are heavily 
dependent on the assumptions made about returns to different types of agricultural activity and the 
patterns of land use in deforested areas. The estimates are also highly dependent on the 
assumptions of 100% additionality and zero leakage. 

Laporte, N. et al.  2007.  Reducing CO2 Emissions from Deforestation and Degradation in the 
Democratic Republic of Congo: A First Look.  Falmouth, MA: The Woods Hole Research Center.   

www.whrc.org/BaliReports/ 

A nationwide assessment of forest carbon stocks and farm family density provides the basis for 
preliminary estimates of the costs of cutting deforestation by half in the DRC. When semi-
subsistence farmers clear a half-hectare of forest each year to grow the crops that sustain their 
families, the costs of slowing deforestation must provide for alternative incomes. However, 
investments in the management of the timber concession program could provide an important 
economic incentive to maintain forests standing while generating important revenues.  

 

http://www.occ.gov.uk/activities/eliasch/IIED_opportunity_costs_modelling.pdf
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Nepstad, D., B. et al. 2007. The Costs and Benefits of Reducing Carbon Emissions from Deforestation 
and Forest Degradation in the Brazilian Amazon.  Falmouth, MA: The Woods Hole Research Center.   

www.whrc.org/BaliReports/ 

Presents a conceptual framework for estimating the costs to tropical nations of implementing REDD 
programs and applies this framework to the Brazilian Amazon region.  Estimates the opportunity 
costs of forest conservation and, separately, calculate the annual and 30-year costs of reducing 
carbon emissions from deforestation and forest degradation in the Brazilian Amazon to close to 
zero over a ten year period. Makes an initial assessment of the benefits of these reductions to 
Brazilian society and elements of the institutional arrangements that will be necessary to manage 
this new market. 

 

Financial Sources  

Porter, G., N. Bird, N. Kaur and L. Peskett. 2008. New Finance for Climate Change and the 
Environment.  WWF or the Heinrich Böll Foundation.   

http://assets.panda.org/downloads/ifa_report.pdf 

Addresses the recent introduction of significant, new global environmental funds to address climate 
change, and their relationship to the existing funds administered by the Global Environment 
Facility (GEF) on behalf of the United Nations Framework Convention on Climate Change (UNFCCC).  
The paper investigates questions related to how these new funds represent a major challenge to the 
existing system, and how the future architecture of global environmental finance – especially what 
role and functions the GEF should play in that structure – may change. One key concern revolves 
around the question of how funding to address climate change will be spent – and, more important, 
who will make those decisions. This paper describes recent developments and trends in global 
environmental finance. Its aim is to map out the new environmental funds in terms of their 
objectives, funding and institutional arrangements; identify factors that seem to be shaping the 
development of these funds; provide an initial analysis of the potential for duplication, 
complementarity or synergy between or among new funds and between new funds and existing 
funds; and  critically examine the dynamics between the GEF and the Multilateral Development 
Banks (MDBs) and their changing roles as the central institutions in financing measures for global 
environmental benefit, particularly with regard to climate.  The paper focuses on new funds 
developed within the public sector (and largely with public money) rather than private sector 
initiatives. These include multilateral funds administered through the MDBs and United Nations 
(UN) organizations, the UN climate convention, the GEF and bilateral funds from donor 
governments. 

Shamsuddoha, M. and R.K. Chowdhury. (2008). Architecture of the World Bank Climate Investment 
Funds: again a top down approach.  EquityBd, Equity & Justice Working Group. 

Brief critiques climate change funding approaches, including those associated with REDD, with 
particular concern about the World Bank’s Climate Investment Funds.  Argues that the 
establishment of Bank’s climate investment funds may lead to a parallel structure for the 

http://assets.panda.org/downloads/ifa_report.pdf
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mobilization and disbursement of climate-related financing and will bypass existing multilateral 
negotiations of establishing adaptation fund under the auspicious of the UNFCCC. Also warns that 
these funding sources are going to divert other foreign development assistance funding, so that the 
funding does not meet the criteria of additionality.   

 

Institutional Issues 

Forner, C., Blaser, J., Jotzo, F. and Robledo, C. (2006). Keeping the forest for the climate’s sake: 
avoiding deforestation in developing countries under the UNFCCC. Climate Policy 6(3): 275-294. 

This article analyses the advantages and disadvantages of the available alternatives within and 
outside of the Kyoto Protocol for reducing emissions from deforestation in developing countries. 
Staying within the Kyoto framework means low institutional development costs, established but 
limited incentives for action, and low flexibility. Alternatives outside the Protocol provide higher 
institutional development costs, uncertainties with regard to the incentives, but greater flexibility. 
Argues that a separate protocol may be the most viable option, as it could offer the necessary 
flexibility and avoid some technical and political pitfalls that would be likely to beset new efforts 
under the Kyoto Protocol. The article also presents the concept of ‘committed forests’ as a means of 
defining geographically where the reduction of emissions from deforestation can take place. 

‘Co-benefit’ Concerns  

Ebeling J, Yasue M. 2008. Generating carbon finance through avoided deforestation and its potential 
to create climatic, conservation and human development benefits. Philosophical Transactions of the 
Royal Society B-Biological Sciences 363:1917-24. 

Finds that if RED credits were traded on international carbon markets, even moderate decreases in 
deforestation rates could generate billions of Euros annually for tropical forest conservation.  
Suggests that governance may become a formidable challenge for RED because some countries with 
the highest RED potentials score poorly on governance indices.  Also finds that co-benefits for 
biodiversity conservation and human development will probably require targeted additional 
support because the highest biodiversity threats and human development needs may exist in 
countries that have limited income potentials from RED.  

Grieg-Gran, M., I. Porras, and S. Wunder.  2005.  How can market mechanisms for forest 
environmental services help the poor? Preliminary lessons from Latin America. World Development 
33: 1511-1527. 

Proposes a conceptual framework for future research on the livelihood impacts of environmental 
service markets and reviews eight Latin American case studies on carbon sequestration and 
watershed protection market initiatives.  Finds positive local income effects in most cases, more 
land tenure security and socio-institutional strengthening in some cases, but some negative effects 
also. Recommends pro-poor policy measures such as reducing smallholders’ transaction costs, and 
removing inappropriate access restrictions.  
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May, P.H., E. Boyd, F. Veiga and M. Chang. 2004. Local sustainable development effects of forest 
carbon projects in Brazil and Bolivia A view from the field. London: International Institute for 
Environment and Development.   

www.rlc.fao.org/foro/psa/pdf/susta.pdf 

The research project aimed to explore the extent to which carbon sequestration projects may 
actually contribute to national sustainable development as suggested by global policy, and to 
suggest avenues for project design and implementation to proactively enhance local benefits.  More 
specifically, the study aims to assess the socio-economic and environmental impacts of three of the 
principal pilot carbon sequestration projects under way in Brazil (Plantar, Peugeot, and Bananal) 
and one (Noel Kempff) in Bolivia. 

Miles, L. and Kapos, V.  2008.  Reducing greenhouse gas emissions from deforestation and forest 
degradation: Global land-use implications. Science 320: 1454-1455. 

Review article that calls for the demonstration phase launched at Bali to begin the examination of 
potential outcomes of REDD on biodiversity and ecosystem services.  Notes that research will be 
needed toward: selection of priority areas for REDD that deliver multiple benefits, development of 
on-the-ground methods to best ensure these benefits, and minimization of displaced land-use 
change into nontarget countries and ecosystems, including through revised conservation 
investments. 

Peskett, L., Brown, D. and Luttrell, C. 2006.  ‘Can payments for avoided deforestation to tackle climate 
change also benefit the poor?’ Forestry Briefing 12, London: Overseas Development Institute. 

Notes that avoided deforestation might also offer additional benefits, such as protecting 
biodiversity, preventing soil erosion and protecting the livelihoods of forest dependent populations. 
The paper discusses the details of how such incentive schemes may be established and considers 
some of the issues from the perspective of host countries and the forest dependent poor. 

Pfaff, A., Kerr, S., Lipper, L., Cavatassi, R., Davis, B., Hendy, J. and Sanchez-Azofeifa, G.A. (2007) 'Will 
buying tropical forest carbon benefit the poor? Evidence from Costa Rica', Land Use Policy, 28(3): 600-
610. 

Reviews claims linking both payments for carbon and poverty to deforestation, examining them 
empirically for Costa Rica during the late 20th century using an econometric approach that 
addresses the irreversibilities in deforestation. Finds significant effects of the relative returns to 
forest on deforestation rates. Thus, carbon payments would induce conservation and also carbon 
sequestration, and if land users were poor could conserve forest while addressing rural poverty. 
Finds that poorer areas may have a higher supply response to payments, but even without this 
effect poor areas might be included and benefit more due to higher (per capita) forest area, though 
they might be included less due to transactions costs. Unless the Clean Development Mechanism of 
the Kyoto Protocol is modified in its implementation to allow credits from avoided deforestation, 
such benefits are likely to be limited. 

 

http://www.rlc.fao.org/foro/psa/pdf/susta.pdf


 15 

Negotiations Process 

Clémençon, R. (2008).  The Bali Road Map: A First Step on the Difficult Journey to a Post-Kyoto 
Protocol Agreement. The Journal of Environment & Development 17(1): 70-94. 

 http://jed.sagepub.com/cgi/content/abstract/17/1/70. 

The article takes stock of the current status of climate negotiations and discusses key issues likely 
to shape future talks.  It focuses on the Bali roadmap for negotiating a new climate agreement by 
the end of 2009, which was negotiated at the Conference of Parties to the United Nations 
Framework Convention on Climate Change (UNFCCC) and the Parties to the Kyoto Protocol meeting 
in Bali in December 2007.  The paper also discusses: The Bali meeting also managed to achieve 
progress on a number of important issues relating to the Adaptation Fund, avoidance of 
deforestation through REDD, technology transfer, and CDM.  Conference side events show-cased 
emerging business opportunities in global carbon markets and provided a forum for countries to 
share experiences with national policies that have been put in place to meet Kyoto Protocol targets. 
Bali no doubt advanced international climate negotiations one step further, but it also highlighted 
the great challenges facing negotiators in the coming 20 months. 

S. Wertz Wertz-Kanounnikoff. 2007. Reducing emissions from deforestation and degradation in 
developing countries (REDD): Insights from the UNFCCC COP-13 in Bali.  Iddri – Idées pour le débat N° 
12/2007. 

Provides a summary of the REDD-related debate and outcomes at COP-13.  The paper describes 
“Forest Day,” organized by CIFOR, and its discussions of governance, sustainable forest 
management (SFM), sustainable livelihoods and the role of indigenous communities, among other 
REDD-related topics.  Next it notes the increase of REDD advocates among NGO’s and civil society 
organizations; and the presence of the private sector at Bali and how that sector viewed REDD as 
holding business potential.  The brief concludes with an explanation of the Bali Roadmap and with a 
consideration of the outlook for REDD negotiations. 

 

Lessons Learned 

Dutschke, M., Schlamadinger, B., Wong, J. and Rumberg, M.  2004.  Value and Risks of Expiring Carbon 
Credits from CDM Afforestation and Reforestation.  HWWA Discussion Paper No. 290 

Considers the emissions offsets allowed under the Clean Development Mechanism (CDM), valid for 
afforestation and reforestation activities. In order to account for the non-permanent nature of 
carbon storage in forests, these credits expire after a predefined periods, after which the buyer 
needs to replace them. Assesses their market value in relation to permanent credits, identifies their 
specific risks and proposes how to mitigate and manage them. It analyzes strengths and 
weaknesses of expiring credits for sellers and buyers. Taking the example of the EU emissions 
trading system, discusses how expiring credits could reach fungibility with permanent emission 
allowances on domestic markets. 

http://jed.sagepub.com/cgi/content/abstract/17/1/70


 16 

Höhne, N., Wartman, S., Herold, A. and Freibauer, A. (2007). ‘The rules for land use, land use change 
and forestry under the Kyoto Protocol – lessons learned for the future climate negotiations. 
Environmental Science and Policy 10: 353-369. 

This paper provides an overview of the rules for accounting emissions of land use, land use change 
and forestry (LULUCF) for the first commitment period of the Kyoto Protocol. Conclude that first an 
agreement on the objectives of including LULUCF in the future climate regime should be developed, 
e.g. to contribute significantly to the ultimate objective of the convention. Further, a solid set of data 
should be developed that can assess the magnitude of possible options. The rules should be 
scientifically sound, complete, balanced, simple and inclusive to include all carbon pools. 

Nussbaum, R. Saunders, J., Ebeling, J.  2007.  Reduced Emissions from Deforestation and Forest 
Degradation (REDD): lessons from a forest governance perspective.  Chatham House. 

Outlines experiences from existing efforts aimed at improving forest governance which should be 
considered at both the design and implementation stage of REDD projects. Lessons learnt from 
these processes indicate that a number of critical challenges will need to be addressed in order to 
maximise the potential benefits of REDD. Lessons learnt for successful forest governance include: 
Establishing clarity of coverage and application of national forest laws;  Building capacity for law 
enforcement; Establishing clear and equitable land tenure and use rights; Establishing a national 
consensus on forest policy aims and implications through comprehensive stakeholder 
participation; Monitoring performance through national verification systems; Developing 
accountability at the national and local level. 

Streck, C. R. O'Sullivan, T. Janson-Smith and R.G. Tarasofsky, eds. 2008. Climate Change and Forests: 
Emerging Policy and Market Opportunities.  Brookings Institution Press. 360pp. 

After framing forestry activities within the larger context of climate-change policy, analyzes the 
operation and efficacy of market-based mechanisms for forest conservation and climate change. 
Drawing on project examples from around the world, presents recommendations for policymakers, 
project developers, and market participants. Discusses sequestration rights in Chile, carbon offset 
programs in Australia and New Zealand, and emerging policy incentives at all levels of the U.S. 
government. Also explores the different voluntary schemes for carbon crediting, provides an 
overview of carbon accounting best practices, and presents tools for use in future sequestration and 
offset programs. It concludes by considering a range of incentive options for slowing deforestation 
and protecting the world’s remaining forests. 
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Proposals 

 
[Note, the following information is excerpted with gratitude from Hare and Macey(2007)2, and 
is assumed to be accurate as of December 2007)  
Excerpts: 

Market Approaches 

 

Avoided Deforestation Carbon Fund (ADCF) 

This concept has been proposed by a number of Latin American Countries for a mechanism to 
provide resources to developing countries for the implementation of activities that directly reduce 
emissions from deforestation in and the maintenance of forest cover and avoid carbon stock loses. 
The activities funded by the ADCF would generate credits and provide participants with an entry 
into the carbon market (e.g. through the CDM) that would, in turn, entail additional resources and 
incentives.  

Coalition for Rainforest Nations - REDD Mechanism 

The Coalition for Rainforest Nations (CfRN) proposed REDD mechanism is designed to address both 
deforestation and degradation emissions that result in gross reductions measured against a 
reference scenario. The reference scenario will be made by estimating a reference emission rate 
that will be applied against a development adjustment factor. It could be developed through either a 
market or a non-market policy approach. The market approach would allow deforestation credits 
to be fully fungible with other gases and sources under the Kyoto trading system. A stablisation 
fund, to complement the REDD Mechanism is proposed to support countries that have low rates of 
deforestation and want to maintain their existing forest areas. As well as an enabling fund to 
support countries build capacity to participate in approaches for reducing emissions from 
deforestation for the pre-2012 period. 

Compensated Reductions 

Santilli et al. propose the concept of Compensated Reductions (CR), where tropical countries that 
reduce deforestation rates below a historical baseline receive internationally tradable carbon 
offsets as compensation. Once having received compensation, countries would agree not to increase 
deforestation in future commitment periods (provided that Annex I Parties fulfill their obligations). 
The CR approach works well for countries with high historical rates of deforestation. To facilitate 
options for countries with low rates of deforestation, an option for positive incentives, such as 
undertaking CDM Afforestation and Reforestation activities at the project or national level, are 
considered. 

Dual Market Approach, CCAP 

                                                 
2
 Hare, B. and K. Macey, 2007.  Tropical Deforestation Emission Reduction Mechanism - A Discussion Paper.  

Greenpeace International 
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The Dual Market Approach proposed by the Centre for Clean Air Policy is a hybrid approach 
combining funding for short-term actions to prepare developing countries for participation in the 
post-2012 period. The REDD system would be a new and separate market from the current Kyoto 
carbon market and REDD units would not be directly fungible with the Kyoto market. Annex I 
countries commit to dual post-2012 targets and meet a portion of their post-2012 reduction target 
through the REDD program.  Developing countries have a ‘no-lose’ option to create programs. The 
dual market approach allows REDD time to develop and stabilise before any linking with the Kyoto 
market, which protects the integrity of the existing market. 

The Nested Approach 

The main component of the Nested Approach proposal is an integrated approach to reward 
emission reductions from deforestation, and eventually degradation, by allowing participation by 
developing countries as well as public and private entities for lowering deforestation rates. The 
Nested Approach is a double baseline-and-credit mechanism which allows fully fungible credits to 
be created through a national as well as subnational or project level activities. Project level 
activities can be undertaken regardless whether the host country has negotiated and registered a 
national emission target level.  

Non-Market Approaches 

 
Agreement on Acknowledging the Value of the Forest and Ending Amazon Deforestation, 
Brazil 

The proposal developed by non-government organizations in Brazil to support action to reduce 
deforestation to zero by 2015 in the Amazon through a national initiative by adopting a system of 
reduction targets. The agreement is based on regulatory and economic instruments, strengthening 
monitoring, control and tax measures and establishing and strengthening forestry governance. 
States receive financial incentives for effective reduction of deforestation and achievement of 
reduction targets through forestry management and payment for environmental services. Financial 
incentives are delivered through a fund established using private and public capital. 

Brazilian funding mechanism 

Brazil propose to establish a mechanism under the Convention aimed at providing positive 
incentives for the net reduction of emissions from deforestation in developing countries that 
voluntarily reduce greenhouse gas emissions. The proposal is based on the actual demonstration of 
reduced emissions from deforestation by comparing the rate of emissions from deforestation to a 
certain past-time period with a reference emission rate. Financial incentives are provided by Annex 
I countries voluntarily contributing to the mechanism. All the reduced emissions of a country are 
added together for an agreed period and the total tonnes converted into a monetary sum and 
divided among the participating developing countries in the same ration as the emissions 
reductions achieved. The proposal is not linked to the concept of maintenance of carbon stock on 
forest land. 

Compensated Conservation 
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The Compensated Conservation mechanism proposed by India aims to compensate countries for 
maintaining their carbon stocks as a result of conservation and increased or improvements of the 
forest cover. The financing would be linked to verifiable carbon through ODA, GEF, or Climate 
Change Adaptation Fund, but would be kept outside the Clean Development Mechanism. The 
incentive for maintaining baseline stock would act as an insurance cover against loss of associated 
carbon stocks. India propose the baseline o be fixed at 1990 or another appropriate level and want 
a net approach to accounting to take into account the removals. 

Tropical Deforestation Emission Reduction Mechanism  

The tropical deforestation emission reduction mechanism provides funding for forest protection 
driven by a mandatory minimum contribution from Annex I Parties to meet a percentage of their 
emission reduction obligations.  Annex I Parties would be required to contribute to deforestation 
reductions by purchasing, either through auction or at world market rates, an agreed percentage of 
their emission reduction obligations. The money raised would go into a fund which disburses funds 
for verifiable emission reductions in deforestation by developing countries and provides funding 
for countries with both high and low rates of deforestation, including countries with varying 
capacities and governance structures and differing abilities to accurately report, monitor and verify 
emission reductions.  The Tropical Deforestation Emission Reduction Mechanism allows all tropical 
deforestation countries to participate, even with their varying levels of capacity.  

Tuvalu’s Forest Retention Incentive Scheme 

Tuvalu proposes a Forest Retention Incentive Scheme established under the Convention to provide 
incentives to communities for protecting and retaining forests. There are three components to this 
scheme which include a Community Forest Retention Trust Account; Forest Retention Certificates; 
and an International Forest Retention Fund to provide funding for communities to set aside forest 
areas or manage them in a sustainable manner. Communities could draw on a prescribed 
percentage to establish measures to combat and reduce deforestation and degradation, granted ex 
poste.  

Vanclay, J.K. (2005).  Deforestation: Correlations, possible causes, and some implications.  
International Forestry Review 7(4): 278-293 

Changes in national forest areas during 1990-2000 are contrasted with other variables to illustrate 
correlations and provoke discussion about possible causes. Twenty-five statistically-significant 
correlations (including rural population, life expectancy, GDP, literacy, commerce, agriculture, 
poverty and inflation) are illustrated and a statistical model suggests that good governance, 
alternative employment opportunities, and payments for environmental services may be effective 
in combating deforestation.  The data suggest that a global forest convention may need to be 
supported by substantial and carefully-targeted development assistance to foster good governance. 


