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Abstract 
Proposals for reducing emissions from deforestation and forest degradation (REDD) have been put 
forward to provide developing countries with incentives to reduce forest sector emissions. The 
United Nations Framework Convention on Climate Change (UNFCCC) is discussing these 
proposals with a view to making REDD part of the international climate agreement. A key question 
in the debate concerns the geographical scale (spatial scale) at which accounting for carbon 
emissions should be done and at which incentives for REDD activities should be offered. Should 
the international system for accounting for REDD calculate emissions and give incentives at the 
subnational level, the national level, or at both levels in a hybrid or ‘nested’ approach? This paper 
describes these three approaches to accounting, assesses how they might function in practice, and 
what the implications might be in terms of the 3Es: carbon effectiveness, cost efficiency and equity 
and co-benefits. 
 
A subnational or project approach allows for early involvement and wide participation, and is 
attractive to private investors. However, this approach may suffer from leakage (increased 
emissions outside project boundaries) and cannot address the broader forces driving deforestation 
and forest degradation. A national approach allows pursuit of a broad set of policies, addresses 
domestic leakage and creates country ownership. In the short to medium term, however, this 
approach is not feasible for many countries. It is also susceptible to governance failures, and may be 
less likely to mobilise private investment or involve local government. A nested approach is the 
most flexible. It allows countries to start subnational activities and gradually move to a national 
approach. The nested approach allows both approaches to coexist in a system where REDD credits 
are generated by both projects and government, thus maximising the potential of both subnational 
and national approaches. However, a challenge in a nested approach is to harmonise the two levels. 
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1 Introduction 
Reducing emissions from deforestation and forest degradation (REDD) is a financial mechanism 
which has been put forward to provide developing countries with incentives to reduce forest sector 
emissions. The proposal is for REDD to become part of the international climate agreement 
currently (2008) being discussed within the United Nations Framework Convention on Climate 
Change (UNFCCC). A key question in the debate about whether or not REDD should be included 
concerns the geographical scale (spatial scale) at which accounting for carbon emissions should be 
done and at which incentives for REDD activities should be offered. Should the international 
system for accounting for REDD calculate emissions and give incentives at: (i) the subnational (or 
project) level, or (ii) the national level, or (iii) both levels in a nested approach? This paper first 
describes these three approaches to REDD accounting and then assesses the carbon effectiveness, 
cost efficiency and equity and co-benefits (‘3Es’) of each approach. 
 
These three accounting options emerged as a result of differing political interests and national 
circumstances, and because of technical issues in measuring and accounting. Those arguing in 
favour of national systems say that this will eliminate national leakage (e.g. Chomitz 2006; M-co 
Consulting 2008; Santilli et al. 2005), boost overall emissions reductions (and associated finance) 
(e.g. Chomitz 2006; M-co Consulting 2008), improve forest monitoring and management regardless 
of location-specific effects (Skutsch et al. 2008), provide opportunities for governments to put in 
place a broad set of policies to achieve reductions and enhance developing country government 
ownership and replicability of REDD systems. 
 
Those arguing in favour of subnational systems (including projects) say that efforts to reduce 
emissions should be rewarded at the level that they take place. They contend that project-based 
mechanisms attract private sector finance more readily. Investors are more likely to invest in 
projects where they themselves can manage risk and benefits are more tangible. This is not the case 
in the national system where success or failure depends on the host country. Another argument in 
favour of international carbon crediting mechanisms at the subnational level is that such a system 
would bypass governments both lessening the risk that governments might engage in rent seeking 
and avoiding bureaucratic processes that slow action (Ebeling et al. 2007). 
 
Nested approaches are a compromise between the national and subnational models. They attempt to 
build on the best elements of each. Subnational approaches allow countries to make an early start in 
reducing emissions and graduate to a national approach. They also allow the national and 
subnational approaches to coexist. Those in favour of nested approaches argue that, where countries 
are unable or not yet ready to put in place national carbon accounting systems, they can start 
projects. This means that countries with limited resources that cannot implement REDD at a 
national scale immediately could benefit from project-based REDD investments in the interim 
(Pedroni et al. 2008). Project and national level accounting and crediting may also co-exist, but 
would then require coordination between national and subnational levels on accounting procedures, 
reference lines and credit sharing. 
 
The differences between subnational, national and nested approaches are often blurred. One reason 
for this is that ‘spatial scale’ means different things in different proposals. In this paper, scale refers 
to the accounting level of an international funding mechanism. The level of accounting would 
typically be closely linked to the level of crediting (payment), although credit-sharing arrangements 
between national and subnational levels may haze the distinction between scales. The level of 
implementation is of secondary importance: implementation at the national level may include both 
nationally-implemented projects and a national REDD strategy that credits projects implemented by 
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others. Similarly, a subnational project approach to implementation can be backed up by good 
national policies that make achieving project objectives easier. 
 
There has not yet been a rigorous analysis of exactly what is implied by these different models of 
REDD, how they would function in practice, and what their implications might be in terms of 
efficiency, effectiveness and equity. This paper explores these differences in more detail, 
highlighting key issues and dilemmas. Section 2 elaborates on a set of criteria to assess REDD 
models (described further in Annex 1). Section 3 looks at the three key factors that distinguish 
REDD models from each other: performance measurement, funding and scale. Sections 4-6 
describe the three main approaches to scale. Section 7 assesses each based on their effectiveness, 
efficiency and equity implications. The last section makes recommendations that may help inform 
the REDD negotiations. 

2 Criteria for assessing REDD models 
What makes a good REDD model? To answer that question, firstly we need criteria to assess the 
models. In this section we elaborate on what are called the 3E criteria for making these assessments. 
But, secondly, to be implemented effectively, a good REDD model must also be politically and 
practically feasible. We elaborate on what are called the 3C criteria (commitment, compliance and 
credibility) for this purpose. The 3E and 3C criteria are summarised below and further details are 
given in Annex 1. 

2.1 Specific criteria (3E) 
A REDD model should reduce greenhouse gas (GHG) emissions at a minimum cost while also 
contributing to sustainable development. The reductions in emissions should be real, measurable 
and comprehensive. To evaluate whether models meet this objective they can be assessed against 
three sets of criteria: Will the proposed mechanism achieve the agreed GHG emission targets in an 
environmentally sound and credible manner (effectiveness)? Will the proposed mechanism achieve 
the target at minimum cost (efficiency)? How will the costs and benefits be equitably distributed 
(equity and co-benefits)? 

2.1.1 Effectiveness 
Effectiveness refers to the extent to which the proposed mechanism achieves a specified amount of 
GHG reductions. As an example, let us consider a REDD activity in a defined geographical area 
(community, region or nation) at a particular point in time that has an emissions reduction target of 
R. 
 
First, the effectiveness depends on the target R being met. Whether or not this happens will depend 
on a number of factors, including the 3Cs discussed below. The effectiveness criteria examines 
what might be termed ‘first-order criteria for effectiveness’, that is, specific technical and 
behavioural aspects and not the broad criteria that would make a system effective (Cs). 
 
Second, R, the emissions target, should be as large as possible, all other things being equal. Thus, 
the model should have both depth (significant reductions), breadth and scope (cover all 
significant sources and sinks), and the flexibility and robustness to work in a range of diverse local 
conditions. 
 
Third, R is defined as the difference between the emissions with and without REDD. Thus, R is not 
measured directly, but estimated based on two variables: (i) accurately measuring and verifying 
emissions with REDD (verification), and (ii) realistically assuming what would happen without 
REDD (environmental additionality). 
 
The fourth aspect of effectiveness is that the activity might have undesirable side effects in space 
(leakage), in time (permanence) and on other mitigation efforts. 
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2.1.2 Efficiency 
Efficiency simply refers to whether the given emission reduction R is achieved at the minimum 
costs. A simple measure would be the ‘cost per tonne of carbon’. The costs are typically divided 
into opportunity costs and transaction costs. Opportunity costs are the costs of conserving the 
forest, that is, the profit that would have been generated from the best alternative land use (normally 
set as the agricultural rent for deforestation). The transaction costs can be split into several 
categories: establishment (start-up) costs (collecting information, setting up institutions, etc.), 
running costs (for the project or government) and land owners’ transaction costs (compensation 
to landowners made up of opportunity costs and their transaction costs). 

2.1.3 Equity and co-benefits 
Many REDD proposals include objectives not specifically related to climate change but related to 
distribution of benefits and costs, improving livelihoods and reducing poverty, and/or safeguarding 
biodiversity. Some fear that the objectives not specifically related to climate change will 
compromise the ultimate goal, namely less GHG emissions (requiring trade-offs) (Peskett et al. 
2008)). Others argue that, even if trade-offs do have to be made, these objectives are a legitimate 
part of the climate objective. A third view is that these objectives are complementary, for example, 
a pro-poor REDD project will make the project more effective, sustainable and politically robust, 
and attract donors. 
 
Criteria for assessing equity include the extent to which there will be fair distribution of benefits of 
costs and benefits among countries, within countries and between generations, and the impacts on 
local and indigenous communities. These are closely related to the political acceptability of an 
approach. 
 
Co-benefits that are relevant to assess include: economic development and poverty reduction, 
biodiversity and other environmental services, and forest governance. 

2.2 Broader criteria (3C) 
In addition to assessing REDD proposals against the 3E criteria, proposals also need to be assessed 
against broader criteria which evaluate the extent to which they are politically feasible. These 
criteria assess the extent to which proposals will be widely supported and accepted, and adopted and 
implemented effectively. Assessing these aspects of proposals is critical in order to, for example, 
ensure sufficient funding for REDD (and therefore also affecting the effectiveness). 

2.2.1 Commitment 
The commitment criterion examines a country’s decision to participate in a REDD scheme. Such 
decisions are complex, but economic factors may be critical in assessing the extent to which 
countries find a REDD model acceptable.. 
 
First, we must assess the direct net economic gains (financial advantages/disadvantages) that the 
country as a whole or respective parts, get out of participating. Several models that have been 
proposed are ‘no lose’ models (e.g. the baseline and credit model). Developed countries may favour 
approaches that distribute the financial burden evenly among countries or where the carbon market 
is used to mobilise resources. 
 
Second, we must assess the perceived (subjective) fairness of the proposal. This is tricky because 
there are no universally accepted norms for what is fair. 
 
Third, we must assess to what extent national politics play a role, for example in internal 
distribution of costs and benefits, and pressure from influential groups. 
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2.2.2 Compliance 
History shows that just because an international environmental agreement has been signed this is 
rarely sufficient for implementation (Barrett 2003). To implement the agreement there must also be 
incentives and, possibly, negative incentives (punishment) for failing to do so. To assess the extent 
to which proposals provide incentives for implementation we use two criteria: performance based 
payment (payment for REDD based on verified reductions in emissions) and liability (failure to 
meet the reference level in one period). 

2.2.3 Credibility and confidence 
While the first two Cs assess the incentives for a country to accept and implement a REDD 
agreement, the third C assess how an agreement might be perceived among non-government 
stakeholders and the general public. Several factors are important: the integrity of REDD credits 
(real reductions), REDD’s contribution to sustainable development (related to the third E equity 
and co-benefits above), the transparency, public scrutiny, and ‘checks and balances’ of the 
whole REDD system, the availability of credible information on deforestation and forest 
degradation (DD), the transfer of financial resource to forest owners/users/managers (avoiding 
capture by central governments and elites) and the avoidance perverse incentives. 

3 REDD models – key features 
A wide range of mechanisms for REDD have been proposed over the past 3-4 years. They share 
similar objectives but differ in important variables because each proposal attempts to respond to 
different technical, market or political issues. But, there are good reasons to examine these 
proposals critically. A country submission often reflects the particular circumstances in that country 
and seeks to maximise what the country can get out of REDD. Similarly, many NGOs, research 
institutions and think tanks have become interested in REDD and their proposals might reflect their 
particular concerns, interest or political/ideological view (e.g. how to make REDD fit with a 
particular conservation agenda). 
 
The three key variables in REDD proposals are: (1) measures for assessing performance, (2) types 
of funding and financial mechanisms, and (3) spatial scale of accounting and crediting. 
 
Other important variables are: (i) options for dealing with non-compliance and risk (e.g. financial 
penalties, insurance buffers, credit banking), (ii) the sources of emissions that will be included (e.g. 
degradation, full carbon accounting), (iii) who is eligible to participate (e.g. allocation of carbon 
rights to private landowners, indigenous reserves and public land), and (iv) whether or not the 
approach is defined under the UNFCCC or national legislation. These are discussed further to the 
extent they are relevant to the scale issue. 

3.1 Measures of performance 
The measures of performance can either be input or output based. Input-based measures, also 
known as ‘policies and measures’ (PAM), target drivers of deforestation, such as policies to 
eliminate agricultural subsidies, stimulate more efficient use of energy to reduce demand for 
fuelwood and charcoal, or improve the enforcement of forest law. Performance would be based on 
an assessment of the extent to which the policy had been successfully implemented. Measuring 
performance in this way provides countries with an incentive without requiring them to measure 
deforestation and forest degradation (DD) directly. 
 
Most proposals suggest that performance should be measured by outputs. The most common 
proposal is to measure the extent to which emissions had been reduced below the agreed reference 
line (M-Co consulting 2008). Examples of emissions performance measurement are the ‘baseline 
and credit’ system or ‘no lose’ target system. The obvious advantage of this approach is that the 
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performance is measured directly, that is, the reduction in emissions of CO2 (compared with the 
reference line) is measured. Still, there are many contentious issues in the output-based approach, 
for example, the method for setting reference lines, methods to measure emission reductions 
accurately and who should be credited. 
 
Another version of the output-based approach is stock-based. In this approach, payments are 
calculated based on the preserved carbon stock in a forest, rather than the change in that stock 
(CISDL & GPPI, 2006, Terra Carbon Group, 2008). We do not discuss this approach as, in some 
respects, it departs from the underlying idea of REDD. It does is not directly focussed on the 
‘emissions’ aspect of REDD (although incentives for conserving forests will indirectly contribute). 
Incentives based on current carbon stocks are therefore more likely to be included, if at all, as an 
add-on in a future climate agreement. If included, such incentives are likely to be funded by ODA, 
voluntary markets or as a tax on the carbon credit trade. It is unlikely that stock-based approaches 
will generate tradable emission permits for the carbon offset market.1 

3.2 Types of funding and financial mechanisms 
REDD funding is extensively discussed in a companion paper by Dutschke et al. (2008). There are 
four main categories of funding: public funds, voluntary markets, compliance markets and mixed-
markets. 
 
Public fund-based mechanisms would deliver financial resources to developing countries to reduce 
DD through bilateral and multilateral overseas development assistance (ODA) or multilateral funds 
such as the Global Environmental Facility (GEF). These financial mechanisms would probably 
replicate those that already exist, including bilateral and multilateral instruments. The disbursement 
mechanisms could be based on input or output performance measures. 
 
Voluntary markets include REDD projects resourced by governments or public agencies, 
environmental and development NGOs, individuals, or companies for various reasons. These may 
be in order to learn, for speculative purposes or to fulfil their corporate social responsibilities 
(CSR). 
 
Compliance-driven markets (offsets) are markets where countries or companies buy REDD 
credits in order to offset their carbon emissions (debits). Most proposals suggest linking REDD 
credits in full or in part to existing carbon markets. In this case demand for REDD credits would be 
generated mainly by Annex 1 countries wanting to meet their emissions reductions targets. A key 
issue in market-based mechanisms is the degree of ‘fungibility’ (interchangeability) of REDD 
credits in mainstream carbon markets. Some proposals suggest options for isolating REDD credits 
from carbon markets, limiting the number of credits or applying discount factors. These address 
concerns that large volumes of REDD credits could flood existing markets and ‘crowd out’ 
investment in energy abatement options (e.g. Ogonowski et al. 2007, Greenpeace 2007). Other 
proposals suggest limited fungibility, for example where REDD credits are sold at a discount 
(‘gearing’), putting a cap on how many credits a country can buy to meet its emission targets (cf. 
CDM), putting a cap (relative or absolute) on the overall market share of REDD credits, or 
restricting fungibility according to the price of REDD credits in carbon markets. 
 
Mixed market-based approaches suggest raising funds in carbon or other markets and putting 
money raised this way into a fund which is then used to finance REDD activities. Proposals for 
raising funds include auctioning emission allowances in the carbon compliance markets. Other 

                                                 
1 See also Angelsen and Wertz-Kanounnikoff (2008) for a longer discussion of these approaches. 
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proposals include imposing international fees and levies, for example international levies on fossil 
fuels or levies on carbon markets to fund REDD activities. 

3.3 Spatial scale 
REDD mechanisms can be implemented at national or subnational (project) levels, or at both levels 
simultaneously (a nested approach in which projects are implemented in the context of national 
REDD accounting). Note that the term ‘subnational’ is broader than ‘project’. Subnational includes 
regions, provinces and states within a country and goes beyond what is usually characterised as a 
project in the conventional sense. 
 
In subnational approaches, output measures and reference lines would be established for 
individual projects, for example a particular area of forest or a region. Measurement and monitoring 
of reductions in emissions would be done at the subnational scale. International credits would be 
awarded to the project implementer (a private company, local government or community) based on 
the emissions reductions achieved within the project boundaries. In national approaches, reference 
lines would be established at the national level. Measurement and monitoring of emissions, and 
credits would be based on overall national performance. In nested approaches both national 
baselines and project baselines would be established, and measurement and monitoring would take 
place at both scales. The details of this approach are elaborated below. 
 
The differences between the three main approaches are illustrated in Figure 1, and elaborated 
further in the following sections. 
 

 
Figure 1. The three approaches to REDD accounting and crediting 
(Arrows indicate money from the international buyers, and information from the (sub)national 
entities). 

4 Subnational approach 
The subnational approach proposes that REDD activities would be implemented in a defined 
geographical area, or as projects, by individuals, communities, non-government organisations 
(NGOs), private companies or national or local governments. As with all three approaches, 
crediting REDD activities would require internationally agreed rules for monitoring, reporting and 
verification (MRV), a system for crediting (payment), and institutional arrangements at both the 
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national level (a designated national authority or similar entity that approves all projects) and the 
international level (a supervisory body and a centralised project and credit registry). 
 
The modalities and procedures developed for the Clean Development Mechanism (CDM) under the 
Kyoto Protocol could serve as a model for the institutional set-up. The CDM allows developed 
(Annex I) countries to offset their greenhouse gas emissions by supporting projects that reduce 
emissions in developing countries. In the forestry sector, only afforestation and reforestation (A/R) 
projects are currently eligible and, so far, only one project has been approved. In other sectors the 
CDM has proved more successful, particularly in energy. Energy credits had a primary market 
value of USD 7.4 billion in 2007 (Hamilton et al. 2008). Progress of A/R CDM projects is slow 
because the complex rules, methodologies and registration costs make transaction costs very high. 
Other obstacles are the lack of transferability of the temporary credits assigned to projects and the 
exclusion of temporary credits from the EU Emissions Trading System (ETS). The ETS is by far 
the largest carbon market, with a volume of USD 50 billion in 2007, or 78% of the global carbon 
trade (Hamilton et al. 2008). 
 
Another example of a subnational model is the voluntary carbon market in projects for preventing 
deforestation. The transactions in the voluntary carbon market reached USD 330 million in 2007 
(forestry-related projects comprising 18% of market share), which was less than 5% of the CDM 
primary market. Eighty per cent of the transactions in the voluntary carbon market involved private 
sector buyers (Hamilton et al. 2008). 
 
Given the relative success of CDM in other sectors, its established institutional structure and the 
difficulties some countries may have in taking a national approach to REDD, some Parties to the 
UNFCCC argue that a project-based mechanism should be included in the global REDD 
framework. A good example of this is the most recent submission to UNFCCC by Paraguay on 
behalf of Argentina, Panama, Peru, Paraguay and Peru. The post-2012 negotiations under the Kyoto 
Protocol (Article 3.9) also include discussions on REDD in CDM. However, the negotiations 
recognise that the limited success of A/R projects suggests that a project-based REDD approach 
cannot simply replicate the CDM model. 
 

4.1 Rationale 
Because the Clean Development Mechanism (CDM) has been successful in non-forest sectors, 
some parties argue that a similar project-based mechanism would be appropriate in a post-Kyoto 
REDD framework. This thinking was reflected in the decision adopted at the 13th session of the 
UNFCCC Conference of Parties (COP 13) in Bali, Reducing Emissions in Developing Countries: 
approaches to stimulate action. This decision encourages the development and testing of various 
mechanisms, approaches, methodologies and tools to provide incentives for reducing emissions 
from deforestation. The annex to the decision gives broad guidelines for demonstration activities. 
The experience gained from implementing these demonstrations will help negotiators and others 
preparing for COP 15 to understand how best to integrate REDD in long-term cooperative action. In 
addition, the expansion of the CDM to include avoided deforestation and forest degradation is being 
discussed as part of the CDM reform agenda (FCCC/KP/AWG/2008/L.12, Annex I). 
 
Those arguing in favour of subnational REDD baselines contend that: (i) monitoring and 
verification would be easier and more accurate at the project scale; (ii) REDD defined at the project 
level would encourage the participation of the private sector, which otherwise might be wary of 
government control; and (iii) project-based REDD activities might provide more direct benefits to 
forest dwelling people than activities at the national level (Potvin, Bovarnick 2008, see also the 
most recent submission of Paraguay on behalf of Argentina, Panama, Paraguay and Peru). 
Colombia, in a recent submission to the UNFCCC (June 2008), supports these arguments and adds 
that a ‘“national-or-nothing approach would […] exclude or significantly difficult (sic) the 
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participation of countries with less than optimal institutional and technical capacities, financing 
capabilities for upfront needs of their RED activities, or deforestation drivers that are difficult to 
control in the short term’. 
 
The advantage of project-based approaches is that, provided that the investor trusts the crediting 
system, they attract project finance. In CDM, credits are issued at the international level. This is 
generally considered less risky than allocation of credits by national governments. The countries 
considered most risky perform poorly. In countries where governments cannot establish appropriate 
legal and technical institutions a project-based crediting mechanism can help. Setting up a project-
based system sets processes in motion to gather the relevant data, build institutions and secure early 
successes in reducing deforestation without losing valuable time waiting till the government can 
take action. 

4.2 Establishing baselines 
Baselines can refer to two different things: 
(i) a prediction of future emissions from DD without the REDD activity (the business-as-usual 

or BAU baseline), or 
(ii) the level of emissions at which the project starts being credited (crediting baselines). 
 
The two types of baselines could be, but are not necessarily the same (cf. Angelsen 2008). A BAU 
baseline is the benchmark for judging the impact of REDD measures (and ensuring additionality). 
A crediting baseline is the level at which a project or country starts being rewarded if emissions fall 
below that level. If emissions do not fall below the crediting baseline projects (or countries) get no 
reward or may be debited (depends on liability). 
 
In the following discussion, we use ‘reference lines/levels’ in the meaning of crediting baselines. 
 
The baseline for subnational or project activities could either follow the CDM model which applies 
UNFCCC-approved methodologies or could adopt country-defined reference levels. The current 
CDM model takes a bottom-up approach. Baselines are developed by project proponents and 
approved by the CDM executive board. While this mechanism works well in industry and energy 
projects, it is less successful in setting baselines for afforestation projects which tend to be project 
specific and overly complicated. So, to avoid the problems and delays inherent in the bottom-up 
approach, it has been proposed that REDD baselines could be developed in a top-down approach 
(see recent submissions of Colombia and Paraguay et al.). 
 
Baselines could also be developed according to internationally agreed principles (see recent 
submission of the countries of the Congo Basin). Such principles could include a simple 
extrapolation of past trends, that is, the baseline is set at the historical (last x years) rate of 
deforestation and degradation. This approach can be extended to other variables that may give a 
realistic description of future deforestation in a business–as-usual (BAU) scenario, for example, to 
identify and evaluate the relationship between deforestation and spatially-explicit explanatory 
variables such as accessibility and pressure on forests (submission of Paraguay et al.). 
 
An alternative approach would be for a country to assign an emission reference level to each 
subnational activity it authorises. This approach may be appropriate as soon as a country has 
established the relevant data and accounting systems at the national level. In this case, the country 
must set a national baseline and ensure that project baselines are consistent with the overall baseline 
for the country. This would be equivalent to Track I Joint Implementation, where the country is 
liable for overall compliance and, provided relevant accounting measures are in place, is authorised 
to establish validation and verification criteria for JI projects according to national procedures. 
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4.3 Monitoring and reporting 
Subnational monitoring of emission reductions should comply with an agreed and approved 
monitoring plan. The periodic monitoring reports would be the basis for third party verification. The 
monitoring system could be similar to CDM monitoring and reporting systems. Alternatively, it 
could be combined with subnational forest and GHG monitoring and reporting systems, provided 
that they are sufficiently rigorous and consistent. 

4.4 Managing leakage and additionality 
Leakage refers to the displacement of deforestation and forest degradation (DD) activities. If an 
activity reduces deforestation in one area but leads to more deforestation in another area, the 
environmental benefits are offset by the displacement of deforestation from the former to the latter. 
While leakage can only be managed locally, accounting for leakage is easier if accounting is at the 
national or regional scale. Leakage at the subnational level should be minimised and managed as an 
essential part of the activity. But any leakage should be monitored and deducted from emission 
reduction credits. 
 
In order to manage and account for leakage, the area that would be monitored for deforestation 
would be the REDD project area and a leakage belt. The extent of the area to be monitored would 
depend on the main deforestation driver(s) in the area. The driver/s would be determined by a 
socioeconomic study of the communities involved (see submission of Colombia). Where the drivers 
of deforestation are dynamic and leakage cannot be managed, projects and programmes would not 
be eligible for REDD credits. If, for example, commercial charcoal producers cause degradation, 
then prohibiting charcoal production in a small area of forest area might just shift production to a 
neighbouring forest. Leakage might be close to 100 %, in which case the project would not qualify 
for subnational REDD credits. 

4.5 Crediting systems 
Credits for emission reductions could be either at the national or international level. International 
credits would require a type of credit system similar to the CDM governance system. International 
bodies would have to approve REDD activities and supervise compliance by requiring reports and 
independent audits before issuing credits. 
 
Alternatively, national governments could issue credits. In that case, national governments would 
be responsible for approving projects and certification reports. The national government would 
issue credits from national registry and credit the international or national accounts of project 
participants. 
 
Taking into account the complexities of establishing national registries and supervisory structures, 
countries may prefer a mechanism whereby they establish an approved governance structure 
(similar to the graduation from Track II to Track I JI). In either case, carbon credits would have to 
be fungible with other carbon markets so as to attract investor interest and mobilise project finance. 

4.6 Costs and financial flows 
In the subnational model, project costs would be borne by those developing and promoting 
subnational activities. Proponents could be private-for-profit or not-for-profit entities, public 
authorities, municipalities, or provincial or national governments (e.g. forest authorities). They 
would raise funds by selling carbon credits or securities in advance. The money they raise would 
flow directly to the project to finance project development and implementation. Some form of 
government approval would be required. The advantage of this model is that money raised flows 
directly to local communities or other stakeholders and is not channelled through government 
departments. In a system where REDD credits are defined by international or national law, the 
government would authorise participation in REDD activities, transfer the title and authorise the 
sale. 
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Table 1: Key features of a the three main REDD approaches. 
 Subnational National Nested 

Baselines Options: 

- Developed by project 

- Assigned by host country 

- Based on internationally agreed 
principles 

Historical national 
rates, possibly 
corrected for early 
action or expected 
future threats etc. 

- Established at subnational and 
national levels 

- Can either harmonise reference 
lines between subnational/ 
national level or manage the risk 
associated with a project baseline 

MRV Options: 

- Similar to CDM MRV systems 

- Could be combined with subnational 
MRV systems 

National scale (with 
statistical sampling of 
sites) 

- Monitoring at national and 
subnational level 

- Risks of double counting or 
tracking units could be managed 
by inventory and registry systems 

Leakage  Difficult to address: a ‘leakage-belt’ in 
neighbouring areas may be necessary 

Monitoring and ‘discounted credits’ to 
account for leakage 

Domestic leakage 
accounted for 

- Similar to national approach but 
system needed to estimate leakage 
from projects 

Crediting Options: 

- National level: credits issued by host 
governments to the projects 

- International level: international bodies 
approve activities and supervise 
compliance 

Options: 

- Issue credits to 
national accounts 

 -Issue credits directly 
to private accounts 

- Subnational level crediting only 
before countries adopt national 
reference scenarios 

- Once adopted, country would 
account/ be rewarded for national 
level ERs. 

- Governments receive credits for 
ERs below baseline, excluding 
those from individual projects 

- Credits issued subnationally 
would have to be deducted 

Finance Funds would flow directly into project to 
finance project 

Options: similar to national approach, but 
sale of credits in compliance markets 
might be more acceptable 

Options: 

- International fund 
from public sources 

- Voluntary markets 

- Sale of REDD credits 
in compliance markets 

- International funds 
generated from carbon 
(or other) markets 
(auctions, taxes, fees) 

- Allows for fund and/or market-
based funding 

- Subnational activities conduct 
transactions and receive financing 
directly 

- Once at national level, 
government rewarded for overall 
national performance 

Options: similar to national level  

Institutions Options: 

- Host country role only for 
project/programme approval (CDM-like) 

- Host country assumes greater 
responsibility (via verification and 
certification, accounting for emission 
reductions) 

Need to establish 
appropriate institutions 
to account for ERs, 
implementation, and 
manage REDD funds 

- Requires new international 
bodies to approve projects and 
issue credits 

- Once national-level system is 
ready, country could graduate to 
national accounting, tracking ERs 
and fund systems 

 
Just as in CDM, it might be easier to generate REDD credits that could be sold in a compliance 
market in a subnational system than in a national system. Emissions reductions in a subnational 
system would, possibly, be more credible, as they avoid many of the tricky issues involved in 
national approaches. 
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4.7 Institutions 
The institutions that would need to be put in place to manage a subnational system may be minimal. 
They could be limited to a system for approving projects and programmes, as in the CDM. Or, 
countries could assume more responsibilities and set up systems to verify, certify, and account for 
emissions and emission reductions 

5 National approach 
Most country submissions to the UNFCCC advocate a national approach. This reflects their 
previous experiences with leakage and transaction costs in project approaches. The national 
approach also addresses sovereignty issues. It also acknowledges that combating deforestation 
entails broad policy changes and, thus, has the potential to achieve larger-scale reductions than 
subnational or nested approaches. 
 
Governments taking a national approach would establish a national system for monitoring, 
reporting and verification, and would be rewarded for emission reductions measured from an 
established reference level. Reductions would be rewarded by allocation of tradable carbon credits, 
by financial transfers from a global fund or by other mechanisms. In the national approach, no 
direct credits would be issued internationally for activities that reduce emissions at the subnational 
level. 
 
In order to access international incentives, each participating country, depending on its 
circumstances, would be responsible for implementing policies and measures to reduce emissions 
from deforestation and forest degradation over its entire territory. Policies and measures might 
include a system to provide credits (payment for environmental services, or PES) to local 
communities. A major advantage of the national approach is that governments can put in place a 
broad set of policies and actions to reduce deforestation and forest degradation. 
 
While subnational REDD approaches may be good mechanisms to attract project level REDD 
financing, they are clearly inadequate to trigger the broader policy changes needed to ensure a broad 
and long-term reduction of deforestation and degradation. Most REDD models submitted are 
therefore based on the assumption that it is the national governments that will have to take the 
initial action to reduce emissions from the loss or degradation of forests. Depending on national 
circumstances, each country would expand policy approaches and develop positive incentives to 
reduce emissions from deforestation and forest degradation (CfRN submission, June 2008). A 
comprehensive national approach to collecting land use data would also build the national forest 
information systems. And, by developing institutional structures to manage natural resources for 
sustainable development, countries will be better able to respond and adapt to changes in 
environmental and economic conditions (U.S. submission, June 2008). 
 
Proposed transfer mechanisms would make financing available for countries to participate in REDD 
(‘readiness’ financing). Reductions in emissions would be rewarded either by allocating the 
countries tradable carbon credits or by transferring funds to the countries. Financing national 
approaches could be based on policy and measures (PAM) funded by an international fund or could 
be market-based (either based on reference scenarios as outlined above, or based on a sectoral no-
lose target2). Most probably a REDD mechanism will have to rely on a mix of various financing 
mechanisms. 
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5.1 Rationale 
National REDD systems help ensure that all relevant levels of government are involved in defining 
and implementing REDD activities. To put in place national systems governments must adopt 
sound forest policies and enforce forest legislation. National approaches also help harmonise 
activities and ensure that individual REDD programmes align with overall policies. National REDD 
systems thus create a framework in which national and subnational activities can be implemented. 
National systems also ensure that REDD policies align and are coordinated with the country’s 
climate and sustainable development priorities. The adoption of nation-wide policies, including 
incentive (carrot, such as PES) and enforcement (stick) systems, should trigger more reductions in 
emissions at a broader scale than might be possible through individual projects. 
 
National approaches also account for leakage within a country. It is important to note, however, that 
national approaches do not reduce leakage per se. This is because the subnational activities that are 
part of the national accounting system might produce leakage. The difference between national 
accounting systems and subnational systems is that in national systems the leakage will have to be 
accounted for nationally. This means that the country, not the subnational project or activity, will 
have to contend with the issue of displacement of deforestation (Colombia submission, June 2008). 
 
National approaches may, if supported by smart policies, reduce the transaction costs per tonne of 
CO2 reduced. They could also help countries to support subnational activities through reserve 
accounts or insurance buffers (see Nested Approaches) below). 

5.2 Establishing baselines 
The establishment of national reference levels is one of the most contentious issues in the REDD 
debate, with huge implications for the distribution of REDD funds among countries participating in 
the scheme (Angelsen 2008). Projections of future emissions at the national level are highly 
uncertain. Almost all submissions suggest that the historical rate of deforestation and degradation 
(e.g. average of last 10 years) should be the starting point for projecting future emissions. The 
national reference levels (baselines) are thus likely to take into account historical rates of 
deforestation and degradation in the country. In some cases the historical rate may be corrected to 
take into account any early action the country has already taken towards reducing emissions, any 
anticipated threats (e.g. population pressure or peacemaking in war zones) or any other particular 
circumstances in a country or its forests. One potential problem with this is that most countries may 
claim that their situation is special and call for more generous reference levels. This would 
undermine the global emission reduction system. What may also happen is that national reference 
levels will depend on the ability of UNFCCC negotiators to get a ‘good deal’ for their country. 
 
In addition, a number of submissions argue that there should be a correction for relevant ‘national 
circumstances’, for example through a ‘Development Adjustment Factor’. These adjustments would 
mainstream development needs and national peculiarities such as: population and economic growth, 
agricultural development and food sufficiency. 
 
It is important that any baseline should be fixed for a pre-defined period. The EU suggests five 
years, although this may be too short. Ten years may be more realistic. Congo Basin countries 
suggest that reference levels could also be developed for a whole region (Congo Basin countries 
submission, June 2008). 
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5.3 Monitoring and reporting 
National-level accounting would be based on a national reference emissions level and a nationwide 
monitoring system. Countries would be credited for reducing emissions below the reference 
emissions level. Because credits are made in arrears countries would have to cover the costs of 
changing historic deforestation behaviour up front. Developing country governments or project 
entities would have to find funds to do this. Moreover, countries would have to have the capacity 
and willingness to adopt and enforce forest management and protection policies. They would also 
need to be able to account for forest carbon and carbon losses accurately. But the investment in 
carbon inventory methods and tools needed for broad-scale national inventories is significant. The 
IPCC guidelines for national inventories of greenhouse gas emissions recommend using Tier 2 or 3 
for key categories.3 But countries need to develop more precise estimates of emissions, for example, 
by using ecosystem-specific equations and/or models rather than default values. This assumes that 
countries could successfully implement policy, legal, and institutional reforms nationwide. It also 
assumes that they are in a position to formulate and enforce appropriate social and economic 
safeguards—something that is a challenge for many developing countries. This means that countries 
with little capacity to implement forest protection measures and, therefore, which are most in need 
of international support would, for the foreseeable future, be unable to benefit from incentives to 
reduce emissions from deforestation. What’s more, these countries are likely to be the recipients of 
international leakage (probably not accounted for) from countries that are successfully reducing 
deforestation. 

5.4 Managing leakage 
In a national REDD system, countries would have to manage leakage related to policy approaches 
and their regional effects as well as to particular subnational activities. A country would be 
responsible for reducing emissions in the whole of its territory. Displacing emissions from one part 
of the country to another would not gain any credits for reducing emissions. While accounting for 
leakage at the national level helps to account for displacement of deforestation within the country it 
does not account for international leakage. 

5.5 Crediting systems 
In a national REDD system, credits would be issued to the national account, unless the country had 
decided to direct credits to private accounts. Countries would need to set up a legal framework to 
claim credits. If a future mechanism for REDD or other forestry activities accounted for  as well as 
rewarded emission reductions at the national level, the government would have to centralise the 
country’s carbon or sequestration rights. While nations already legitimately own the carbon rights 
of public forests, they would have to enact legislation to claim the right to non-state forest carbon. 
Private owners, but also indigenous, forest or other rural communities that enjoy legal or customary 
rights to the forest, would lose their rights to forest carbon. Passing a law to claim carbon rights for 
the state would have to be justified politically and would most likely involve compensating those 
who forfeit their rights. 

5.6 Costs and financial flows 
The proposed mechanisms would finance countries to participate in REDD mechanisms 
(‘readiness’ financing), for PAMs and/or reward emission reductions directly. The latter could 
happen either by allocating countries tradable carbon credits or by financial transfers from a fund. 
Any REDD mechanism will probably have to rely on a mix of various financing mechanisms. 
 

                                                 
3 The IPCC guidelines set out three tiers of increasingly accurate methods for measuring emissions. For 
example the lowest tier uses global default values for forest carbon stocks per hectare whereas a higher level 
uses estimates based on (sub)national data. 
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Where credits are issued to countries for reducing emissions below a baseline, it is impossible to 
determine how many credits they may earn in the long run. The carbon credits would be fungible 
with credits allocated to countries that are fully accountable for their emissions. This is risky for 
emissions trading systems (such as the markets generated by the Kyoto Protocol). In particular, it 
would be a challenge to link multiple REDD and other sectoral agreements based on carbon credits 
to cap-and-trade systems. Emission trading systems involving cap-and-trade will fence in their 
systems to maintain prices and incentives for reducing emissions within the system. This means that 
there will be a limit to demand from industrial countries for international credits, and thus funding 
for REDD efforts, 
 

5.7 Institutions 
To participate in a national REDD system countries would need to establish appropriate institutions 
to (i) account for carbon stocks and emission reductions; (ii) implement REDD programmes; and 
(iii) manage and distribute REDD funds. 

6 The nested approach 
Because countries are very diverse, a number of UNFCCC submissions suggest integrating 
subnational activities into a national accounting framework through a ‘nested’ approach (first 
presented coherently by Pedroni et al. 2007). Taking this approach, countries could start REDD 
activities at any level. Those that decide to start at the subnational level could scale up to a national 
approach as they strengthen their capacity and improve governance. Transition to a national 
approach would be mandatory, either within an agreed time frame or when an agreed percentage of 
forest area is covered by REDD projects; whichever comes first. 
 
Although the transition to a national approach would be obligatory, it would still be possible to 
credit individual project activities. The nested approach therefore has two unique features: Firstly, 
the capacity to scale up from a subnational to a national approach over time. Secondly, it gives 
countries the option to account for and receive international credits at subnational and national 
levels simultaneously. Also, different countries could use different crediting mechanisms at the 
same time. 
 
In a nested approach, where accounting and crediting take place at both subnational and national 
levels, procedures for monitoring, reporting and verification, and reference levels, would need to be 
harmonised. An arrangement for sharing credits between the two levels could be modelled on the 
Kyoto Protocol Joint Implementation Mechanism. At the end of each accounting period the country 
would have to deduct all credits issued and committed at subnational level from national credits for 
country-wide emissions reductions (see box 1). Should the national level fail to deliver carbon 
benefits, independently validated and verified subnational activities would still be credited. 
 
Box 1. How a nested approach might work 
A project generates 1000 tonnes of carbon dioxide emission reductions during the accounting period. The country’s 
overall reduction (carbon credits) is 5000 tonnes during the period. The 1000 tonnes already credited to the project have 
to be deducted from the national balance. To allow for project-level leakage, monitoring, reporting and verification 
costs, and the risk of non-permanence (higher emissions in the future), the government may retain a certain share of the 
carbon credits assigned to the project. Thus, the government and the project might make a deal that the project keeps 
70% of the credits while the government keeps 30%. In this scenario, the project would keep 700 credits and the 
government 4300 credits. 
 
Even under an exclusively national approach, a country could also put in place subsidies that 
allocate some of the national credits to projects. This would reduce deforestation and degradation, 
and compensate districts, communities and farmers for the cost of forest conservation. In other 
words, a country could establish a national system for Payments for Environmental Services (PES) 
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that extends the global REDD system to the local level. In a nested approach this would be 
considered part of the international agreement, whereas it would not be considered part of the 
international agreement in an exclusively national model. 
 

6.1 Rationale 
Nested approaches would allow countries to implement REDD activities before they are ready to 
participate at the national level.  Nested approaches also acknowledge that the funding required to 
provide incentives for REDD is unlikely to be available from public sources. This means that to 
start reducing emissions countries would need to tap into private sector financing . However, the 
private sector is reluctant to provide funds directly to developing country governments or to fund 
projects that depend on government actions to reduce emissions from deforestation and degradation 
nationwide. The private sector is unlikely to be attracted to invest in a system where the government 
allocates funds and carbon credits. The political and legal risk is likely to be considered too high. 
 
Nested approaches therefore credit emissions reductions at the subnational level. This means that 
subnational projects or activities could be credited before a country is ready to account for REDD 
nationally. Subnational activities approved and authorised by the country before the national system 
is operational would be rolled over into the broader national accounting framework. Nested 
approaches thus account for different national circumstances and capacities when engaging in 
REDD mechanisms. 
 
The disadvantage of a nested approach is that it requires a country to account not only for emission 
reductions but also to differentiate between the results of project and the results of national policies 
and measures. Governments would need to cooperate with subnational actors, and subnational 
actors would need government approval. International institutions would need to be established to 
certify and approve subnational projects and issue credits (at least initially). An international system 
could suffer the same shortcomings and inefficiencies leading to long back-logs in project approval 
as the CDM system. 

6.2 Baseline establishment 
Baselines would be established at subnational and national levels by applying UNFCCC approved 
baseline and monitoring methodologies (see discussion above). Before a country assumes a national 
target, baselines for subnational activities would be established.. Once a national accounting 
framework is in place, regional baselines could be established that would apply to all authorised 
subnational activities. To avoid any conflict with project reference lines, countries could harmonise 
subnational and national reference lines. Alternatively, it might be decided to manage the risk 
associated with the project baseline. This might be the chosen route where project accounting 
standards are more stringent than national standards. 

6.3 Monitoring and reporting 
Monitoring would be at both the national level and the subnational level. The risks of double 
counting or tracking units would be managed in the respective inventory and registry systems. 

6.4 Managing leakage and additionality 
Once the national REDD reference level has been determined, managing leakage in a nested 
approach would be similar to managing leakage in a national approach. However, because 
individual projects are trading credits (and transferring carbon rights) systems will need to be in 
place to estimate leakage according to internationally approved standards and methodologies. To 
manage leakage nationwide governments could decide to apply an arrangement similar to the JI 
Track 2. This applies a correction factor that discounts a percentage of calculated emission 
reductions. 
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Projects would have to account for all leakage and displacement of emissions according to an 
approved methodology. The displacement of emissions should be deducted from project credits. 
Accounting methods would have to be credible and conservative. Where leakage could not be 
tracked, a subnational activity would not qualify for carbon credits. 
 
A country could require subnational projects to transfer a percentage of their REDD credits to a 
national reserve account. Reserve credits would not be tradable, but would be an insurance against 
leakage or loss of permanence. The country could decide to release reserve credits if subnational 
projects were successful in addressing leakage and permanence. 

6.5 Crediting systems 
Until countries adopt national reference scenarios, emissions would be credited exclusively at 
subnational level. Credits would be issued by an international system, similar to the CDM executive 
board. Once a country has adopted a national target, emissions and emissions reductions would be 
accounted for at the national level. The country would be rewarded for reducing emissions at the 
national level. National governments would receive credits for reducing emissions below the 
baseline. Reductions in emissions resulting from individual projects would not be counted. Any 
credits issued to subnational projects would have to be deducted from the national account. Projects 
would claim carbon credits after verification, regardless of national performance. 
 
The crediting system could be modelled on the existing Joint Implementation mechanism. At the 
end of each accounting period, the country would have to deduct all issued and committed credits 
from national credits in calculating country-wide emission reductions. 
 
To deal with the risk of non-permanence, credits could be set aside in a permanence buffer account. 
The number of credits set aside would depend on either agreed default values or project-specific 
risk assessments. Should  the country as a whole underperform, credits would be cancelled from the 
buffer account. Underperforming projects or regions would be given a higher risk rating and be 
required to set aside more credits during the next accounting period. If the buffer account becomes 
exhausted, the shortfall should be carried over to the next period and factored into any re-negotiated 
national targets. Underperforming countries should be banned from crediting until they comply. 
 
The nested approach, like the Joint Implementation mechanism under the Kyoto Protocol, offers 
various modes for participation. Each mode requires the country to satisfy a set of increasingly 
onerous eligibility requirements. Countries would become eligible to manage their accounts and 
verify project emission reductions independently of the international system. At each level 
developing country governments would retain the authority to approve public or private entities to 
implement projects within the country. 

6.6 Costs and financial flows 
The nested approach would require a financing mechanism which would allow subnational projects 
to market emission reductions independently from the government. All projects would need 
government approval. Subnational activities would thus be able to access foreign and domestic 
finance directly and transfer carbon credits in return. Governments would be rewarded for overall 
national performance and issue credits at the national level. Governments would thus be able to 
access financing to establish and maintain national policies and institutions. The mechanism could 
further be complemented by other market and non-market-based funding. 
 

6.7 Institutions 
A country could start participating in a nested REDD mechanism by approving subnational projects 
and activities. All that would be required would be national criteria for REDD activities, and a 
registry that tracks activities and credits. As soon as the country is able to account for its emissions 
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and emission reductions at the national level, it could graduate to national REDD accounting. In this 
case it would have to have a national institution to ensure accurate tracking of emission reductions 
as well as systems to manage REDD funds. In addition it would have to deduct project level 
emission reductions from national emission reductions. 

7 Assessment of the three approaches 
The merits of the three approaches can be assessed in relation to the ‘3E’ framework (elaborated in 
Annex 1): Is the mechanism achieving its greenhouse gas emissions targets (carbon effectiveness)? 
Are these targets achieved at the minimum cost (cost efficiency)? What are the distributional 
implications and co-benefits (equity and co-benefits)? 
 
Table 2. Pros and cons of subnational, national and nested approaches 

Criteria REDD model 
Effectiveness Efficiency Equity and co-benefits 

Subnational 
approach 

+ Broad short-term 

participation 

+ Attractive to private funders 
– Domestic leakage a problem 
– Does not trigger the required 
policy changes 
– Weak involvement of host 
countries 

± MRV costs lower overall but 
higher per CO2

 equivalent 
+ Differentiated incentive 
payment possible: lowers costs 

+ Easier participation by poor 
countries and those with weak 
governance  
+ Can target poor domestic 
groups and create more 
opportunities for community 
participation 

National 
approach 

+ Broader set of policies 
pursued 
+ Captures domestic leakage  
+ Stronger host country 
ownership  
– Unsolved issues of reference 
levels (additionality) 

+ Lower MRV and transaction 
costs per CO2 equivalent 
+ Low-cost (non PES) policies 
available 
– Potential for policy and 
governance failure 

+ Potentially larger overall 
transfers 
+ Better alignment with national 
development strategies 
– Favours middle-income 
countries 
 – Risk of high level and elite 
capture (‘nationalisation’ of 
carbon rights) 

Nested approach + Combines strengths of other 
two approaches 
+ Flexibility based on national 
circumstances 
+ Potential for larger overall 
transfers 
- Unsolved issues of reference 
levels (additionality) 

+ Both differentiated 
compensation pay and low-cost 
broad policies 
 - High MRV costs (which 
requires disaggregated national 
data) 
 - Challenging harmonisation 
between national and 
subnational levels 

+ Increased country 
participation and larger 
transfers to poor countries  
+ Possible to target poor groups 

 

7.1 Effectiveness 
In terms of carbon effectiveness and emission reduction goals, the differences between the three 
approaches can be assessed in three main dimensions: (i) ability to deal with leakage and 
additionality; (ii) overall level of participation, which will influence overall emissions reductions 
achieved; and (iii) broad policy reforms, which will influence the depth, cost and permanence of 
reductions. 
 
National approaches must set credible national reference levels (credit baselines), and address 
questions of permanence and liability, i.e. what will happen if the country’s emissions are above the 
reference levels. International negotiations have not yet resolved all the issues associated with doing 
this. There is a real risk that, because so many criteria for setting baselines are being discussed (e.g. 
national circumstances), baselines may be inflated, which will generate ‘tropical hot air’ (no 
additionality). Inflated baselines would undermine the effectiveness and also the long-term 
credibility of national systems.  
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The geographical scope of national and nested approaches is potentially much larger than the 
geographical scope of subnational approaches, thus addressing the problems of domestic leakage in 
accounting and of achieving greater effectiveness (M-Co Consulting 2008).  
 
Currently, most developing countries cannot take a national approach because their monitoring, 
reporting and verification (MRV) infrastructure is inadequate. This raises the problem of 
international leakage. The flexibility of the nested approach should permit most countries to 
participate sooner, either taking a (temporary) project approach or a national approach, or by 
pursuing both simultaneously. The choice will depend on their capacity for MRV, whether or not 
they have institutions in place to handle REDD funds and the nature of their national REDD 
strategies. The flexibility of the nested approach and the scope for broad participation should result 
in decreased emissions compared to the other approaches. 
 
Private investors may be reluctant to buy emission reductions from countries and may prefer to 
invest in ‘tangible’ forest projects. Forest projects are directly associated with reductions and other 
benefits, such as conserving biodiversity and reducing poverty. Because they have no control over 
host country risks, private investors are unlikely to invest upfront in emission reductions at the 
national level than directly in forest projects. This could exacerbate the problems of limited country 
participation in national-level REDD.  
 
The scope of REDD policies is also much broader in a national approach. One of the key 
conclusions in the deforestation literature is that deforestation is primarily driven by extra-sectoral 
forces, that is, broad policies and economic forces (e.g. Angelsen and Kaimowitz, 1999; Kanninnen 
et al., 2007). These would generally not fall within the scope of a project-based approach. Reforms 
such as changes to land tenure and improving governance could be key elements of a national 
REDD strategy. However, it would be difficult to trace the effects of such reforms to particular 
geographical areas. Also, these kinds of reforms would generally not fall within the scope of a 
subnational or project-based approach. Thus, national approaches are likely to encourage broader 
and more strategic policies than nested and subnational approaches, and lead to deeper and longer-
term emissions cuts. 
 

7.2 Efficiency 
The cost efficiency of the three approaches to REDD is likely to be affected by: (i) the costs of 
monitoring, reporting and verification (MRV); (ii) the costs of implementing policies; and (iii) 
opportunity cost payments. 
 
A national MRV infrastructure has significant economies of scale. This means that the national 
approach is likely to be more efficient than nested and subnational approaches in terms of cost per 
unit of carbon dioxide emission reduction or area covered. For example, an exclusively national 
approach would not necessarily require disaggregating data to regional or district levels, reducing 
the number of sample plots that need to be monitored. The nested approach costs more than the 
national approach because monitoring and accounting must be at both national and subnational 
levels (disaggregating national level data is costly).  
 
A second element affecting efficiency is the cost of implementing REDD policy. Implementing a 
system to credit subnational units (a national PES system) incurs costs such as the cost of 
registering projects with central institutions, the costs of validation and verification, and the costs of 
administering contracts. Economies of scale favour nationwide implementation (Ecosecurities 
2007). However, while a national system may have the potential to generate greater emissions 
reductions at lower cost, bureaucracy and corruption could make a national system inefficient. A 
subnational approach may have higher overall transaction costs per unit of emission reduction, but 
may be run more efficiently. Subnational approaches would typically take the form of small 
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projects managed by private entities that have experience in carbon market mechanisms and that 
prioritise cost efficiency. 
 
National approaches may include broad policy reforms. Many of these will be cheaper to implement 
than payment for environmental services (PES) schemes. In some cases reforms might even 
generate savings, such as by removing subsidies that stimulate deforestation and degradation. 
 
The opportunity costs of forest conservation (typically the profits from agriculture and timber 
harvesting that could be generated from the land) vary greatly among those who hold rights to use 
forests. If rights holders could be compensated according to the specific opportunity costs they 
incur, overall costs would be substantially lower. In a study from Brazil, Börner and Wunder (2008) 
estimate that perfectly differentiated payments save 45-75% compared to uniform compensation. 
Introducing differentiated payments might be more realistic in a subnational approach as part of a 
nested system than in a national system where the transaction costs of doing so would be higher. 
However, introducing differentiated payments does raise equity issues as some of the poorest rights 
holders also have the lowest opportunity costs. The difficulties experienced in excluding non-
additional activities (leading to inefficient payments) can be seen in the national PES system in 
Costa Rica (Karousakis 2007). Differentiated payments are possible in a national system, but there 
is a trade-off between opportunity cost payments and transaction costs, and possibly also between 
opportunity cost payments and equity. 

7.3 Equity 
Equity is an issue that needs to be addressed between countries (internationally) and within 
countries (internationally). The latter is to a large extent determined by national REDD strategies 
and policies. Although an international REDD agreement is likely to be ‘implementation neutral’, in 
the sense that it will not specify which national policies are to be implemented, the global REDD 
regime will have implications for domestic distribution of benefits and costs. 
 
At the international level, a regime allowing only national approaches to REDD could exclude most 
of the low-income countries on grounds that they have inadequate infrastructure for MRV and poor 
governance. Thus, the international flow of money could be skewed towards a few middle-income 
countries, such as Brazil. However, subnational approaches might not necessarily be better in this 
regard, as illustrated by the CDM experience. In 2007, 73% of all CDM credits sold were ‘made in 
China’ (Hamilton et al. 2008). This points to the need – irrespective of the approach chosen – to 
strengthen national capacity and institutions and, more generally, to improve governance and 
accountability to ensure participation of the poorest countries. 
 
In terms of intra-national equity, a centralised national approach could limit the participation of 
rural communities in the design and implementation of REDD. This could result in inequitable 
sharing of benefits and the ‘nationalisation’ of carbon rights. Large new financial flows may 
increase the risk of corruption and be captured by the state, preventing the benefits from reaching 
the poor. Governments also have decidedly mixed track records in promoting inclusive decision-
making processes (Foti et al., 2008) and may have little incentive to ensure broad local participation 
in REDD. If processes in national approaches are inequitable they may result in inequitable 
outcomes. On the other hand, a national approach may align with national development strategies 
and bring long-term development benefits. 
 
Smaller-scale subnational and nested approaches may be more flexible than larger-scale national 
approaches in responding to needs in specific contexts. Evidence from some carbon credit forestry 
projects suggests that they can strengthen local capacities, participatory decision making and 
community-based resource management (Corbera 2005). However, private investors and 
conservation NGOs have a mixed track record when it comes to factoring community concerns into 
their projects. Carbon markets are driven primarily by global climate protection objectives, rather 



25 

than local socioeconomic objectives. Both subnational and national approaches are likely to face 
challenges in this area, but the drivers shaping the level of participation, along with the actors and 
processes involved, will be different. 
 
Another critical factor for the equity among countries is the reference level. The main proposal is to 
base reference levels on historical deforestation. The forest transition theory predicts a pattern of 
low rates of deforestation during the early phases, followed by a period of high deforestation before 
the forest cover eventually stabilises and starts increasing (Mather 1992, Angelsen 2007). If this 
theory adequately predicts the pattern of deforestation, using historical deforestation rates to set 
reference levels could systematically discriminate against poor countries. Forests in poor countries 
could be at an early stage in the forest transition, with low historical deforestation, but the rates 
would be expected to accelerate in a BAU scenario. Thus there are strong reasons to include 
elements such as the Development Adjustment Factor (DAF). 
 
Overall, a national approach or nested approach could reduce emissions more than a subnational 
approach and, therefore, generate larger transfers. 
 
A national approach could, therefore, attract more financing and reduce emissions to a greater 
extent than the other approaches. This may or may not be at the expense of development objectives. 
It depends on how the REDD financing is aligned with national development strategies and whether 
structures are in place which can help devolve finances and authority to lower levels. 
 
Indeed, finding a balance between climate and development objectives is a challenge. It is difficult 
to combine multiple objectives in a single initiative. Often, an initiative that has a climate objective 
will ‘tack on’ development goals as a political gesture. For example, a review by May et al. (2004) 
of the Noel Kempff REDD pilot project in Bolivia showed that the community development 
programme (APOCOM) invested in multiple co-benefit activities, but that most proved to be 
unsustainable. From 1998-2001, 93 micro-development projects in agriculture, livestock, 
ecotourism and small business were funded, but only six were still functioning in 2001. When 
development benefits to communities are indirect, delivered as ex post compensation for loss of 
employment, rather than as quid pro quo remuneration for providing services (Grieg-Gran, Porras, 
Wunder 2005) development will be poorly integrated. Benefits will fail to materialise. The 
challenge ahead is to strike a balance between climate and development objectives without 
sacrificing the effectiveness of either. 

8 Conclusions  
Three approaches to the geographical level or scale of REDD accounting and incentive mechanisms 
are being discussed: direct support to projects (subnational level), direct support to countries 
(national level), and a hybrid (‘nested’) approach combining the two. 
 
The subnational or project approach allows for early involvement and wide participation, and is 
attractive to private investors. However, with this approach it may be hard to control leakage 
(increased emissions outside project boundaries) and address the broader forces driving 
deforestation and forest degradation. 
 
The national approach allows pursuit of a broad set of policies, addresses domestic leakage and 
creates country ownership. In the short to medium term, however, this approach is not feasible for 
many countries. The short-term risk is that most REDD funds will flow to the middle-income 
countries that already have adequate MRV systems. The national approach is also susceptible to 
governance failures, high level and elite capture of REDD funds, and may be less likely to mobilise 
private investment or involve local government.  
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A nested approach is the most flexible. Its flexibility allows countries to start subnational activities 
and gradually move to a national approach. The nested approach allows both approaches to coexist 
in a system where REDD credits are generated by both projects and government, thus maximising 
the potential of both subnational and national approaches. The limitations of project-based 
approaches (leakage in particular) are taken into account by setting a date for adoption of a national 
approach. This gives countries time to establish the infrastructure to monitor national forests and 
carbon. The challenge in the nested approach is to harmonise the subnational and national levels. 
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9 Annex 1: 3E and 3C criteria 
What makes a good REDD model? To answer we evaluate the models against several sets of 
criteria; 3E and 3C . Most assessments focus on the design of the model or REDD mechanism. This 
is of course important, and below we elaborate on what are termed the 3E criteria for assessing the 
design of the mechanism. But, a good REDD model is also one that is politically feasible and can be 
implemented effectively. To evaluate these aspects we developed the 3C criteria. Finally, because 
the success of a REDD model will depend on the socioeconomic, cultural, political and institutional 
environment in which it is implemented, they differ in terms of their prerequisites. We developed 
the 3I criteria to assess these aspects. In short, a good REDD model should meet the ECI criteria.4 

9.1 Specific criteria (3E)  
A typical REDD proposal seeks to comprehensively reduce GHG emissions at minimum cost, while 
also contributing to sustainable development. The 3E criteria assess to what extent the proposals are 
likely to achieve this objective: Will the mechanism achieve its GHG emission targets 
(effectiveness)? Will the target be achieved at the minimum cost (efficiency)? What will be the 
distributional implications and co-benefits (and co-costs) (equity and co-benefits)? 

9.1.1 Effectiveness 
Effectiveness refers to the achievement of specified goals for GHG reductions. Consider a REDD 
activity within a limited geographical area (community, region or nation) at a particular point in 
time, seeking an emission reduction R. First, the effectiveness depends on R actually being 
achieved. That will depend on a number of factors, including the Cs and Is discussed below. This 
sub-section concentrates on what might be termed ‘first-order criteria for effectiveness’, i.e., the 
more technical and behavioural aspects and not the underlying causes that would make a system 
effective (Cs and Is). 
 
Second, we would like R to be as large as possible, all other things being equal. Thus the model 
should have both depth (significant reductions), breadth (cover all significant sources and sinks) 
and have the flexibility and robustness to cover diverse local conditions. Third, R is not observed 
directly, but is defined as the difference between the emissions with and without REDD: R = 
Ew/REDD – Ewo/REDD. Thus R estimation is based on two variables: (i) the measurement of actual 
emissions with REDD, which must be accurate and verifiable (verification), and (ii) a realistic 
assumption of what would happen without REDD (additionality). Fourth, the activity might have 
undesirable side-effects in space (leakage), in time (permanence), and on other mitigation 
efforts. Thus the desired attributes of effectiveness include: 
 
• Depth: The relative (%) emissions reduction compared with the baseline is a flexible parameter 

in each of the REDD models discussed in this paper, rather than being intrinsic to them. Thus 
this criterion is hard to use to assess different models, and is not discussed further in Section 4. 

• Breath: The coverage of different models in terms of sectors and type of forest users, type of 
forest (e.g., ownership or location) and type of mitigation measures included is important to 
achieve comprehensive reductions. The breath is closely linked to the problems of leakage and 
of ‘cherry picking’ (including only activities that give credits while leaving out activities that 
incur debits). 

• Flexibility and robustness: The mechanism must include the ability to adapt to meet both 
diverse local conditions and unknown future changes at all scales. There might, however, be a 
trade-off between flexibility and robustness. Flexibility must also be seen in relation to the 
possibility of incurring higher transaction costs. 

                                                 
4 For a discussion of different sets of criteria, see Schlamadinger et al. (2007), Karousakis and Corfee-Morlot 
(2007), M-Co Consulting (2008) 
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• Verifiability: The actual emission reductions need to be measured and verified with a 
reasonable degree of confidence. Verifiability depends on: (i) the technology used to make 
accurate and complete measurements, and (ii) the capacity to carry out such measurements. 
REDD models differ in their requirements for verification, and the criterion is therefore 
relevant. 

• Additionality: REDD actions satisfy this criterion if they create reductions in emissions that are 
additional to what would occur in the absence of REDD (the Business As Usual (BAU) 
scenario). Additionality is a key criterion in assessing CDM projects. There are, nevertheless, 
challenges in applying it. The problem of additionality is essentially the same as the problem of 
setting an appropriate baseline (see discussion in Section 5.2). The scenario is hypothetical. 
What would happen if the action is not undertaken? Related to that, at what scale should the 
BAU assessment be done. An extension of the standard approach would be that the additionality 
criterion ensures that the international community is funding projects/providing technical 
assistance that go above and beyond what they would already be providing (no ‘crowding out’ 
effect). 

• Leakage: Leakage occurs if GHG emissions increase in one area as a result of REDD-induced 
emissions reduction in another area. Leakage can occur within a country (due to project-level 
REDD implementation) or at a global level (if not all countries participate, or if the incentive 
mechanism does not effectively cap DD). Leakage might also occur between deforestation and 
forest degradation activities if only deforestation is included. Generally, the larger the scale and 
the broader the scope of REDD, the lower the risk of leakage. Leakage should not necessarily be 
avoided completely, that might be very costly, but any leakage should be included in assessing 
the effectiveness of the project. 

• Permanence (and liability): The question of the duration and reversibility of a reduction in 
GHG emissions is referred to as permanence. The concerns relate to ensuring long-term 
reductions, that is, not just postponing emissions for a short time. Permanence can be seen as an 
intertemporal leakage (as opposed to the spatial leakage just discussed). The question of 
permanence is closely linked to liability, that is, to what extent a project or country is 
responsible for the reductions being permanent. 

• Effect on other mitigation measures: A real risk is that REDD efforts will crowd out other 
climate mitigation measures. REDD may divert public funds, including aid, private sector 
investments and impact on the global carbon market (lower carbon price). Such crowding out 
effects seem unavoidable, hard to measure and seem to apply across all the REDD models. 

9.1.2 Efficiency 
Efficiency simply refers to whether the given emission reduction, R, is achieved at the minimum 
cost. A simple measure would be the ‘costs per tonne of carbon’. The costs are typically split 
between opportunity costs and transaction costs, but the latter can productively be split into several 
sub-categories (start-up, running and land owner transaction costs). 
 
• Establishment (start-up) costs: Setting up a REDD regime requires a significant investment in 

infrastructure and institutions to collect information, monitor and handle REDD payments, 
verify and audit, and train and build capacity. 

• Running costs: A well functioning REDD system requires a stable and predictable flow of 
information and money. A budget will include time and resources, for example, for linking 
buyer and seller, and verifying compliance with requirements. Both start-up and running costs 
tend to increase if policies are complex, while they tend to decrease as units are scaled up 
(‘economies of scale’). Thus simplicity is key to reducing both establishment and running costs, 
but might be in conflict with other criteria (e.g. co-benefits). 

• Opportunity costs: The opportunity cost (the value of the best available alternative or 
opportunity) is the minimum amount the forest owner must be paid to stop DD. In the case of 
deforestation, the opportunity cost is typically taken to be equal to the agricultural rent (profit). 
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A major distinction between systems is those that make uniform payments to all REDD 
suppliers, and those that make differentiated payments (i.e., based on the opportunity costs of 
sub-groups of REDD suppliers). The latter will obviously reduce costs significantly, but raises 
some equity concerns. 

• Land owners’ transaction costs: In addition to direct compensation, the land owner is likely to 
incur the costs of protecting the forest, and thereby qualify for REDD payment. Costs of 
protecting the forest might include fencing, demarcating borders, patrolling and punishing 
encroachers. This means that compensation to the landowner should be the sum of the 
opportunity costs and his/her/their transaction costs. 

• Efficiency over time: It is likely that efficiency (costs) will improve over time and with 
scaling-up. Greater efficiency could result from ‘learning-by-doing’ and from incentives 
embedded in the mechanism. Such efficiency can be specifically incorporated into the 
mechanism, for example by phasing-in REDD, or could be induced by market competition that 
requires increased efficiency. 

9.1.3 Equity and co-benefits 
Most REDD proposals include non-climate objectives related to distribution of benefits and costs, 
livelihoods/poverty reduction and/or biodiversity. Some fear that this will overload the efforts, and 
compromise the ultimate goal, namely reduced GHG emissions (trade offs) (Peskett et al. 2008). 
Others argue that even if there are trade offs, such objectives are legitimate alongside the climate 
objective. A third view is that these objectives are compatible. For example, a pro-poor project will 
increase effectiveness, attract donors and make the project more robust politically. 
 
The equity considerations have several dimensions: 
• Fair distribution among countries: There is no simple formula for what constitutes ‘fair’ 

distribution. One dimension relates to poverty: (i) national baselines should be set such that the 
poorest countries benefit more (cf. the ‘development adjustment factor’ proposed by several 
countries), (ii) the poorest countries have, on average, more poorly developed forest information 
systems, and the infrastructure and institutions needed to participate. The complexity and 
requirements might therefore exclude them, and lead to an anti-poor REDD mechanism. 
Another dimension of fairness relates to ‘not penalising early action’ and ‘not rewarding bad 
policies‘, which is highly relevant to the discussion of setting national baselines based on 
historical deforestation.  

• Fair distribution within countries: Similar issues arise as regards the intra-national 
distribution of benefits and costs. What should be the distribution between national 
governments, regions/districts and villages/communities, or between large and small land 
owners? ‘Unfair scenarios’ would be those where strong law enforcement excludes the poor 
from using forests, only large landowners are involved because they can afford the transaction 
costs or where a substantial share of international payment is captured by central government.  

• Inter-generational distribution: The distribution of risks and benefits may change over time. 
The general claim is, of course, that the current generation, by causing the climate to change, 
imposes heavy burdens on future generations. But, for REDD the picture might be the reverse. 
The activities of current forest users will be restricted, while future forest users may benefit 
from larger forest stocks. However, the intention of REDD is to be a no-lose option for forest 
owners: they participate only if they get more from REDD than from BAU. 

• Effects on local and indigenous communities: The Bali Action Plan notes that the needs of 
local and indigenous communities should be addressed when action is taken toward REDD. 
This implies recognising traditional user rights and ownership, and including these groups in the 
REDD decision making process.   

 
Co-benefits that are relevant to assess include: 



30 

• Economic development and poverty reduction: The UNFCCC states the right of parties to 
‘promote sustainable development’, and considers economic development as ‘essential for 
adopting measures to address climate change’. REDD may enable or constrain economic 
development at the national and subnational level, affecting those economically dependent on 
forests as well as affecting national economies. 

• Biodiversity: tropical forests are the most biodiverse ecosystems on the planet, and their status 
is therefore critical for global biodiversity. Generally, preserving biodiversity should be 
compatible with REDD, but there are cases where REDD may put biodiversity at risk. 

• Forest governance: REDD could improve forest governance by establishing and improving 
planning and policy formulation and implementation, strengthening institutions, and clarifying 
land tenure. The risk is, however, that the large sums of money provided to do this could be 
diverted by corruption and mismanagement. The scenario depends on, among other things, how 
REDD is integrated into other global or national forest-related policies, and the establishment of 
a system of checks and balances, including control institutions and the institutional separation of 
the different roles (information, verification, auditing, funding, forest owner, overall policy, 
etc.).  

9.2 Broader criteria (3C) 
In addition to the specific 3E criteria, there are broader criteria for assessing the politically 
feasibility of REDD proposals. These factors affect the extent to which proposals are likely to be 
widely supported and accepted, and effectively adopted and implemented. Proposals should meet 
these criteria in order to, for example, ensure sufficient funding of REDD (and therefore ensure 
effectiveness). 

9.2.1 Commitment 
The commitment criterion assesses a country’s decision/commitment to participate in a particular 
REDD scheme. The reasons behind a decision may be complex, but the following aspects are 
critical:  
• The direct net economic gains: In the simplest analysis, the decision is based on whether or 

not the country benefits economically from participating Barrett (2003). Some models are 
designed to be ‘lose-proof’, that is, countries will always gain from participating (e.g. the 
baseline and credit models). In other models, the economic gain depends on the particular 
parameters (e.g. the national baseline).  

• The perceived (subjective) fairness: The question of fairness is a tricky one, as there are no 
universally accepted norms for what is fair, nor how norms should be applied to REDD. The 
distribution of costs (and benefits) across countries is indeed a key challenge in the UNFCCC 
negotiations. 

• Domestic politics: The domestic political situation affects a country’s position. Influential 
groups may strongly favour or oppose the deal. Questions of national sovereignty affect the 
decision. And, finally, the deal must pass ‘the common sense test’ in the constituency. 

9.2.2 Compliance 
History shows that signing an international environmental agreement is far from sufficient for 
implementation (Barrett, 2003). There must be incentives in place to implement the deal and, 
possibly, also negative incentives (punishment) for failing to do so. Two criteria are key to achieve 
that: 
• Performance based payment: Payment for REDD must be based on verified emission 

reductions. This makes the case for output (emission-based) approaches rather than input 
(cause-oriented) approaches, although the latter may achieve emission reductions at the national 
level. The key principle is, however, that payment is based on results, and not (promises about) 
on policy reforms. In some cases this may be modified because of liquidity constraints, that is, 
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there may be a need for up front payment to put in place policies and measures that lead to 
REDD. 

• Liability: Liability in this context refers to a how a failure to meet the emission target in one 
period is dealt with. Several options are possible: (i) no liability (‘lose-proof’), (ii) purchase of 
REDD credits (CAT model), or (iii) borrowing credits from a future period (transfer of liability, 
with different factors of transferability). 

• Embedding REDD in national policies and legislation: While there is a need to create 
institutions to manage a REDD scheme, the system must also be integrated into national policies 
and legislation, for example for contractual enforcement and fiduciary management. 

9.2.3 Credibility and confidence 
While the first two Cs relate to the incentives for a country to accept and implement a REDD 
agreement, the third C relates to how an agreement is perceived among donors, investors and the 
general public. For example, investor confidence is necessary for proper functioning of the market. 
What encourages credibility and confidence? 
 
• Integrity of REDD credits: This refers to the system for issuing REDD credits. Baselines must 

be realistic, DD changes must be based on high-quality information and verification, and 
payments must reach the service providers. In other words, REDD credits must make a real 
contribution to reducing greenhouse gas emissions. 

• Contribution to sustainable development: Donors, NGOs and private investors, in addition to 
wanting to make a contribution to reducing GHG emissions, have other goals. Their willingness 
to invest in REDD depends on the extent to which their other objectives can successfully 
achieved in the REDD scheme. 

• Transparency, public scrutiny, and ‘checks and balances’: Creating an institutional culture 
that promotes good governance and discourages manipulation of data, corruption, capture of 
benefits by elites and similar rent-seeking behaviour is essential for the success of REDD. This 
implies, for example, separating roles in the REDD payment system: 

(i) Sellers: forest owners/users/managers providing the service (REDD). 
(ii) Buyers: international payment channelled to the national institutions and to sellers. 
(iii)Market facilitators: linking buyers and sellers. 
(iv) Information providers: providing information about the service being produced. 
(v) Auditing: verification of the services (certification?). 
(vi) General policy formulation: setting the framework for how the market should operate. 

• Credible information on DD: REDD will generate potentially very large financial flows. 
Because the financial flows will be based on forest information, this information will become 
much more important and much more valuable than it has been in the past. This should 
encourage investment in better information systems, but will also increase the risk of biased 
information. This means that information will need to be verified by an independent body.  

• Transfer of financial resources to forest owners/users/managers: A real risk is that the lion’s 
share of international transfers may end up in central government coffers or with other powerful 
groups (local elites, large landowners, brokers). This will undermine both the effectiveness of 
the programme (the incentives for forest users will be too weak) and the equity of REDD. 
However, government bodies responsible for managing forest reserves/protected areas 
threatened by encroachment could receive funds to do this. 

• Avoid perverse incentives: A badly-designed REDD system could create perverse incentives. 
For example, if reference lines are set according to recent deforestation, this could stimulate 
forest clearing in order to raise the baseline. If information is collected by participatory 
methods, and without reliable control mechanisms, reductions might be over-reported. 
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