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Abstract
This thesis evaluates the viability of creating a national service corps in Indonesia,
called a Forest Conservation Corps (FCC), to carry out the monitoring that will be
necessary to fulfill the requirements of Reduced Emissions from Deforestation
and Forest Degradation (REDD+), a proposed global forest carbon emissions
reduction strategy. The FCC is modeled after the Civilian Conservation Corps
(CCC), a national work-relief program in the United States that lasted from 193342. A qualitative analysis examined the activities of four REDD+ pilot initiatives:
the UN-REDD Programme, the Forest Carbon Partnership Facility, the IndonesiaAustralia Forest Carbon Partnership, and the Norway-Indonesia REDD
Partnership. The results of the analysis together with the evaluation of the CCC
form the basis of the FCC model, which was designed to achieve two main goals:
(1) build measurement, reporting, and verification (MRV) capacity within
Indonesia and (2) carry out MRV that complies with global carbon emissions
reduction treaties.
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Chapter 1: Introduction
Overview
This thesis evaluates the viability of creating a national service corps in
Indonesia, called a Forest Conservation Corps (FCC), to build capacity for the
monitoring that will be necessary to fulfill the requirements of Reduced
Emissions from Deforestation and Forest Degradation (REDD+), a global forest
carbon emissions reduction strategy. REDD+ is a concept that centers on
performance-based financial incentives in which developed countries pay
developing countries to preserve their forests as a way to reduce global
greenhouse gas emissions. The original policy has evolved and expanded since it
was first placed on the international negotiating agenda in 2005. It began as
Reduced Emissions from Deforestation (RED). A second ‘D,’ which stands for
‘forest degradation,’ was added two years later. Today REDD+, the policy
currently being negotiated, also includes reforestation and sustainable forestry
activities.1 REDD++, which is not on the current negotiating agenda but has been
proposed for future consideration, encompasses all land uses, including
agriculture and peatland development. REDD+ has received considerable support
in the international community, was a core element in the Copenhagen Accord,2

1

REDD+ stands for: Reduced emissions from deforestation and forest degradation plus
conservation of forest carbon stocks, sustainable management of forests, and enhancement of
forest carbon stocks (Meridian Institute, 2011, p. 4)
2

The Copenhagen Accord is a non-binding agreement that was produced during the international
climate negotiations in Copenhagen in December 2009. It includes a collective commitment of
$30 billion from developed countries to fund REDD+, adaptation, technology development and

1

and is currently being negotiated for inclusion in the international climate policy
that is intended to replace the Kyoto Protocol in 2012. Monitoring systems that
ensure credible measurement, reporting, and verification (MRV) 3 of REDD+
activities have been identified as a crucial element for the successful
implementation of any REDD+ mechanism (UN-REDD, 2010b).
Indonesia has one of the highest rates of deforestation among tropical
forest countries, yet it has limited capacity for conducting MRV. There is a need
for solutions that address both problems, which is why I chose it for the focus of
my thesis. In formulating a topic, I began to consider the key advantages of
developing an MRV program that was modeled after the Civilian Conservation
Corps (CCC), a national service program in the United States that lasted from
1933-1942 (Salmond, 1967). Drawing from a wide range of current and historical
literature, data, and reports, this thesis answers the question: would a national
service program similar to the CCC be an effective model for building and
executing an MRV program in Indonesia?
The components of the CCC that make it a good model for an MRV
program include its scale, structure, and flexibility. The CCC was a government
program created by President Franklin Delano Roosevelt as part of the New Deal

transfer, and capacity building in developing countries for the period 2010-2012, with a goal of
giving $100 billion a year by 2020 (UNFCCC, 2009a, p. 3).
3

Measurement, reporting, and verification (MRV), is a term that refers to a monitoring system
that records and evaluates the amount of carbon stored in forests that would otherwise be
released into the atmosphere. It involves collecting a combination of remote sensing and groundbased data which are used to establish reference levels (RLs) and monitor forest inventories. In
this paper, the term ‘Forest Carbon Monitoring’ is used interchangeably with MRV and means
the same thing.
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to enhance the value of natural resources, offer jobs to the unemployed, and
provide education and training.4 Conserving and expanding the country’s forest
resources was central to the formation of the program. The work, which focused
primarily on reforestation, road construction, and soil conservation, took place in
local communities, was carried out on a national scale, and was supported by
existing government programs and infrastructure (Bennett, 2004). If the CCC
model is updated and adapted to fit within Indonesia’s governance structure, it
offers a compelling example of an effective and efficient capacity building
program that would serve as the foundation for a permanent forest carbon
monitoring program in Indonesia.
Given the likelihood that REDD+ will be included in the next climate
treaty, pilot programs (also called ‘demonstration projects’) are currently
underway in multiple counties, including Indonesia. These programs were
launched voluntarily with funding and support from select governments to lay the
groundwork for REDD+ implementation at the national level in developing
countries. They offer a way for governments and institutions to test out many of
the program ideas and theories that have been put forth over the past few years.
They also enable countries to begin tackling MRV, which has been shown to be
one of the most challenging aspects of implementing REDD+. These programs
are experimenting with a variety of different approaches to MRV. The results and
4

The New Deal was a series of government relief, recovery, and reform programs that President
Franklin Delano Roosevelt initiated between 1933 and 1938. A majority of the programs provided
jobs and financial relief to the unemployed to help them recover from economic losses caused by
the Great Depression. The CCC was one of the first programs to be created and is widely
regarded as the most successful (Bennet, 2004; Maher, 2008; Salmond, 1967).
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outcomes of these different approaches, when examined alongside the research on
the CCC and the larger body of literature on REDD+, enabled me to explore the
following questions that support the main thesis:

1.
2.
3.
4.
5.

What are the primary challenges to be overcome for MRV in Indonesia?
What are the main advantages of a top-down versus a bottom-up model?
How would participation in the FCC be encouraged?
Who will provide MRV training to FCC participants?
Is the number of jobs expected to grow, remain constant, or diminish over
time?
6. Will the program produce measurable benefits? If so, what kind and on
what scale?
7. Will the incentives and benefits offered by the FCC be enticing enough to
outweigh the advantages of participating in activities that cause
deforestation?
The information I found through my research provides answers to these
questions and supports the FCC model. For example, question three raises the
issue of recruitment. The proposed FCC model draws on a variety of program
elements of contemporary national service programs, in addition to the CCC. In
chapter six I describe incentives that would encourage participation in the FCC.
One such incentive is an educational benefit in exchange for a term of service.
Because FCC salaries are unlikely to rival or exceed those of jobs in the private
sector (oil palm industry) or illegal markets (logging), an educational benefit in
the form of tuition remission would help boost enrollment. This incentive would
offer citizens the opportunity to enhance their long-term economic circumstances
while providing the added advantage of helping to advance Indonesia’s goal of
becoming a developed economy with an educated populace. Likewise, the thesis
explains the precedent for and advantages of other recommendations within the
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FCC model, including describing how the program components address issues
such as corruption, equity, revenue sharing, and community involvement.
Citizen participation is a primary advantage of the FCC. Studies have
shown that involving local and indigenous people in forest monitoring can
provide accurate, cost-effective, and locally-anchored information (World Bank,
2010, p. 129). In the proposed model, people would be recruited to work in or
near their local communities. The salary and incentives available through the
program would provide a form of compensation to individuals who are most
impacted by the financial losses associated with keeping forests intact. This
addresses, in part, the concern expressed by many Indonesians that they will be
left out of REDD+ fund distribution schemes by corrupt government officials.
I also explain the main reasons for selecting a top-down model and
theorize why I think it would work best within Indonesia’s current political,
economic, and social systems. I also explain why a centralized system is the most
effective and efficient solution. It has been demonstrated that credible,
ecologically sound, and consistent MRV data is essential in order to participate in
the proposed global REDD+ regime and the FCC would meet that need.

Relevance
According to the Intergovernmental Panel on Climate Change (IPCC)
(2007, p. 36), deforestation accounts for an estimated 17% of global greenhouse
gas emissions. Indonesia contributes the largest share of those emissions (PEACE,
2007, p. 2) and is currently on a development trajectory that will result in
continued forest loss. For example, the palm oil sector is one of the most
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profitable and fastest growing industries in Indonesia, with palm oil plantations
accounting for the majority of deforestation in recent years. In 2009, 47% of the
world’s palm oil was produced in Indonesia, and the country plans to double its
palm oil fruit production from the current 80 million tons to 160 million tons over
the next 10 years (Koh & Ghazoul, 2010, p. 11140). Indonesia has exceptionally
high levels of biodiversity and species endemism, which means that additional
deforestation will increase the number of rare and endangered plants and animals
that go extinct. Furthermore, as an island nation, Indonesia is increasingly
vulnerable to the effects of climate change, which provides an even greater
impetus for action on REDD+. The dual threats to the global climate and
biodiversity demonstrate the urgent need for Indonesia to take action on REDD+.
In October 2009, Indonesian President Susilo Bambang Yudhoyono
committed to reducing Indonesia’s carbon emissions by 26% by 2020, which is
the largest absolute reduction commitment made by any developing country. Less
than a year later, in May 2010, Norway agreed to contribute up to $1 billion
toward REDD+ and loss of peatland in Indonesia (Norway, 2010a & 2010b). The
country is also engaged in REDD+ pilot activities launched by the United Nations
REDD Programme (UN-REDD) and the Forest Carbon Partnership Facility
(FCPF), and has passed the world’s first laws related to REDD+, which create a
framework for allocating carbon rights (FAO, 2011, p. 71). These actions indicate
elevated levels of commitment to REDD+ by both Indonesia and developed
countries. It seems likely that, in the near future, Indonesia will need a national
MRV program that can be rolled out quickly and achieve maximum effectiveness
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at a minimal cost. Yet MRV capacity in Indonesia remains weak. For example,
Indonesia’s 2009 Readiness Preparation Proposal (R-PP)5 recognizes that
enforcement of regulations relating to MRV systems have been weak, but it
doesn’t outline any concrete actions or plans for improvement (Davis et al., 2009,
p.14).
There is currently significant concern among individual citizens and
indigenous groups that revenue sharing at the sub-national level will be
inequitable. They have expressed an eagerness for policy provisions and systems
that would circumvent corruption and ensure REDD+ funds are distributed fairly
and equitably. Given these concerns, there is a need for REDD+ solutions that
address corruption and equity issues. A key advantage of the FCC program is that
it channels a certain amount of REDD+ revenues directly to individuals, many of
whom are likely to be members of indigenous groups or dependent on forests for
their livelihoods.
Finally, the United Nations General Assembly has designated 2011 the
‘International Year of the Forests’ which coincides with a heightened level of
attention given to REDD+ (FAO, 2011). International negotiators, world leaders,
government representatives, researchers, program administrators, academic
scholars, and others involved with REDD+ activities are actively seeking
solutions that address the issues that are raised with this thesis, especially MRV
and how it can eventually be linked to larger global greenhouse gas emissions
5

A Readiness Preparation Proposal (R-PP) is a document that outlines the steps a country needs
to take in preparation for undertaking REDD+ activities, also known as ‘REDD+ Readiness’. It
includes a framework for establishing a budget and schedule, as well as information about
capacity building needs and quality of data.
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trading markets. Therefore, this topic is timely and relevant to the current global
forest policy discussion.

Research Methodology
A qualitative analysis of current measurement, reporting, and verification
(MRV) plans and practices in Indonesia was conducted to answer the central
research question. The analysis draws primarily on reports produced by: (1) the
UN-REDD Programme, which funded and launched Indonesia’s first official
REDD+ pilot program; (2) the Forest Carbon Partnership Facility, which offers
countries financing and guidance for developing systems and policies in
preparation for REDD+; (3) the Indonesia-Australia Forest Carbon Partnership;
and (4) the Norway-Indonesia REDD Partnership. The pilot programs and
readiness initiatives are still in the early stages, which means data collection is not
yet complete and preliminary results are limited. As a way to narrow the
information gap, I examined supplemental reports, scientific assessments,
theoretical literature, and supporting data from other relevant sources. Through
that process, I was able to identify elements and variables that are considered
essential for an effective REDD+ MRV program. I studied the Civilian
Conservation Corps (CCC) to determine whether its administrative framework
would meet the goals and purpose of REDD+ MRV and be compatible with
Indonesia’s current political regime. The results of the analysis together with the
evaluation of the CCC form the basis of the Forest Conservation Corp (FCC)
model, which was designed to achieve two main goals: (1) build MRV capacity
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within Indonesia and (2) carry out MRV that complies with international carbon
emissions reduction treaties.

Goals
Tropical rainforest conservation has been an interest and passion of mine
for more than ten years. In graduate school I have focused on learning more about
REDD+ and other policy solutions that would enable emerging economies to
simultaneously preserve natural resources and maintain their economic growth
trajectories. In selecting my thesis topic, I wanted to explore a solution that could
be readily implemented and one that I had not seen addressed in the body of
literature on REDD+ and MRV. I also saw this project as a way to gain a nuanced
understanding of the many facets of REDD+, from reconciling local, national, and
global forest governance issues to deciphering the technical and logistical
challenges of implementing a national MRV program. Finally, this project offered
me the opportunity to undertake a substantive, in-depth analysis of an issue that is
currently at the forefront of global environmental policy discussions. I plan to
pursue a career in international environmental policy when I graduate and having
strong interdisciplinary knowledge in this area is likely to be an asset in the job
market.
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Chapter 2: Deforestation and Forest Degradation
Introduction
Indonesia, the world’s largest archipelago, is made up of more than 17,000
islands spread across more than 1.8 million square kilometers in the Pacific
Ocean. Its tropical rainforests are known for having extraordinarily high levels of
biodiversity. Thousands of endemic animals and plants inhabit the forests,
including an estimated 3,305 species of amphibians, birds, mammals, and reptiles,
and at least 29,375 vascular plants (World Bank, 2011). Forests are also a vital
part of the economy and culture of the country, supporting the livelihoods of
thousands of people living in indigenous communities and rural areas who depend
on the forests for building materials, medicine, incomes, and food (Shepard,
2004). Forests also provide valuable ecosystem services, both locally (watershed
protection) and globally (carbon sequestration). For example, from 1990 to 2007
tropical forests captured an estimated 1.2 billion tons of carbon dioxide a year,
which represents 55% of the global forest carbon sink (Pan et al., 2011, p. 1).
Given that Indonesia has the third largest area of rainforests in the world (World
Bank Group, 2009, p. 12), it represents a large share of that sink.
Continuous deforestation and forest degradation over the last twenty years
has led to the loss of massive areas of rainforest in Indonesia. The loss of old
growth forests, called primary rainforests, is of particular concern, since they
support the most biologically diverse ecosystems and have been shown to release
the largest amount of carbon emissions when cleared. Heightened global
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awareness of the ecological value of rainforests combined with growing
knowledge of the role of rainforests in the global climate and carbon cycles has
elevated REDD+ in international environmental negotiations in recent years.

Background
The IPCC defines deforestation as “the direct human-induced conversion
of forested land to non-forested land” (UNFCCC, 2006a, p. 5). More commonly,
it is referred to as the cutting, clearing, reduction, or removal of a forest. Forest
degradation refers to structural or functional changes to a forest that decrease the
quality of a component of the ecosystem – such as soil, vegetation, tree density, or
species composition – and limit its capacity to provide goods and services. Unlike
deforestation, the size of the forest area is not reduced. The IPCC (2003, p. 16)
defines forest degradation as the “direct human induced long-term loss (persisting
for X years or more) of at least Y % of forest carbon stocks (and forest values)
since time (T) and not qualifying as deforestation.” However, there is no
authoritative, universal, operational definition for either term. There are dozens of
variations on the definitions owing to the differing forest management goals and
strategic interests of different nations, regulatory bodies, agencies, institutions,
businesses, and organizations. In practice there is a great deal of uncertainty and
ambiguity regarding what constitutes ‘deforestation’ and ‘forest degradation’. I
included the IPCC’s definitions because any future REDD+ mechanism will
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likely need to conform to IPCC and UNFCCC reporting principles, guidelines,
and methodologies.6
The exact extent of deforestation in Indonesia is currently unknown.
Forest loss estimates vary widely depending on the data source, methodology, and
reporting period (Grainger, 2008). However, research suggests that deforestation
rates have dropped in the past decade compared to the exceptionally high forest
loss that took place during the 1990s. For example, the FAO (2010, p. 230)
estimated that the deforestation rate was 1.75% from 1990 to 2000 and 0.31%
from 2000-2005. Hansen et al. (2009, p. 7) show higher rates of 1.78% and
0.71%, respectively, with deforestation concentrated in the lowlands of Sumatra
and Kalimantan. By contrast, Miettinen et al. (2011) found an overall annual
deforestation rate of 1.0% from 2000 to 2010, but that figure represents all of
Southeast Asia, not just Indonesia. However, the same study found that
deforestation rates soared to over 5.0% in the eastern lowlands of Sumatra,
supporting the findings of Broich et al. (2011, p. 7), who discovered “high spatial
and temporal variation” in forest loss trends in sub-regions of Indonesia, including
Sumatra and Kalimantan. A mapping project by Hammer et al. (2010) shows
similar trends, with significant variations in annual forest clearance rates from
2005 to 2010 and distinctive clusters of rapid forest loss in Sumatra, Kalimantan,
Sulawesi, Maluku, and Irian Jaya. Even with the decline, the scale and pace of

6

Indonesia ratified the United Nations Framework Convention on Climate Change (UNFCCC) in
August 1994 and is now included as a Party to the Conference, which binds it to the rights and
obligations put forth by the UNFCCC (UNFCCC, 2011; Ministry of Environment of the Republic of
Indonesia, 1999).
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rainforest destruction has made Indonesia the world’s third largest emitter of
greenhouse gases, behind China and the United States.
Gauging forest degradation rates is even more difficult, as demonstrated
by the lack of current statistics or quantitative data showing Indonesia’s levels of
forest degradation (UN-REDD, 2010a). However, a 2006 study by Marklund and
Schoene (as cited in Tavani et al., 2009) indicated that Indonesia’s forest stock is
diminishing by an estimated 6% a year, with forest degradation accounting for
two thirds of that figure and deforestation accounted for the remaining third. This
suggests a need for a more detailed assessment that correlates different types of
forest loss with distinct causal activities.

Causes
Today a leading cause of rainforest loss in Indonesia is land clearing for
commercial palm oil development. Palm oil comes from the fruit of the palm oil
tree, an agricultural monocrop that thrives in tropical environments, particularly
Southeast Asia, which has extended periods of light, evenly distributed rainfall,
and year-round temperatures that are favorable to tree growth. The oil is extracted
from two parts of the fruit – the flesh and the kernel – and each fruit yields
approximately 82% crude palm oil, 10% palm kernel meal, and 8% palm kernel
oil (Brown & Jacobson, 2005, p. 6; Santosa, 2008, p. 457; Basiron, 2007, pp. 289290). The fruit grows in compact bunches, with 1,000 to 3,000 fruits per bunch
and multiple bunches per tree (MPOC, 2011). To ensure optimal fruit yields, trees
are planted approximately 30 feet apart in a triangular pattern, which means that
industrial-scale cultivation requires vast areas of contiguous land (Better Crops
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International, 1999). To achieve economies of scale and process the fruit quickly,7
trees are grown on plantation ‘estates’ by business conglomerates that build and
operate palm oil mills and refineries nearby (Basiron, 2007, p. 291). Once
seedlings are planted it takes approximately three years for trees to mature and
produce fruit. After that, the trees produce fruit multiple times throughout the year
for as long as 25-30 years, at which time they are removed and the land is replanted with new trees (FAO, 2001, p. 12).
Palm oil recently surpassed soybean oil as the world’s leading vegetable
oil, mainly because it costs less to produce and is priced lower than alternatives. 8
Developing countries are the leading consumers, with India, China, Pakistan, and
Bangladesh importing 35% of the global supply and Indonesia, Malaysia, Nigeria,
and Thailand consuming 24%; by contrast, the United States imports 2% of the
global supply (Boucher et al., 2011, p. 52). Palm oil is used primarily as cooking
oil and in commercially processed foods such as chocolate, baked goods, ice
cream, margarine, shortening, peanut butter, canned goods, and microwave meals.
It is also used by the cosmetics industry (in lipstick, lotions, soaps, and creams)
and chemical companies (as a lubricant and raw material), and it is a main
ingredient in biofuels (Brown & Jacobson, 2005). Palm kernel meal, which is a
by-product of the extraction process, is used as a supplement in animal feed
(Basiron, 2007).
7

Freshly harvested palm oil fruit must be processed within 24 hours to prevent spoilage
(Boucher et al., 2011, p. 53; Santosa, 2008, p. 457).
8

Oil palm is a high-yield crop that requires just 0.26 hectares of land to produce one ton of oil
whereas soybean, sunflower, and rapeseed need 2.22, 2.00, and 1.52 hectares, respectively
(MPOC, 2011).
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Indonesia and Malaysia together produce 85% of the global supply of
palm oil (Carter et al., 2007, p. 307) and Indonesia has been the world’s leading
producer since 2005 (Santosa, 2008, p. 455). Supply forecasts and growth trends
indicate that the amount of land covered by palm oil plantations in Indonesia will
continue to expand, especially in the Kalimantan province on Borneo (Carter et
al., 2007, p. 312), driven in large part by Indonesia’s growing biofuel industry.
The total area of expansion is expected to be 8.90 million hectares in 2012 and
reach 26.07 million hectares by 2020 (Santosa, 2008, p. 455) (see Figure 1). Palm
oil expansion into peat swamp forests is compounding the damage, since clearing
the land typically involves draining and burning the peatland, which increases
carbon emissions exponentially (Boucher et al., 2011). Thirty five years ago an
estimated 20 million hectares of peat swamp forests covered Indonesia. Between
1987 and 2000, approximately 3 million hectares were destroyed and an
additional 1.04 million hectares were cleared between 2000 and 2005, mostly due
to palm oil expansion (Ministry of Forestry of the Government of Indonesia,
2008, p. 47). Expansion of smallholder palm oil development also poses a threat
to forests. For example, smallholders are responsible for one third of the area
being cultivated for palm oil and that is expected to continue (Rist et al., 2010).
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Figure 1: Extension of Oil Palm Plantation Area by Province in Indonesia

Note: Reprinted from Santosa, S. J. (2008). Palm oil boom in Indonesia: From plantation to
downstream products and biodiesel. Clean-Soil Air Water, 36(5-6), p. 456.

Proponents of REDD+ point out that it is one of the least expensive
abatement options available for reducing greenhouse gas emissions, making it an
ideal solution for curbing deforestation, forest degradation, and other
unsustainable land use practices (Stern, 2006, p. 217). However, some researchers
suggest that the financial gains derived from unsustainable land uses may
undercut REDD+ incentives. Most profitable land uses involve cutting down or
degrading the quality of rainforests. For the reasons outlined above, palm oil
development is anticipated to remain an ongoing threat to rainforest conservation.
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Recent studies suggest that profits under REDD+ won’t exceed the profitability of
palm oil development. Persson and Azar (2010) predict that carbon pricing
schemes will drive up the price of fossil fuels, which will end up boosting demand
for lower-priced biofuels and biofuels’ main ingredient: palm oil. Similarly,
Butler et al. (2009) conducted a study that indicated incentives for escalated palm
oil development will substantially outweigh the value of keeping forests intact.
While the findings suggest that a carbon credit trading scheme would potentially
mitigate the effect, they also suggest that market demand for palm oil – as well as
other profitable land uses that lead to forest loss – present a potential obstacle to
the implementation of REDD+. Studies such as these highlight the level of
uncertainty that exists about the potential impact of commodities on carbon
markets. If it turns out that REDD+ revenues don’t counterbalance the economic
incentives of continuing to clear forests, it could threaten to cripple or collapse
REDD+ systems. This is of special concern to Indonesia, which generates a
considerable portion of its revenues from the palm oil sector. For this reason,
some researchers say that REDD+ systems need to take into account global trade
flows and market trends. Other profitable land uses present the same dilemma.
Logging, mining, and agriculture generate substantial revenue for businesses and
individuals, and many are concerned that profits in those industries will exceed
REDD+ revenues.
Palm oil development has also been prioritized in decisions made by the
Indonesian government, which began accepting money from World Bank funding
agencies for plantation development starting in 1988 and continuing through 2002
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(Compliance Advisor Ombudsman, 2009, p. 15). More recently, Indonesia set the
goal of becoming the world’s largest supplier of palm oil for the biofuels industry.
This set the stage for further expansion. On May 20, 2011, Indonesia’s President,
Susilo Bambang Yudhoyono, signed a two-year moratorium on new forest
concessions, however, the decree excluded existing and “pre-approved”
concessions, extensions of existing concessions, and national development
projects, which many contend was a deliberate attempt to pave the way for
continued palm oil development (Belford, 2011).9
The oil palm sector is also intertwined with the pulp and paper industry,
which is a second major source of forest loss. Logging, timber production, and oil
palm development are often concentrated within a few industrial conglomerates
that are involved in all three activities (Resosudarmo, 2005). These companies
have developed business practices that maximize profit, yet also maximize forest
loss. It takes palm oil trees three years after being planted to produce fruit. To fill
this revenue gap, producers routinely opt to clear a forested area, sell the wood,
and then plant palm oil plantations on the cleared land. The money from selling
the wood subsidizes plantation development in the interim period before the first
palm oil harvest (Brown & Jacobson, 2005; Butler et al., 2009). Exacerbating the
9

Forest concessions are the principle form of land tenure in Indonesia. A forest concession (also
called a timber concession) is a contract, license, or permit that gives a company or an individual
the right to extract trees from a defined area of forest within a given time period; it often
specifies the number, type, and size of trees that may be harvested. Typically, a fee is levied by
the government in exchange for awarding a concession. However, in Indonesia fees are often set
far below the market price of timber or avoided entirely. In addition, monitoring and
enforcement of concession restrictions are often weak or non-existent. These factors have led to
overexpansion and unsustainable logging practices (Gray, 2002, pp. 4 & 8-10; Society of
American Foresters, 2008). Concessions are also granted for mining and other land uses.
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ecological damage, producers often clear areas of primary rainforest for
plantations, since old-growth forests contain older, more valuable trees.
Intensive logging to supply demand from the pulp and paper industry is
also a key contributor to deforestation and forest degradation. Some of the
logging is sanctioned by the government through forest concessions; however
selective logging is a common practice that involves harvesting mature, old
growth trees, which leaves behind tree felling gaps, logging roads, and log decks,
all of which degrade forests (Ministry of Forestry of the Republic of Indonesia,
2008). While timber smugglers account for a certain amount of illegal logging,
the majority of illegal clearing is carried out by forest concessionaries and
plantation developers, who engage in massive logging operations outside of their
permit areas (Boucher et al., 2011; Obidzinski et al., 2007).
Most fires in tropical forests are deliberately set as a way to clear land
quickly and inexpensively (Miettinen et al., 2011; Secretariat of the Convention
on Biological Diversity, 2001). Forest fires have resulted in the loss of large areas
of rainforest and significant emissions during years when they were numerous and
severe, such as in the 1997 when they accounted for an estimated 10% of global
fossil fuel emissions (Page et al., 2002). Other contributors include locallygathered fuel wood and overgrazing by livestock. Agriculture from smallerholder
development is another growing source of forest clearance, although to a lesser
extent in Indonesia than in other tropical rainforest countries, such as Brazil,
where agriculture is a main driver of forest loss. In addition to the loss of trees
and vegetation, when forests are converted to cropland as much as 30-40% of the
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top 30 centimeters of organic soil can be lost in the first five years (GOFCGOLD, 2009, p. 55). Urbanization and rural population declines have also
contributed to deforestation, largely due to the effects of increasing the distance
between where food is produced and where it is consumed (Boucher et al., 2011,
p. 12). Finally, natural disturbances such as tropical storms, flooding, droughts,
and attacks by pests and insects exacerbate human-caused forest loss and
degradation.
Quantifying the extent to which any single activity is responsible for
deforestation and forest degradation is difficult due to a lack of comprehensive
data, but cumulatively these activities have a wide range of social, economic, and
environmental implications. There are clear links between forest loss and the
extinction of species. Advances in science and medicine are often dependent on
the discovery of new plants and animals that are found only in tropical rainforests.
Fewer forests also erode the opportunity for indigenous groups to practice cultural
and spiritual traditions, which leads to the loss of traditional knowledge. On a
global scale, rainforests play a crucial role in the climate and carbon cycles;
ongoing deforestation and forest degradation threatens to disrupt those ecological
processes. Understanding the causes and consequences of forest loss is a useful
backdrop for the complexities and challenges of REDD+ that are discussed in
subsequent chapters. It also offers insight into the factors that are likely to
influence decision making in a future REDD+ regime.
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Chapter 3: Literature Review
While there is significant global support for a REDD+ mechanism, there is
also considerable debate about the best way to develop and execute REDD+
within individual countries, which is partly why governments have not yet
reached consensus on an international climate change treaty. The literature review
focuses on the challenges that have been identified for implementing REDD+ in
Indonesia. It includes a thorough examination of relevant books and academic
journals, along with a review of reports, papers, and articles produced by scholars,
scientists, governments, intergovernmental organizations, and non-governmental
organizations. The challenges represent a constellation of complex, inter-related
issues that have received considerable attention in the international community, as
well as within Indonesia.
Indonesia is divided into 26 provinces, 341 districts, 4,044 sub-districts,
and 69,065 villages, and has more than 300 ethnic groups (Suryahadi & Sumarto,
2010, p. 46). With a total population of approximately 235 million (Population
Reference Bureau, 2011), there are significant socio-economic variations across
regions and demographic groups. The country has a tumultuous history due to
decades of authoritarian rule that led to social inequality, corruption at all levels
of government, economic instability, poverty, military clashes, and political
unrest. These challenges were compounded by the Asian economic crisis, which
created widespread unemployment and triggered a series of political reforms that
began with the fall of the Suharto regime in 1998. A massive reform effort was
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launched in 1999 that aimed to shift the power of the central government to
provinces, districts, and sub-districts. The process was referred to as reformasi
and resulted in series of decentralization laws meant to empower local citizens
(Resosudarmo, 2005).
The history of decentralization – which reflects a triumph against the
concentration of power among elite politicians and corrupt power brokers – offers
a useful context for understanding why local and indigenous groups may be
reticent about a centralized forest carbon monitoring program. The growing
demand for equitable distribution of forest benefits was a key aspect of reformasi
(Resosudarmo, 2005). While laws were passed during reformasi that gave local
and indigenous communities greater access to forest resources, the forestry sector
remained under the domain of the state. In addition, unclear, complicated, and
overlapping regulations have led to ambiguities regarding forest governance (Barr
et al., 2006; Caldecott et al., 2011; World Bank Group, 2009). For example, the
Ministries of Forestry, Agriculture, Defense, and Public Works, and the National
Land Agency all have separate planning procedures for forest areas. Meanwhile,
parks are managed by provincial and local authorities. This has led to a wide array
of different land use practices, confusion about jurisdictions, and conflicting
views on forest administration. For example, Henley (2008) claims that illicit
deforestation within protected forests is an on-going problem, giving the example
of an area in Central Sulawesi in 1999 in which local villagers living on the
borders of a park were given permission to plant traditional, sustainable crops;
instead they planted cocoa, a lucrative export crop. This is just one type of
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example critics point to when highlighting the negative effects of decentralization
and the unintended consequences of abandoning a centralized legal and
institutional framework for forest management.
The ambiguities associated with forest administration extend to land
ownership and property rights (also known as land tenure). Indonesia doesn’t
have a strong tradition of private land ownership; securing legal property rights is
a complicated process that typically involves expensive bribes to government
officials. Instead, land (including forests) has traditionally been managed
according to customary law (adat) in which usage rights are granted to individuals
(for farming and land cultivation) or the community; land is not typically bought,
sold, or titled. Although adat usage rights are recognized by Indonesia’s 1967
forestry law, the central government legally owns the forests and can grant usage
rights to other entities, including corporations (Collins, 2007).10 The
decentralization laws placed more power over forests at the sub-national level, but
a distinction was not made between rights and ownership. A system in which
rights and ownership are not clearly defined presents a significant barrier to
compensation schemes that form the basis of REDD+, which is designed to pay
land owners to preserve forests (Koh & Ghazoul, 2010). In the absence of land
tenure reforms, some worry that the government will fail to distribute REDD+
revenues equitably (Lawlor et al., 2010). Others have expressed concern that
10

Prior to 1967, most of Indonesia’s forests were controlled and managed by forest dwellers. The
1967 Basic Forestry Law placed all forests under the authority of the central government. Local
governments gained greater management responsibilities under a new forestry law created
under reformasi in 1999 (and revised in 2004), but the central government still owns the forests
and manages all conservation (Resosudarmo, 2005).
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concessionaires and industry will be the primary beneficiaries or that government
officials will be bribed to overlook regulatory violations (Steni, 2010, p. 10). In
2010 Indonesia began the process of developing a national regulatory framework
that would “clarify the roles of land owners, investors, and local and national
government bodies” when it comes to carbon rights and land tenure, but most
recommend against putting REDD+ on hold until land ownership issues are
clarified (FCPF, 2010b, pp. 20-21).
Fears of corruption compound concerns about ambiguous property rights
and weak governance. Corruption at all levels of government has been identified
as a barrier to REDD+ and a limiting factor in its implementation. Indonesia has a
long history of rampant bureaucratic corruption that began during the Dutch
colonial period, extended through the Suharto regime, and continues to this day.
A prime example is the Reforestation Fund, which was established in 1989.
Financed with timber concession taxes, the fund generated more than US $5.8
billion over the past twenty years that was intended to be used exclusively for
reforestation activities and rehabilitation of degraded land (Barr et al., 2010, pp.
19 & 22). However, the government routinely dispersed money to projects
unrelated to forestry, gave grants and loans to commercial plantation enterprises,
misappropriated funds, and engaged in a series of accounting inconsistencies.
This fueled skepticism of large government-run forest programs and reinforced
concerns that REDD+ will repeat this pattern of corruption.
While past anti-corruption measures have proven to be relatively
ineffective, there is evidence that an agency created in 2003 (called the
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Corruption Eradication Commission) is helping to scale back corruption (Barr et
al., 2010; Bolongaita, 2010). To date the Commission has won all the cases it has
prosecuted, resulting in the convictions of more than 100 high-level officials in all
branches and sectors of government, including “members of parliament, heads
and senior officials of key agencies (i.e., [sic] the Central Bank, the Election
Commission, the Competition Commission, etc.), governors and mayors, officials
from the National Police (including a former Chief of Police), the AttorneyGeneral’s office, ambassadors and top officials of ministries (including one
Minister), and, most notably, the father-in-law of the President’s son, a former
Deputy Governor of the Central Bank” (Bolongaita, 2010, p. 10). The
Commission’s successes have been attributed to the agency’s unprecedented
investigative and prosecutorial powers, including the ability to conduct wiretaps,
examine bank accounts and tax records, freeze assets, issue hold orders, and arrest
suspects (Barr et al., 2010; Bolongaita, 2010). The success of this commission
suggests that steady progress is being made in the effort to eliminate government
corruption.
In November 2010, a major report was released that identified corruption
risks that would be present during REDD+. The report outlined a series of
recommendations to address the problems, including establishing multistakeholder decision making and monitoring mechanisms; conducting
participatory corruption risk assessments; and strengthening reporting
mechanisms (Thorpe & Ogle, 2010). Recent multi-stakeholder anti-corruption
workshops and a series of newly released anti-corruption studies have also
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reinforced the importance of building anti-corruption mechanisms into the
REDD+ framework (UN-REDD, 2011, p. 7). It seems that collectively these
initiatives have increased public confidence in anti-corruption measures and
helped shift the prevailing assumption that anti-corruption efforts are weak and
ineffective.
Fear of the combined effects of corruption, tenuous governance, and land
tenure issues has fueled concerns by local citizens that they will be excluded from
REDD+ funding schemes. In theory, the government would implement a
mechanism for ensuring money was channeled to citizens – such as cash
payments to households – but without a concrete plan there is uncertainty about
how citizens will benefit from REDD+. In a recent interview, Frances Seymour,
the Director General of the Center for International Forestry Research, confirmed
that this is a valid concern. “Concession models and investment in community
infrastructure such as clinics and schools are being planned, rather than cash
payments,” she said. “As far as I know, none of the REDD projects in Indonesia
have got to the stage of transferring funds to the local level” (Askham, 2011, p.
21). Convincing rural and indigenous communities that they will benefit
financially from REDD+ is crucial to community engagement, which was
identified as a high priority for REDD+.
Most developing countries lack the technical and administrative capacity
to carry out REDD+. One of the biggest challenges is building stakeholder
capacity quickly and effectively. There is disagreement about the best way to
engage local communities and indigenous groups. Phelps et al. (2010) argue that
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REDD+ will re-centralize forest governance and shut locals out of the process.
They advocate giving local communities full autonomy and decision making
authority, including the ability to negotiate revenue sharing and opt out of
participation in REDD+ programs if they wish. Thompson et al. (2011)
acknowledge the challenges of involving indigenous groups in the planning
process and suggest implementing a more robust consultative process for aligning
the interests of all stakeholders. Others take the position that effective national
forest carbon monitoring requires centralized coordination and management,
particularly for the MRV process, and that it is the only feasible way to achieve
the economies of scale, coordination, and standardization that are necessary to
participate in a global REDD+ scheme.
In two studies, a case is made for examining best practices and lessons
from past projects to determine the best approach for ensuring that REDD+ is
implemented effectively, efficiently, and equitably (Blom et al., 2010; Kanowski
et al., 2011). In contrast, Capelow et al. (2010) cautioned against drawing lessons
from pre-REDD+ projects because the projects frequently lacked consistency and
scientific rigor. Another researcher came to the same conclusion, claiming that
past sub-national REDD+ projects utilized inadequate sampling techniques and
inconsistent methods of data collection, which produced results that were too
fragmented and inconsistent to extrapolate reliable conclusions (GOFC-GOLD,
2009, p. 21).
Some caution that the newly gained power that came with decentralization
threatens to undermine support for REDD+ at the local level and foresee ongoing
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institutional weaknesses and policy gaps. Achieving the transparency that is
necessary for REDD+ has been highlighted as another major obstacle to its
speedy implementation and suggests that further political and administrative
reforms may need to take place in advance of rolling out a full-fledged MRV
program. Lawlor et al. (2010) cite the need for secure land tenure, economic
incentives for conservation at the local level, and opportunities for rural and
indigenous groups to participate in REDD+ program design and implementation.
Another potential challenge is the costs associated with institutional and
capacity-building activities that fall outside of REDD+ compensation schemes.
For example, the expenses associated with the political, legal, legislative, and
regulatory processes that are needed in order to implement REDD+ are often
incurred by the recipient country. Other expenses that often aren’t included in
REDD+ payments are: guards to prevent illegal logging; relocating activities
away from forests (i.e. roads, timber harvesting, hydroelectric projects,
agriculture, and ranching); and carbon accounting specialists (i.e. third-party
verifiers, certifiers, and lawyers) (Pagiola & Bosquet, 2009, p. 4). For countries
like Indonesia, these added costs may end up being prohibitively high.
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Chapter 4: Forest Carbon Monitoring
Introduction
Measurement, reporting, and verification (MRV) – commonly referred to
as forest carbon monitoring – is a system of recording and evaluating the amount
of carbon in forests that would otherwise be released into the atmosphere. This
chapter provides a summary of the process of measuring forest carbon within the
context of REDD+. It describes the key methods and techniques being used in the
current REDD+ pilot programs. It also illuminates some of the potential
challenges that have been highlighted by researchers, scientists, and practitioners
who have worked on or been involved with REDD+ projects and policy
discussions. Each of these elements offers a necessary context for the proposed
FCC model, which is introduced in chapter six. The discussion starts with a brief
summary of the terms, definitions, and concepts that are fundamental to
understanding how MRV systems function, and concludes by highlighting the
main challenges of designing and carrying out MRV.

Background
Defining what constitutes a forest is a useful starting point for describing
the MRV process because it underscores the uncertainty and complexity of forest
carbon accounting. Similar to deforestation and forest degradation, there is
currently no clear, consistent definition of ‘forest’ that meets the needs and
preferences of all stakeholders and nations. Under the Kyoto Protocol, the
UNFCCC (2006a, p.5) currently defines a forest as:
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“...a minimum area of land of 0.05–1.0 hectare with tree crown cover (or
equivalent stocking level) of more than 10–30 per cent with trees with the
potential to reach a minimum height of 2–5 metres at maturity in situ.”
This definition has provoked a great deal of debate in the context of REDD+.
Critics point out that under REDD+ oil palm and timber plantations would qualify
as ‘forests,’ potentially misrepresenting the amount of forested land and failing to
slow carbon emissions (Moses, 2010; Phillips, 2010).11 The UNFCCC currently
permits flexibility with the term, allowing each country to decide on its own
definition, but most agree that there will need to be more clarity in order to create
a consistent REDD+ monitoring methodology (Boyle et al., 2011; Ministry of
Forestry of the Republic of Indonesia, 2008). One suggestion is to develop an
alternative process by which there are multiple definitions that are flexible enough
meet the unique conditions of a given country, but similar enough that
measurement and reporting methodologies are comparable. Experts agree that it
makes sense to reconcile these issues in advance of launching REDD+.
MRV is a sequential process that is designed to record the amount of
carbon in forests. The UN-REDD Programme (2009, p. 3) uses the following
definitions of MRV:
Measurement: “The process of data collection over time, providing basic
datasets, including associated accuracy and precision, for the range of
relevant variables. Possible data sources are field measurements, field
observations, detection through remote sensing and interviews.”
Reporting: “The process of formal reporting of assessment results to the
UNFCCC, according to predetermined formats and according to

11

Trees in palm oil plantations reach an average height of 12-15 meters (FAO, 2001, p. 12) and
provide at least 10% canopy cover, so technically they meet the UNFCCC’s definition of forest.
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established standards, especially the Intergovernmental Panel on Climate
Change (IPCC) Guidelines and GPG [Good Practice Guidance].”
Verification: “The process of formal verification of reports, for example,
the established approach to verify national communications and national
inventory reports to the UNFCCC.”
The model proposed in this paper is designed to carry out the measurement and
reporting only. Verification is conducted by an independent entity.
Currently, the Intergovernmental Panel on Climate Change’s (IPCC) Good
Practice Guidelines (GPG) are expected to be used as the basis for MRV national
reporting standards and methodologies (UN-REDD, 2008, p. 2). Those guidelines
represent five data reporting principles: transparency, consistency, comparability,
completeness, and accuracy (UNFCCC, 2006b, pp. 4-5). The GPG also contains
three reporting tiers that correspond to different levels of monitoring. Tier 1 is the
broadest category, drawing from default data such as estimated national or global
deforestation rates and land cover maps derived from remote sensing. Tier 2 data
relies on forest inventories and field data from sample plots, as well as high
resolution geospatial data. It includes a much higher level of detail than Tier 1 and
is the minimum standard countries are expected meet for REDD+ compliance.
Tier 3 achieves the greatest level of precision by including repeated
measurements of highly disaggregated carbon pools, assessments of carbon stock
change, and dynamic modeling. Moving from Tier 1 to Tier 3 substantially
increases the cost and complexity of monitoring, and also requires greater
technical and institutional capacity (GOFC-GOLD, 2010; IPCC, 2003). The FCC
model proposed in this thesis is designed to meet the requirements of both Tier 2
and Tier 3 reporting schemes.
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Methods
The first step in establishing an MRV system is to develop a national
forest inventory. A forest inventory is the measurement and analysis of the
abundance, distribution, state, change, and trend of forest resources; data is
typically gathered through systematic field sampling (Tavani et al., 2009).
Developing a full inventory is an essential first step toward setting a reference
level (RL), also called a reference scenario or a business-as-usual baseline, which
refers to the projected amount of forest carbon emissions if there were no REDD+
interventions. A RL is calculated based on historical emission rates from
deforestation and forest degradation along with the amount of carbon removals
from sustainable forest management and enhancement of forest carbon stocks. To
calculate emissions reductions, actual emissions are subtracted from the RL
(Meridian Institute, 2011, p. 2). Once a full forest inventory has been completed,
it is periodically updated (typically every 5 to 10 years) to capture incremental
changes in carbon stock and inform models that predict baseline and actual
scenarios (Andersson et al., 2009, p. 75; Diaz & Delaney, 2011, p. 1). An
inventory is usually conducted when a REDD+ program is initiated.
In many developing countries, including Indonesia, forest inventories exist
but have sizeable data gaps due to a lack of capacity and technical resources.
Starting in 1989 Indonesia began developing a partial inventory, called the
National Forest Inventory (NFI), which comprised ground-based data drawn from
2,725 sample plots. In 1997, the NFI began using remote sensing data (Landsat)
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and conducted assessments every three years after that (in 2000, 2003, and 2006),
(Scheyvens, 2010, p. 42; UN-REDD, 2009, p. 26). The NFI was recently renamed the Forest Resources Inventory System (FRIS) and integrated with the
Indonesian National Carbon Accounting System (INCAS), which tracks all
greenhouse gas emissions and terrestrial carbon. The integrated system is
designed to improve forest monitoring, data and information management,
communication and information flow, technical capacity, and the application of
information into decision making. The FRIS also tracks forest productivity, yield
and growth, harvesting rates, age class, species, and forest area, as well as
information on deforestation, land use, and land use change. The FRIS will be
used as the basis for measurement, reporting, and verification of REDD+
(Ministry of Environment of the Republic of Indonesia, 2010, chapt. 6, p. 6; UNREDD, 2009, pp. 9-10).
Gathering ground-based forest carbon data is a relatively simple task,
although labor intensive. Accurate field measurements can be obtained with
minimal training, skills, and tools. Field teams trek into the forest, establish a
specified number of sample plots (delineated areas of forest), and then take a
series of measurements within these plots (see Figure 3). These measurements
include the diameter of individual trees, tree height, and canopy cover.12 Often
shrubs, dead wood, and litter are also counted.13 Together these measurements

12

Worldwide, tree diameter is one of the most commonly used measurements for estimating
forest carbon (Walker et al., 2011; IPCC, 2003).
13

Dead wood and litter refer to downed trees, standing dead trees, stumps, broken branches,
and leaves (Gibbs et al., 2007, p. 2).
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constitute what is known as aboveground biomass. The plot coordinates and the
location of each individual measurement are recorded with a hand-held Global
Positioning System (GPS) receiver14; the actual measurements are recorded with a
pencil and paper. Similar tools and techniques are used to measure belowground
biomass, which includes roots, soil, and peat (IPCC, 2003; Walker et al., 2011).15
After the field measurements have been collected and entered into a database,
mathematical conversion equations are then used to calculate the carbon content
(Diaz & Delaney, 2011; Gibbs et al., 2007; Walker et al., 2011).

Figure 2: Process for Obtaining Field Measurements of Forest Carbon Stocks
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Note: Figure created by thesis author based on information from Walker et al., 2011

14

GPS is a worldwide navigation and positioning system that consists of 24 satellites orbiting the
earth that work together to precisely identify a specific location (called a waypoint) using a set of
coordinates (Walker et al., 2011, p. 7).
15

Peat-swamp forests represent more than 50% of Indonesia’s belowground biomass and are a
major source of carbon emissions (GOFC-GOLD, 2009, p. 54). This is a main driver behind the
push to adopt REDD++.
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Remote sensing is the other method used to estimate forest carbon. Its
main advantages are that it is a fast and efficient way to gather comprehensive
data using globally consistent methodologies. The primary drawbacks are the high
cost of the technologies and the technical expertise required to use the tools,
which is often lacking in countries like Indonesia. In addition, forest type, density,
and age cannot be captured with a degree of accuracy that is comparable to
ground-based field measurements. For example, selective logging can
significantly degrade the quality of an old growth forest, but if the canopy cover
isn’t appreciably diminished, the remote sensing is unable to pick up small
differences in canopy cover or tree density. And because tree size and height is
difficult to measure using standard remote sensing instruments (i.e. Landsat,
MODIS, and AVHRR), young forests and old-growth forests are often
indistinguishable. An added problem for Indonesia is that it is covered with
clouds a major portion of the year. Remote sensing tools rely on optical data
(visible and infrared light) and cloud cover prevents accurate, comprehensive
readings. The resulting data gaps have led many experts to conclude that current
forest cover estimates for countries like Indonesia are inaccurate and unreliable
(Gibbs et al., 2007, p. 8).
Despite the difficulties estimating forest biomass using remote sensing
tools, satellite and geospatial mapping technologies are rapidly advancing.
Researchers are beginning to develop more sophisticated analytical techniques
and capture higher resolution images. For example, to get around the problem of
persistent cloud cover, researchers have begun to overlay imagery and remote

35

sensing data across multiple time periods, which has enabled them to develop
more precise estimates of forest cover in individual countries, as well as globally
(Broich et al., 2011; Saatchi et al., 2011). Given that differentiating forest type is
a key factor in measuring carbon emissions, researchers have begun
experimenting with newer remote sensing tools such as light detection and
ranging (LiDAR) and polarized interferometric synthetic aperture radar
(PolInSAR), which are able to detect differences in tree height and other
variations in aboveground biomass (Goetz & Dubayah, 2011).
Even with more advanced tools, it is important to note that remote sensing
by itself produces an incomplete picture of forest cover. The most powerful,
accurate, and reliable remote sensing analyses integrate ground-based data, which
is why forest inventories and field measurements are so important and will be
needed for the foreseeable future (Broich et al., 2011; Gibbs et al., 2007). In
describing the process, Goetz & Dubayah (2011) explain that ground-based data
is used for both calibrating and validating spatial estimates of forest stocks
derived from remote sensing readings.
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Chapter 5: Civilian Conservation Corps
Introduction
The Civilian Conservation Corp (CCC) was a national service program in
the United States that was developed as part of the New Deal, a series of
government relief programs developed by President Franklin Delano Roosevelt
between 1932 and 1945 to relieve the economic hardship caused by the Great
Depression. With unemployment soaring to 13 million – which meant that a
quarter of working-age adults didn’t have a job – there was an urgent need for
financial relief (Maher, 2005, p. 52).
By the 1930s, deforestation was also major concern in the United States.
Eight hundred million acres of virgin forests once covered the continental United
States, but by 1932 massive logging operations had winnowed that down to 100
million acres (Salmond, 1967, p. 4). Widespread soil erosion due to the loss of
trees caused increasing land degradation, fires, droughts, and flooding, which had
a detrimental impact on farm productivity, aquatic ecosystems, grassland habitats,
and other natural resources. This resulted in financial losses to farmers and land
holders, and rising public health costs. Roosevelt devised a solution to address
both crises: provide the unemployed with jobs that conserve natural resources. His
message to Congress on March 21, 1933 succinctly captured his intent: “I propose
to create a civilian conservation corps to be used in simple work, not interfering
with normal employment and confining itself to forestry, the prevention of soil
erosion, flood control and similar projects” (Maher, 2005, p. 52). This chapter
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provides a brief history of the evolution of the CCC, outlines its administrative
structure, and describes aspects of the program that are relevant to the FCC
model.

Background
Roosevelt never explicitly stated the origins of the ideas behind the CCC,
but he alluded to three factors that gave him the idea to combine conservation and
public service. First, his experiences planting trees on his family’s 1,200 acre
estate in Hyde Park, New York convinced him that reforestation was the key to
revitalizing land (Maher, 2005, p. 53). A second influence was his involvement
with the Boy Scouts. This began in 1921 and culminated in the establishment of
the “Franklin D. Roosevelt Conservation Camps,” in which unemployed scouts
aged 15 or older worked on tree planting projects, cut fire breaks, and battled
forest fires (Maher, 2005, pp. 68-69). Finally, in 1932, while governor of New
York State, he developed a work relief program in which 25,000 unemployed men
worked on reforestation projects and related activities in state parks and forests
(Maher, 2005, pp. 51 & 70).
Scholars and commentators of the time have theorized that the original
idea traces further back, to an 1906 essay written by Harvard philosopher William
James titled “The Moral Equivalent of War” in which he advocated “a
conscription of the whole youthful population to form for a certain number of
years a part of an army enlisted against nature” as an alternative to military
conscription (Maher, 2008, p. 18). Others have discerned similarities between the
CCC and work relief programs in other countries. For example, by 1932
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conservation camps for the unemployed had been established in Bulgaria, the
Netherlands, Norway, Sweden, Denmark, Austria, and Germany. The German
Labor Service’s 1931 program was notably similar in form and function to the
CCC: enrollment was on a voluntary basis and it provided a modest wage to
young men in return for six months of service performing conservation work from
a network of camps (Salmond, 1967, pp. 5-6). Although Roosevelt denied that
any overseas programs influenced the evolution of the CCC and claimed not to
have read James’s essay, it seems plausible that those precedents influenced his
thinking and perhaps offered a frame of reference for formulating the program.
Though perhaps not a wholly original idea, the CCC was the first program of its
kind in the United States. Roosevelt was the first to synthesize the idea of
employment and conservation at a national level and it remains an enduring
example of a successful large-scale government work relief program.

Implementation
Roosevelt sketched out a plan for the CCC on March 9, 1933 and twelve
days later identical bills were introduced into Congress, which was followed by
two days of testimony and debate. Less than a week later the bill passed the
House and Senate and on March 29, 1933 the bill was signed by President
Roosevelt. Eight days after that selection began and by April 17, 1933 the first
camp – aptly named Camp Roosevelt – was established in George Washington
National Forest in Luray, Virginia (Maher, 2008; Salmond, 1967) (see Figure 3).
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Roosevelt’s original plan was to have 250,000 enrollees plus 24,375 “local
experienced men”16 at work in the forests by early summer. Selection was
complete by June 7, 1933 and by July 1, 1933 the full contingent of 274,375 men
was enrolled and in camp (Salmond, 1967, pp. 40 & 45). Such rapid mobilization
was made possible by swift legislative action and concerted planning among
government agencies. In fact, Roosevelt was so confident his proposal would be
accepted that prior to Congress’s passage of the bill, he selected the agencies that
would be administering the CCC and directed them to develop a preliminary
implementation plan for the CCC. From conception to launch, the CCC took less
than six weeks (see Figure 3). Its accelerated rollout was unprecedented and it
was regarded as the “largest peacetime government labor force the United States
had ever known” (Salmond, 1967, p. 45).

16

In addition to the regular enrollees, two special groups were invited into the fold: unemployed
local forestry experts (who were hired as technical assistants at Civil Service pay rates and
referred to as “local experienced men”) and veterans (who lived in separate camps and were
given tasks suitable to their age and skill level) (Salmond, 1967, pp. 34-36).
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Figure 3: Chronology of the CCC from Concept to Launch
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Note: Figure created by thesis author using dates and information from Salmond, J. A. (1967). The
Civilian Conservation Corps, 1933-1942: A New Deal case study. Durham, NC: Duke University
Press.

The CCC was run cooperatively by four federal agencies: the Department
of Labor, the Department of Agriculture, Department of the Interior, and the
Department of War. The organizational structure and discrete administrative
responsibilities of the agencies were key to its effectiveness: the Department of
Labor was responsible for enrollee selection and recruitment; the Department of
War enrolled the men, transported them to the camps, provided them with food,
clothing, and housing, and managed the daily functioning of the camps; the
Department of Agriculture selected and supervised work projects in national
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forests; and the Department of the Interior selected and supervised work projects
in the national and state parks. In addition, a representative from each agency
served on an Advisory Council that provided guidance to the CCC director, who
reported directly to Roosevelt and, together with an assistant director, oversaw
overall operations for the CCC.
There were a total of nineteen six-month enrollment periods, with the first
period running from April 1, 1933 to September 30, 1933 and the second from
October 1, 1933 to March 31, 1934; that temporal pattern continued through the
final period: April 1, 1942 to September 30, 1942 (Maher, 2008, p. 49). The
distribution of camps and projects varied over the course of the CCC’s nine year
history, but overall 50% were under the purview of United States Forest Service
(USFS) and just over 20% were supervised by the National Park Service (NPS).
The remainder fell under the auspices of the Soil Conservation Service (SCS), the
Soil Erosion Service (SES), the Department of War, and an assortment of
government offices and bureaus (see Table 1) (Maher, 2008, p. 80). By the time
the CCC ended in 1942, the program was credited with “planting more than 2
billion trees, slowing soil erosion on 40 million acres of farmland, and developing
800 new state parks” as well as “constructing more than 10,000 small reservoirs,
46,000 vehicular bridges, 13,000 miles of hiking trails, and nearly 1 million miles
of fence, while simultaneously stocking America’s rivers with 1 million fish and
eradicating almost 400,000 predatory animals from the nation’s forests,
farmlands, and prairies” (Maher, 2008, pp. 43-44). The while the CCC’s work
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initially focused primarily on forestry, soil erosion, and flood control projects, in
later years it expanded to infrastructure and recreational projects.

Table 1: CCC by Supervising Agency and Six-Month Enrollment Period
Department of Agriculture
Enrollment
Period^^
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
Average %
of camps

USFS
1255
1097
1104
1095
1434
1157
976
964
853
639
624
630
624
614
606
682
396
183
108
50%

SCS
--------544
398
454
456
432
364
349
355
365
393
391
318
306
190
112
18%

Other*
9
31
31
29
127
95
100
91
102
83
80
76
76
7
15
7
9
7
4
3%

Department of the Interior
NPS
172
300
423
421
590
489
424
422
408
291
289
306
311
308
308
308
242
118
89
20.5%

SES
----34
51
------------------------------0%

Other**
1
5
14
19
109
82
79
79
80
81
71
132
138
176
175
174
146
87
37
6%

War
Dept.***
31
35
34
25
108
101
76
78
51
41
22
0
0
0
2
11
28
41
49
2.5%

Total
Number
of Camps
1468
1468
1640^
1640
2912
2322
2109
2090
1926
1499
1435
1499
1514
1498
1497
1500
1127
626
399
100%

* Includes camps supervised by the Bureau of Biological Survey, Bureau of Animal Industry,
Bureau of Plant Industry, and Bureau of Agricultural Engineering.
** Includes camps supervised by the Bureau of Reclamation, Fish and Wildlife Service, Grazing Service,
and General Land Office, but excludes non-standard camps under the jurisdiction of the Bureau of
Indian Affairs.
*** Includes camps supervised by the U.S. Army, U.S. Navy, and U.S. Corps of Engineers.
^ Expansion of camps in response to the Dust Bowl drought of the summer of 1934. Because the SCS
did not exist at the time, these camps were placed under the jurisdiction of the USFS and NPS.
^^ Enrollment periods: (1) Apr 1, 1933-Sep 30, 1933 (2) Oct 1, 1933-Mar 31, 1934
(3) Apr 1, 1934-Sep 30, 1934 (4) Oct 1, 1934-Mar 31, 1935 (5) Apr 1, 1935-Sep 30, 1935
(6) Oct 1, 1935-Mar 31, 1936 (7) Apr 1, 1936-Sep 30, 1936 (8) Oct 1, 1936-Mar 31, 1937
(9) Apr 1, 1937-Sep 30, 1937 (10) Oct 1, 1937-Mar 31, 1938 (11) Apr 1, 1938-Sep 30, 1938
(12) Oct 1, 1938-Mar 31, 1939 (13) Apr 1, 1939-Sep 30, 1939 (14) Oct 1, 1939-Mar 31, 1940
(15) Apr 1, 1940-Sep 30, 1940 (16) Oct 1, 1940-Mar 31, 1941 (17) Apr 1, 1941-Sep 30, 1941
(18) Oct 1, 1941-Mar 31, 1942 (19) Apr 1, 1942-Sep 30, 1942
Note: Reprinted from Maher, Neil M. 2008. Nature's New Deal: The Civilian Conservation Corp and
the Roots of the American Environmental Movement. New York: Oxford University Press, p. 80.
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The CCC’s enrollment limitations and restrictions were designed to
achieve the program’s main goal: providing work relief to unemployed young
men. Enrollment was limited to unemployed single men between the ages of 18
and 25 who were willing to send $22-25 of their $30 monthly pay to their
families, who had to be on the public relief rolls (Salmond, 1967, p. 30). It turned
out that a relatively narrow segment of the unemployed population qualified to
serve, which was Roosevelt’s intent, since CCC was just one among a series of
New Deal work relief programs. In total, the CCC employed more than 3 million
men (Maher, 2008, p. 80).
A distinguishing feature of the CCC was the education program, which the
president approved on November 22, 1933. Like the CCC’s other program
components, it was a nationwide, centrally-administered service (Salmond, 1967,
p. 47). Attendance was voluntary and classes were held in the evening. Due to the
wide variety of skills, backgrounds, and educational levels of enrollees, the scope
of instruction varied, spanning a wide variety of academic and vocational
disciplines. In the first year, just 35% of enrollees participated in classes, but two
years later that figure rose to 87% and by the end of the 1930s nearly 92% of
enrollees took advantage of the educational offerings (Maher, 2008, p. 90). The
most popular classes focused on forestry, landscaping, and nature, which
complemented the instruction they received on the job. Maher (2008, p. 91)
claimed that the joint learning process fostered a new conservation ethic among
enrollees, providing them with a base of knowledge about conserving timber, soil,
and water resources that they would bring back to their communities.
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Relevance
The CCC holds a distinguished place in American history. Nearly 80 years
after its inception it is still lauded by many for its contribution to the revitalization
of the country and its enduring legacy as a strong, effective national service
program. One of its greatest strengths was its administrative structure, which
provided the capacity for an accelerated roll-out of a highly organized workforce,
making it a strong and compelling model to draw on for a forest carbon
monitoring program in Indonesia. Furthermore, it is a model that features a topdown administrative structure, but a decentralized operating network that offers
the potential to accommodate a work strategy that integrates stakeholders and
communities. It is an ideal hybrid solution that could streamline and standardize
the MRV data gathering process, along with providing education, skills, and jobs
to citizens whose livelihoods will be most impacted by REDD+.
No special training or skills were required for enrollment in the CCC.
Projects were designed for non-specialized workers and required minimal
training. The level of skill and physical fitness required for taking plot sample
measurements is in line with the projects undertaken by the CCC. As described in
chapter four, the skills required to carry out ground-based forest carbon field
monitoring can be provided through specialized, short-term training. While the
planning and design of the overall MRV system requires the expertise of skilled
professionals with advanced knowledge of MRV systems, the on-the-ground
collection of field data can be done by almost anyone. Multiple studies show that
local community members without former scientific training can collect accurate
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data with just a few days of introductory training on methods and data gathering
techniques (Danielsen et al., 2011; Fry, 2011; Holck, 2008). These same studies
show that when unskilled workers take measurements the data quality is
comparable to that of professionals, yet far less expensive since professionals
command much higher rates of pay.
The urgent financial needs of American citizens led to the rapid formation
of CCC. The urgent need to dramatically reduce deforestation and forest
degradation in Indonesia calls for a similar response. Although the CCC’s
administrative structure will need to be adapted to meet the needs of Indonesia’s
current political regime and to fit within the proposed REDD+ architecture, the
basic model and fundamental concept of the Corps is as viable today as it was
back then. Finally, a forest carbon monitoring program that is designed like the
CCC offers the potential to expand the environmental movement in Indonesia,
fostering a conservation ethic among citizens that translates into sustainable
development and greater national unity. The analysis in the next chapter shows
how the core strengths of the CCC model would form the basis for a strong,
effective, and credible forest carbon monitoring program.

46

Chapter 6: Qualitative Analysis and Model
Introduction
This chapter introduces the Forest Conservation Corps (FCC) model
which was developed based on the results of a qualitative analysis that examined
the Civilian Conservation Corp (CCC) in tandem with proposed REDD+ forest
carbon monitoring systems. The FCC is an idea that was developed by me, the
thesis author, as a way to solve the problem of insufficient measurement,
reporting, and verification (MRV) capacity in Indonesia. To my knowledge –
based on a thorough review of available sources – no one has proposed or studied
the viability of a national service corps modeled after the CCC as a way to carry
out forest carbon monitoring. However, others have proposed contemporary
versions of Roosevelt’s New Deal work relief programs. Kampelman (2005)
revived the idea of a Civilian Conservation Corp, suggesting that the United
States create a national, voluntary, civilian public service corps that focused on
prevalent societal needs, such as public health and the environment. He suggested
that participants receive a pay rate comparable to the military and benefits similar
to those granted by G.I. Bill of Rights, such as two years of tuition-free higher
education in exchange for two years of service or four years of education in
exchange for four years of service (Kampelman, 2005, p. 1680). More recently,
Barbier (2010) introduced a plan for a “Global Green New Deal” in which he
proposed that nations create jobs that address global challenges such as climate
change, carbon dependency, ecosystem degradation, and poverty as a way to
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stimulate a global economic recovery. The FCC is a similar concept, but targeted
exclusively to forest carbon monitoring and thus narrower in purpose than the
proposals put forth by Kampelman and Barbier. I did, however, borrow and build
on the idea of offering educational benefits as incentives, using the AmeriCorps
as a primary example. The following section describes the qualitative analysis.
Drawing on the results of the analysis, the CCC was used as a guiding framework
to inform the development of the proposed FCC model.

Qualitative Analysis
A qualitative analysis was conducted to identify current capacity gaps in
policies, systems, and resources that are needed to carry out forest carbon
monitoring in Indonesia. ‘Capacity’ and ‘capacity building’ are broad terms that
refer to the array of activities that are needed to provide people with the guidance,
knowledge, skills, and abilities to carry out REDD+. These activities include
training in remote sensing, carbon emissions monitoring, carbon stock estimation,
spatial planning, and modeling (UNFCCC, 2009b). The process also includes a
variety of community outreach activities to engage indigenous communities, raise
awareness of REDD+, and encourage citizens to participate in monitoring
initiatives. The idea is that eventually enough people will be sufficiently trained to
complete all MRV activities without drawing on the resources and expertise of
other countries.
For the analysis, I examined project documents that were produced for
Indonesia’s REDD+ pilot activities by the UN-REDD Programme (UN-REDD),
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the Forest Carbon Partnership Facility (FCPF), the Indonesia-Australia Forest
Carbon Partnership, and the Norway-Indonesia REDD Partnership. UN-REDD is
is a collaborative initiative that was launched in 2008 to support nationally-led
REDD+ processes; it builds on the convening role and technical expertise of the
Food and Agriculture Organization of the United Nations (FAO), the United
Nations Development Programme (UNDP) and the United Nations Environment
Programme (UNEP). The FCPF, a global partnership that is part of the World
Bank’s Carbon Finance Unit, also was launched in 2008. It provides technical
assistance and funding to support national strategies and systems for REDD+ in
developing countries. The Indonesia-Australia Forest Carbon Partnership was
formalized in 2008 and focuses primarily on implementing three incentive-based
REDD+ demonstration activities: the $30 million Kalimantan Forests and Climate
Partnership, the $30 million Sumatra Forest Carbon Partnership, and a $10
million bilateral package of support for forests and climate. The NorwayIndonesia REDD Partnership, announced in 2010, plans to give $1 billion to
Indonesia over the next seven years to support REDD+ initiatives (Caldecott et
al., 2011). These organizations and partnerships frequently work together on
REDD+ planning, preparation, and outreach activities.
As of July 2011, the exact details and parameters of REDD+ had not been
established for two reasons: (1) language has been drafted in official negotiating
texts that suggests REDD+ will be included in the post-Kyoto climate treaty, but
the treaty has not yet been adopted, and (2) REDD+ is a new mechanism, so there
is no precedent for the actions, costs, and resources that will be needed for
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successful implementation. In the absence of an official REDD+ policy, the
analysis focused on the actions and activities that have been prioritized and
undertaken by Indonesia in support of a future national REDD+ framework.
The project documents I reviewed for the analysis included progress
reports, meeting notes, workshop reports, data sheets, assessments, analyses, and
official government communications (see Appendix). None of the pilot projects
has a fully-implemented MRV program, so the results and outcomes thus far are
very limited. Therefore, supplemental reports, academic studies, and theoretical
literature were consulted as complementary resources. The goal of the analysis
was to identify the current capacity gaps in Indonesia and determine the resources
needed to carry out MRV. Forest carbon monitoring was mentioned in all of the
documents I reviewed and capacity was determined to be lacking at both
institutional and community levels. Because the projects are in the early stages, I
was not able to discern the exact number of jobs, people, and materials it would
take to build an MRV program. The results of the analysis suggest that additional
studies and assessments need to be done to quantify the resources, funding, and
personnel needed to carry out MRV. A technical paper produced by the UNFCCC
(2009b) provides a detailed estimate of the costs and resources needed to establish
a forest carbon monitoring program and would be a useful starting point.
A 2009 study that examined forest monitoring capacity in tropical
countries found that Indonesia’s weak institutional framework resulted in a “lack
of technical capacity throughout the forestry sector.” Researchers determined that
hardware, software, and technical resources were readily accessible in Indonesia,
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but coordination and integration between central institutions and local
governments was missing, leaving a capacity gap that handicapped decision
making. The report suggests that Indonesia strengthen its capacity “in
collaboration with NGOs” and recommends increasing staffing levels, building
technical skills, and re-organizing institutions. The report also points out that “up
to date forest inventory data does not exist in Indonesia” and suggests that
capacity be built “upon the existing network of permanent sample plots and make
use of existing experiences from the project-level, where proven methodology can
be transferred and used for scaling up to national level” (GOFC-GOLD, 2009, p.
45).
That same year, Indonesia and Australia submitted a joint report to the
UNFCCC that outlined their progress on implementing REDD+ MRV as part of
the Indonesia-Australia Forest Carbon Partnership. Similar to the GOFC-GOLD
study, the team found capacities in some areas and deficits in others, stating that
“Indonesia already has considerable technical expertise in establishing forest
inventories, geographic information systems and remote sensing” (Indonesia &
Australia, 2009, p. 3). However, they emphasize the need for Indonesia to
continue building capacity at the national level to avoid “duplication of existing
skills and expertise” (Indonesia & Australia, 2009, p. 3). The report describes the
progress Indonesia has made toward establishing an institutional framework to
“enhance coordination across government” at the national and sub-national levels,
citing the creation of the National Council on Climate Change, which is
underpinned by working groups in key ministries and supported by new national
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REDD regulations plus a series of climate change policies and measures
(Indonesia & Australia, 2009, p. 3). This again suggests that synchronization
across different agencies and levels of government is needed to support REDD+
MRV.
As described in chapter four, a robust forest inventory is necessary in
order to establish a reference level (RL), which is an essential pre-requisite of
REDD+. A primary goal of the UN-REDD pilot program, as described in the
National Programme Document (2009, p. 19), is to “improve the capacity and
methodology design for a forest carbon inventory within an MRV system” that
would include “improved protocols for carbon measurements at the field level”
(UN-REDD, 2009, p.19). In addition, a recent safeguards assessment by the
Forest Carbon Partnership Facility stated that “field-based data and sub-national
readiness will be a critical component of national readiness” and emphasized the
importance of conducting a time-series study of the effect of land use change on
carbon stocks at the ground level (FCPF, 2011d, p. 3). A June 2011 progress
report from the FCPC notes that while initial work on the development of a
reference level has been completed, “no comprehensive approach is published as
of yet on the REL/RL system for the national and sub-national approach” (FCPF,
2011a, p. 2). Likewise, the national independent MRV agency that is to be set up
under the auspices of the Norway-Indonesia REDD+ Partnership agreement is not
complete; the report states that “it is not certain how and when this will be
established” (FCPF, 2011a, p.2). These reports show that ground-based field
monitoring has been prioritized in REDD+ design and planning, but the most
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recent progress report suggests a need for greater institutional capacity for
developing MRV resources.
According to Indonesia’s Second National Communication under the
UNFCCC (Ministry of Environment of the Republic of Indonesia, 2010, chapt. 6,
pp. 6-7), ninety-one training, public awareness and capacity building activities
related to climate change were conducted in Indonesia between 2000 and 2008.
The report claims that figure is most likely lower than the number of actual
events, since many were not recorded by agencies and there is no system in place
to record or monitor the activity outcomes. Even if the actual number were higher,
the fact that Indonesia doesn’t have a system in place to track these activities is
another indicator that Indonesia lacks the institutional capacity and resources to
facilitate inter-agency communication.
A 2010 case study of REDD+ in Indonesia highlighted the importance of
transferring expertise and skills from international experts to Indonesians, and
implored the government to “ensure that capacity building of Indonesian nationals
is set as one objective [in demonstration projects], and that it is reflected in the
timelines and activities of the projects.” The report also suggests that “inclusive,
transparent processes that build a sense of ownership and commitment to REDDplus among various stakeholders are critical” (Scheyvens, 2010, pp. 2 & 48). As a
model that is built around teaching workers new skills and fostering civic
involvement, FCC model incorporates these principles.
Workshops at the national and sub-national levels have been used as a
common capacity building tool in REDD+ initiatives. In 2010, the Forest Carbon
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Partnership Facility financed a communications and outreach program for
Indonesia and part of the plan included a series of MRV workshops. Leading
government agencies – including the National Development Planning Agency
(Bappenas), the Ministry of Forestry, and the National Council on Climate
Change (DNPI) – arranged consultative workshops with other national agencies,
local provincial governments, private companies, civil society groups, local
communities, universities, and research institutions (FCPF, 2010a). The same
strategy is planned for the strategic environmental and social assessment, which is
scheduled to begin in September 2011. The workshops will take the form of
consultative meetings that cover a wide range of issues, including MRV. Leaders
will present preliminary findings to stakeholders to stimulate discussion, after
which comments will be recorded and incorporated into a draft report (FCPF,
2011b). This form of transparent, participatory engagement has been consistently
identified as a key component of capacity building.
Indonesia’s Readiness Preparation Proposal (R-PP) (FCPF, 2011c, pp. 11,
17 & 79-81) shows that substantial funds have been dedicated to MRV activities
and capacity building initiatives. For example, an estimated $18 million was
allocated for capacity building, including $264,500 for training of trainers on
carbon accounting and monitoring (ground and spatial data analysis) at the
national and sub-national levels in East Kalimantan, South Kalimantan, Maluku,
Nanggroe Aceh Darussalam, West Papua, East Java, and South Sumatra. The
proposal also lists a long schedule of workshops, public consultations, focus
group meetings, policy dialogues, consultations, stakeholder analyses, and peer
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reviews that are intended to engage indigenous communities, adat communities,
private companies, local governments, and other stakeholders.
Capacity building for MRV was a key element in each pilot project. A
thorough review of FCPC and UN-REDD Programme project documents shows
that Indonesia has not reached the stage where it has determined the exact
resources that will be needed to carry out a national MRV program. While the
project development strategies were evident, there were very few specific
outcomes noted. Words and phrases were often repeated across documents, but
the language centered on design and planning, rather than results. It was also
difficult to quantify the resources needed to carry out the different project
components. The missing pieces were most likely due to the fact that the
programs are still in the planning and implementation phases. Rigorous project
evaluations and outcome assessments take time to complete. Also, while a
number of smaller REDD pilot projects that have been undertaken in the past few
years by NGOs and private companies at the sub-national level, REDD+ at the
national level is still a new and untested model. However, this made it challenging
to identify project constraints or determine what constitutes “best practice” in the
current paradigm. The lack of specificity suggests a high level of uncertainty with
national MRV planning, which indicates this might be the ideal time to put forth a
new model.
The document review also suggests that more alliances and partnerships
between the government and local communities, and across government agencies,
would help build capacity for REDD+. The MRV project needs that were listed
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indicate that a concerted effort is required in order to deliver results on the scale
and scope required for REDD+ compliance. This calls for a model that is
structured enough to support a large-scale MRV program, but flexible enough to
engage different stakeholders and communities.
There are three key ways that the FCC model will achieve the dual goal of
building capacity for MRV and carrying out MRV: (1) it is designed to be
implemented on a national scale (2) it will offer training, education incentives,
and jobs to low-income rural residents and indigenous communities, which will
facilitate community engagement and channel money to those most impacted by
REDD+ (3) it will be efficient and cost-effective, while complying with
international reporting requirements.

Model
Currently, the government of Indonesia owns approximately 91% of the
forests in Indonesia and the Ministry of Forestry is responsible for managing
nearly all the country’s 134 million hectares of forested land, which cover 74% of
its land surface (World Bank, 2011, p. 20). It seems improbable that the land
tenure and governance issues described in the literature review will be resolved
prior to the adoption and implementation of a national REDD+ scheme. But,
within the current land tenure regime, a government program modeled after the
CCC would be an effective way to carry out forest carbon monitoring.
Selecting a data collection strategy is a useful first step toward developing
an MRV model. Danielsen et al. (2008 & 2010) developed a typology that
categorized monitoring protocols based on the level of involvement of local
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stakeholder and professional researchers (see Table 2). The results of the
qualitative analysis suggest that category 2 offers a number of advantages over
data collection approaches that are primarily or exclusively bottom-up strategies.
First, a category 2 design would support a streamlined process which ensures that
measurement and monitoring is carried out uniformly and consistently. Thousands
of data collectors would be supported by a professional staff that operates within a
highly organized administrative structure, leading to greater efficiency. Second, a
system based on category 2 is likely to produce results that most closely match the
REDD+ MRV reporting requirements. Like the IPCC reporting tiers, the accuracy
and precision of data collection varies among categories. A system that requires a
high level of professional involvement would arguably produce data that is more
accurate, consistent, and reliable than a bottom-up, community-based system.
Third, a category 2 approach would help to build capacity for ongoing monitoring
and conservation initiatives. For example, Danielsen et al. (2008 & 2010) note
that category 2 schemes are the most likely to improve the capacity of
participants, help change attitudes of local community members, and facilitate
collaboration between the national government and local communities.
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Table 2: Types of Monitoring Approaches
Category
1. Externally driven
professional-researcher
executed monitoring

Main Characteristics
All stages of design, data collection, date analysis (off-site), and
decision making undertaken by professional researchers. High degree
of accuracy and precision; no local involvement.

2. Externally driven
monitoring executed with
local paid employees

Examples: forest inventory plots; remote sensing of forest cover;
water-quality monitoring; water-flow assessments
Design, data analysis (off-site), and decision making undertaken by
professional researchers; data collection carried out by professional
researchers and local paid employees (hundreds or thousands).

3. Collaborative monitoring
with external data
interpretation

Examples: monitoring of air/water-quality, vegetation, weather, bird
populations, invasive species, commercially exploited wildlife
Design, data analysis (off-site), and decision making undertaken by
professional researchers; data collection carried out locally with
professional advice/training.

4. Collaborative monitoring
with local data
interpretation

Examples: wetlands monitoring; bird counts; bicycle transects of
large mammals; species monitoring by hunters
Design undertaken by professional researchers; data collection, data
analysis (on-site), and decision making carried out locally with
professional advice/training.

5. Autonomous local
monitoring

Examples: nature reserve and wildlife monitoring by rangers,
amateur naturalists, and volunteer wardens
All stages of design, data collection, data analysis, and decision
making undertaken locally.
Examples: species monitoring by fishing and hunting clubs; natural
resource monitoring by indigenous groups

Note:Adapted from Danielsen et al., 2008 & 2010.

There are approximately 32 million people living below the poverty line in
Indonesia (Kimura, 2011, p. 192). While overall national economic growth is
strong and incomes are gradually rising, the country has prioritized reducing
unemployment and underemployment (Ministry of Environment, Republic of
Indonesia, 2010; Republic of Indonesia & United Nations, 2010). As of 2010, the
unemployment rate was 7.41% and the country is aiming to bring the rate down to
5-6% by 2014 to meet the United Nations Millennium Development Goals
(Ministry of National Development Planning & National Development Planning
Agency (Bappenas), 2010, p. 23). An MRV program that centers on providing
jobs to rural residents and indigenous groups would offer significant
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socioeconomic benefits, including helping to raise their standard of living. In the
FCC model, enrollment would be limited to unemployed citizens living in rural
areas, either in or near forests, and below the poverty income level, or they would
be a member of an indigenous group. In this way, a portion of REDD+ revenues
(in the form of jobs) would be given to that segment of society most impacted by
the financial losses associated with not engaging in profitable activities that
destroy forests. Unlike the CCC, which kept wages at a minimal level so as not to
compete with the private sector, the FCC would set wages high enough to
incentivize participation and draw people away from sectors that clear forested
land.
Work relief programs are not a new concept in Indonesia. A small-scale
employment creation program, called the padat karya (labor intensive), was
created to assist the workers who were laid-off from their jobs following the
1998/99 economic crisis. It was a set of sixteen different programs that channeled
funds to ongoing investment and infrastructure projects, block grants to support
public works projects in local communities, special work projects undertaken by
sectoral ministries (such as forestry), and “food for work” activities (Sumarto et
al., 2010, p. 115). One major weakness was that the programs were not well
coordinated, but the biggest complaint was that these programs didn’t help the
poor. Sumarto et al. (2010, p. 128) attribute this to the lack of enrollment
restrictions combined with the relatively high compensation received by
participants (the daily wage was Rp 6,073, which was comparable to the Rp 6,350
daily wage for a worker in the food crop sector). More recently, Indonesia
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committed to design and implement a broader program, called the National
Employment Guarantee Program (NEGP), which aims to provide jobs to the poor
in rural areas for three months a year. The central government would provide the
majority of the financing and program delivery would take place at the district
level under the guidance of a national council (Islam & Chowdhury 2010, p. 161;
National Planning Agency & ILO, 2005). With the right combination of
incentives and qualifying restrictions, the FCC would be a valuable addition to
Indonesia’s suite of social safety net programs.
According to Islam and Chowdhury (2010, p. 162), available evidence
suggests that 87% of Indonesia’s poor have primary education or less. It has been
shown that higher levels of education correlate with higher wages, higher labor
productivity, and lower rates of poverty. For these reasons, an educational benefit
would be offered in exchange for serving in the FCC. Similar to the AmeriCorps
– a national service program in the United States that provides educational
benefits in exchange for a year of service – the benefit could take the form of
tuition remission for either vocational or academic classes, or be used to pay
down an educational loan. Alternatively, enrollees unwilling or unable to use the
educational benefit could receive an equivalent cash payment. The income and
educational opportunities provided by the FCC would support Indonesia’s larger
goal of creating an educated, adaptable, and skilled workforce.
The administrative structure of the FCC would resemble the CCC, with
key government agencies taking on administrative roles in the MRV process. The
FCC would be overseen by the director who would report to the head of the
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independent MRV agency. A representative from each of the agencies would
serve on an advisory council that guides the decisions of the director. The
Ministry of Forestry and the National Council on Climate Change would jointly
coordinate the MRV process, with the Ministry of Forestry overseeing all field
operations and the National Council on Climate Change taking the lead on
implementation planning in consultation with the REDD Council.17,18 The
Department of Labor would manage and execute all selection and recruitment
activities (see Figure 4). Participants would be recruited from areas closest to the
sampling sites and would live at the camps while enrolled in the program, which
would be cost-effective and logistically efficient. While the military operated the
CCC camps, research suggests that this part of the model may not work well for
Indonesia. Political instability and an extended history of clashes between citizens
and the armed forces mean that a military presence may be perceived as
suspicious or threatening. Instead, the Ministry of Home Affairs could establish
and operate the camps, drawing on a network of local non-profits and businesses
to deliver the services needed to run the camps on a daily basis. The first step
would be to develop a database of willing participants. A government
representative would partner with local non-governmental organizations and

17

The National Council on Climate Change was established in 2008 to advise and oversee the
implementation of climate change mitigation and adaptation policies. It comprises six working
groups to address issues of adaptation, mitigation, technology transfer, finance, forestry, and
post-Kyoto mechanisms (UN-REDD, 2009, p. 10)
18

The REDD Council was established in accordance with the Norway-Indonesia REDD Partnership,
which stipulated the creation of a special agency dedicated to coordinating REDD+
implementation; the same agreement requires that Indonesia establish an independent MRV
body that reports directly to Indonesia’s President (Simamora, 2010)
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businesses to provide a particular service. There are multiple advantages to be
gained from this approach, including supporting local enterprises; involving as
many local stakeholders as possible in the REDD+ process; providing
professional and personal networking opportunities for local residents; and
building nationwide capacity for MRV.
The project documents that were reviewed as part of the qualitative
analysis did not identify the staff or agencies that would deliver MRV technical
and field training. In the FCC model, the trainers would be drawn from a network
of international experts and as many local experts from within Indonesia as
possible, including staff from universities. Similar to the NGO/business network,
a database of MRV experts could be created and they would work on a contract
basis.
Given the ongoing reporting needs of REDD+, including periodic updates
to the national forest inventory and monitoring of specific projects, the plan
would be for the FCC to be established as a permanent government agency. The
CCC was a temporary agency and during its nine-year history the distribution of
projects and number of enrollees fluctuated widely. The growth and longevity of
the FCC would be dependent on future monitoring needs. The FCC could be
scaled up or down based on the reporting needs at any given time, with the
activity level based on MRV reporting cycles. Initially there would be a need for a
substantial number of jobs, which would diminish once baselines are established,
capacity grows, systems become more efficient, and technological advances
lessen the need for intensive field monitoring. However, as noted in chapter four,
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there will most likely always be a certain amount of field sampling that will be
needed in order to determine whether REDD+ interventions are working as
planned and actually reducing carbon emissions.
While the FCC alone is unlikely to offer sufficient incentives to outweigh
the financial advantages of participating in activities that cause deforestation, in
combination with other REDD+ program components, regulatory reforms, and
economic incentives, it offers the potential to be a highly effective conservation
initiative. Furthermore, citizen participation in the measurement and monitoring
processes has been shown to raise awareness of the importance of conservation
and foster greater commitment by local communities to protect natural resources
(Holck, 2008).
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Figure 4: Administrative Structure of the Forest Conservation Corps
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Chapter 7: Recommendations
The results of this study indicate that additional research is needed to
determine the resources that would be required to develop and deploy an FCC.
For example, in the absence of results of the REDD+ pilot programs, it is difficult
to quantify the exact number of field staff and administrative personnel that would
be needed to carry out MRV. There are also unanswered questions regarding the
extent of Indonesia’s technical and administrative capacity. The first step toward
gauging the feasibility of the model would be to seek feedback from government
representatives and stakeholders in the REDD+ planning process in Indonesia. I
recommend developing a survey or conducting a series of interviews that are
designed to identify the actual and perceived advantages and disadvantages of an
FCC. If the results suggested that there would be no major impediments, I would
suggest convening a high-level exploratory committee to examine the model and
make recommendations about the best way to integrate it into current REDD+
design and planning discussions. Following that, I would recommend
commissioning a formal feasibility study.
A number of interim steps could be taken that could inform the results of
the survey, interviews, exploratory committee, and feasibility study. A team of
researchers and practitioners could begin to map out the cost, resource, personnel,
and logistical requirements of an FCC. They could start by identifying existing
research stations, ranger camps, and other pre-existing structures that could be
used as monitoring sites. They could then calculate the number of sample plots
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(both temporary and permanent) that would be needed to develop a
comprehensive and accurate assessment of forest inventory and create a map of
potential locations, which could then be overlaid onto the map of pre-existing
monitoring sites. From this, the team could start to evaluate the number of new
sites that would need to be created, and begin to assess the cost and feasibility of
creating a network of monitoring camps.
It would also be necessary to examine the administrative and logistical
requirements of a full-service camp network. This would potentially involve
determining the number of vehicles that would be required for transport, as well
as calculating the material costs of constructing, supplying, and staffing the
camps. This would include looking at the most sustainable options available, such
as purchasing from local businesses and ‘green’ suppliers. Speed, efficiency, and
cost are key considerations, so performing cost-benefit analyses would be an
important part of the assessment. That would include estimating the cost per
enrollee as well as the short-term and long-term program costs.
In order to ensure that the program draws enrollees from the preferred
demographic group, I recommend performing an analysis that shows the areas
where unemployment is concentrated and then examining the results of the
analysis against the monitoring site overlay maps. An accompanying economic
analysis could determine how high the pay rate would have to be to recruit
participants. It would also be important to estimate the length of time and number
of personnel it would take to measure a sample plot. For example, for a plot that is
‘X’ size, would it take three days with five people, or ten days with two people?
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This process could be conducted with varying iterations and combinations of
staffing levels and plot sizes until there are several scenarios that can be used as
the basis for designing an implementation plan. A similar exercise could be
conducted to determine the administrative staffing levels of the camps. Workers
would be recruited from towns, villages, and communities closest to the sampling
sites, so it may be useful to examine demographic data to see whether population
concentrations match the anticipated employment needs. Finally, I suggest
consulting with the Indonesia’s labor department about potential synergies with
current work relief programs, such as the National Employment Guarantee
Program. It would also be worthwhile to examine potential roles for local forest
managers and other conservation professionals.
As described in chapter six, the FCC model is not designed to involve
local citizens or program enrollees in data analysis or decision making. This could
alienate some communities or stakeholders who want a greater role in MRV or
who fear government corruption. To mitigate this effect, I recommend consulting
local stakeholders during the MRV design phase, which will be one of the most
challenging aspects of the project and will need to be completed prior to the rollout of the FCC camps. During the design phase, it might be worthwhile to
examine whether there are monitoring needs outside the context of REDD+ that
could be performed in tandem with forest carbon monitoring. For example, water
testing, plant surveys, species monitoring, or other natural resource data
collection.
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Chapter 8: Conclusion
Preventing tropical deforestation is a monumental endeavor that requires a
multi-faceted and concerted approach by all nations. As evidenced by the high
priority that REDD+ has received in climate treaty negotiations, it appears likely
that it will become part of the successor to the Kyoto Protocol. Forest carbon
monitoring is regarded as one of the most challenging aspects of REDD+ due to
the limited technical, administrative, and financial capacity of most developing
countries. Creating national REDD+ MRV systems that are fully compliant with
international reporting standards will require unprecedented levels of cooperation,
both between nations and at the sub-national level within individual countries.
As a country experiencing high rates of deforestation and forest
degradation, Indonesia has taken a leading role in global REDD+ initiatives. It
hosts more than 30 different REDD+ pilot projects, ranging from small
demonstration projects sponsored by private companies and non-profit
organizations to multi-million dollar partnerships with other nations. These
initiatives have spawned numerous scientific studies, theoretical assessments,
policy reports, and field experiments that have helped lay the groundwork for a
successful launch of REDD+. They have also provided insight into the challenges
and obstacles of developing and implementing a national REDD+ MRV system.
From the adopting the world’s first laws related to REDD+ to enacting a
two-year ban on new forest concessions, the Indonesian government has shown
that it is willing and able to take unprecedented actions to conserve its rainforests.
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This willingness to chart new territory suggests that now is an ideal time to
consider a new approach to forest carbon monitoring. The Forest Conservation
Corps (FCC) model offers a potent way to carry out MRV in Indonesia. If
implemented as proposed, it will fulfill the projected REDD+ MRV reporting
requirements, plus provide substantial socioeconomic benefits to poor and
indigenous groups in rural areas. Although I expect the model would need to be
further refined and adapted to fit Indonesia’s political regime as well as any
logistical constraints that exist at the time of implementation, the results of the
qualitative analysis suggest that it offers a solid framework for an effective MRV
program.
The FCC model proposed in this thesis – which is based on the Civilian
Conservation Corp, a national work relief program in the United States that lasted
from 1933-42 and focused on natural resource conservation – is designed to
optimize the involvement of local communities and indigenous groups in forest
carbon monitoring, helping to close the capacity gap identified in the qualitative
analysis of REDD+ project documents. The main advantage of this model over
other models is that it will maximize efficiency and minimize costs, enabling
timely, accurate, consistent, and reliable forest carbon monitoring. Although the
FCC was developed specifically for Indonesia, it offers potential ideas and
solutions for other countries looking for innovative ways to build effective and
efficient MRV systems. My hope is that the FCC concept will generate further
research into the topic and stimulate stakeholder discussions that explore ways for
carrying the idea forward.

69

Bibliography
Andersson, K., Evans, T. P., & Richards, K. A. (2009). National forest carbon
inventories: Policy needs and assessment capacity. Climatic Change 93(2),
69-101.
Askham, B. (2011). REDD pilot projects in Indonesia. ECOS Magazine 158, 2021. January.
Barbier, E. B. (2010). A global green New Deal: Rethinking the economic
recovery. New York, NY: Cambridge University Press.
Barr, C., Dermawan, A., Purnomo, H., & Komarudin, H. (2010). Financial
governance and Indonesia’s Reforestation Fund during the Soeharto and
post-Soeharto periods, 1989–2009: A political economic analysis of
lessons for REDD+ (Occasional Paper 52). Bogor, Indonesia: Center for
International Forestry Research (CIFOR). Retrieved on August 4, 2011
from
http://www.forestforclimate.org/attachments/669_Occational%20Paper_C
IFOR_52.pdf
Barr, C., Resosudarmo, I. A. P., Dermawan, A., McCarthy, J., Moeliono, M., &
Setiono, B. (Eds.) (2006). Decentralization of forest administration in
Indonesia: Implications for forest sustainability, economic development
and community livelihoods. Bogor, Indonesia: Center for International
Forestry Research (CIFOR). Retrieved on August 4, 2011 from [Adobe
Reader version]
http://www.cifor.cgiar.org/publications/pdf_files/Books/BBarr0601.pdf
Basiron, Y. (2007). Palm oil production through sustainable plantations.
European Journal of Lipid Science and Technology 109(4), 289-295.
Belford, A. (2011). Indonesia outlines plan to curb forest clearing. The New York
Times. May 20. Retrieved on July 20, 2011 from http://www.nytimes.com
Bennett, G. H. (2004). Roosevelt’s Peacetime Administrations, 1933-41: A
Documentary History of the New Deal Years. Manchester & New York:
Manchester University Press.
Better Crops International. (1999). The oil palm – Fact file. Better Crops
International 13(1), 28-29. Retrieved on August 5, 2011 from
http://www.ipni.net/ppiweb/bcropint.nsf/$webindex/78FE439FFA1DCD5
0852568F60059BEF0/$file/i99-1p28.pdf

70

Blom, B., Sunderland, T., & Murdiyarso, D. (2010). Getting REDD to work
locally: Lessons learned from integrated conservation and development
projects. Environmental Science & Policy 13(2), 164-172.
Bolongaita, E. P. (2010). An exception to the rule? Why Indonesia’s AntiCorruption Commission succeeds where others don’t – a comparison with
the Philippines’ Ombudsman (No. 4). Chr. Michelsen Institute & U4 AntiCorruption Resource Center. August. Retrieved on August 4, 2011 from
http://www.cmi.no/publications/file/3765-an-exception-to-the-rule.pdf
Boucher, D., Elias, P., Lininger, K., May-Tobin, C., Roquemore, S., & Saxon, E.
(2011). The root of the problem: What’s driving tropical deforestation
today? Tropical Forest & Climate Initiative at the Union of Concerned
Scientists. June. Available at
http://www.ucsusa.org/whatsdrivingdeforestation
Boyle, J., Bernard, F., & Murphy, D. (2011). REDD Development Dividend Task
Force Meeting Report. Winnipeg, Manitoba, Canada: International
Institute for Sustainable Development. January. Retrieved on August 5,
2011 from http://www.iisd.org/pdf/2011/redd_dev_dividend.pdf
Broich, M., Hansen, M., Stolle, F., Potapov, P., Margono, B. A., & Adusei, B.
(2011). Remotely sensed forest cover loss shows high spatial and temporal
variation across Sumatera and Kalimantan, Indonesia 2000-2008.
Environmental Research Letters, 6(1), 1-9.
Brown, E., & Jacobson, M. F. (2005). Cruel oil: How palm oil harms health,
rainforest, and wildlife. Center for Science in the Public Interest.
Retrieved on August 4, 2011 from
http://www.cspinet.org/palm/PalmOilReport.pdf
Butler, R. A., Koh, L. P., & Ghazoul, J. (2009). REDD in the red: Palm oil could
undermine carbon payment schemes. Conservation Letters 2(2), 67-73.
Caldecott, J., Indrawan, M., Rinne, P., & Halonen, M. (2011). Indonesia-Norway
REDD+ Partnership: First evaluation of deliverables (Final Report). Gaia
Consulting Ltd. May. Retrieved on July 15, 2011 from
http://www.regjeringen.no/upload/MD/2011/vedlegg/klima/klima_skogpr
osjektet/Final_Report_4May2011.pdf
Capelow, S., Jagger, P., Lawlor, K., & Sills, E. (2011). Evaluating land use and
livelihood impacts of early forest carbon projects: Lessons for learning
about REDD+. Environmental Science & Policy 14(2), 152-167.

71

Carter, C., Finley, W., Fry, J., Jackson, D., & Willis, L. (2007). Palm oil markets
and future supply. European Journal of Lipid Science and Technology,
109(4), 307-314.
Collins, E. F. (2007). Indonesia betrayed: How development fails. Honolulu:
University of Hawaii Press.
Compliance Advisor Ombudsman. (2009). Audit report: CAO audit of IFC (C-IR6-Y08-F096). Office of the Compliance Advisor/Ombudsman (CAO) for
the International Finance Corporation (IFC), Multilateral Investment
Guarantee Agency (MIGA), Members of the World Bank Group. June 19.
Retrieved on July 13, 2011 from http://www.caoombudsman.org/uploads/case_documents/Combined%20Document%201_
2_3_4_5_6_7.pdf
Davis, C., Nakhooda, S., & Daviet. F. (2009). Getting ready: A review of the
World Bank Forest Carbon Partnership Facility readiness preparation
proposals (WRI Working Paper). World Resources Institute. Retrieved
February 10, 2011 from
http://pdf.wri.org/working_papers/getting_ready_2009-11-01.pdf
Danielsen, F., Skutsch, M., Burgess, N. D., Jensen, P. M., Andrianandrasana, H.,
Karky, B., Lewis, R., Lovett, J. C., Massao, J., Ngaga, N., Phartiyal, P.,
Poulsen, M. K., Singh, S. P., Solis, S., Sørensen, M., Tewari, A., Young,
R., & Zahabu, E. (2011). At the heart of REDD+: A role for local people
in monitoring forests? Conservation Letters, 4(2), 158-167.
Danielsen, F., Burgess, N., Funder, M., Blomley, T., Brashares, J., Akida, A.,
Jensen, A., Mendoza, M., Stuart-Hill, G., Poulsen, M. K., Ramadhani, H.,
Sam, M. K., & Topp-Jørgensen, E. (2010). Taking stock of nature in
species-rich but economically poor areas: An emerging discipline of
locally based monitoring. In A. Lawrence (Ed.), Taking stock of nature:
Participatory biodiversity assessment for policy, planning, and practice
(pp. 88-112). New York, NY: Cambridge University Press.
Danielsen, F., Burgess, N. D., Balmford, A., Donald, P. F., Funder, M., Jones, J.
P. G., Alviola, P., Balete, D. S., Blomley, T., Brashares, J., Child, B.,
Enghoff, M., Fjeldsa, J., Holt, S., Hübertz, H., Jensen, A. E., Jensen, P.
M., Massao, J., Mendoza, M. M., Ngaga, Y., Poulsen, M. K., Rueda, R.,
Sam, M., Skielboe, T., Stuart-Hill, G., Topp-Jørgensen, E., & Yonten, D.
(2008). Local participation in natural resource monitoring: A
characterization of approaches. Conservation Biology, 23(1), 31-42.
Diaz, D., & Delaney, M. (2011). Carbon Stock Assessment Guidance: Inventory
and Monitoring Procedures. In J. Ebeling & J. Olander (Eds.), Building
Forest Carbon Projects (pp. 1-34). Washington, DC: Forest Trends.

72

FAO (Food and Agriculture Organization of the United Nations). (2001). Nonforest tree plantations (Forest Plantation Thematic Papers, Working Paper
6). Report based on the work of W. Killman. Forest Resources
Development Service, Forest Resources Division, FAO, Rome, Italy
(unpublished). April. Retrieved on August 5, 2011 from
ftp://ftp.fao.org/docrep/fao/006/ac126e/ac126e00.pdf
FAO (Food and Agriculture Organization of the United Nations). (2010). Global
forest resources assessment 2010: Main report (FAO forestry paper 163).
Retrieved on July 2, 2011 from [Adobe Reader version]
http://www.fao.org/docrep/013/i1757e/i1757e.pdf
FAO (Food and Agriculture Organization of the United Nations). (2011). State of
the World’s Forests. Rome, Italy: author. Retrieved on February 10, 2011
from [Adobe Reader version]
http://www.fao.org/docrep/013/i2000e/i2000e00.htm
FCPF (Forest Carbon Partnership Facility). (2010a). Communication and
Outreach Program for Indonesia REDD Readiness Activities Financed
through FCPF Programme. June. Retrieved on August 5, 2011 from
http://www.forestcarbonpartnership.org/fcp/sites/forestcarbonpartnership.
org/files/Documents/PDF/Jul2010/Website_Communication_and_outreac
h-25Juni2010.pdf
FCPF (Forest Carbon Partnership Facility). (2010b). Harvesting Knowledge on
REDD+: Early Lessons from the FCPF Initiative and Beyond (Working
Paper #1). November. Available at
http://www.forestcarbonpartnership.org/fcp/node/31
FCPC (Forest Carbon Partnership Facility). (2011a). Indonesia REDD Readiness
Progress Fact Sheet. June. Available at
http://www.forestcarbonpartnership.org/fcp/Node/218
FCPF (Forest Carbon Partnership Facility). (2011b). Indonesia: Strategic
Environmental and Social Assessment (SESA): Terms of Reference. May.
Available at http://www.forestcarbonpartnership.org/fcp/node/218
FCPF (Forest Carbon Partnership Facility). (2011c). Readiness Preparation
Proposal Assessment Note on a proposed grant in the amount of $3.6
million to the Republic of Indonesia for REDD+ readiness preparation
support. Washington, DC: World Bank. February. Available at
http://www.forestcarbonpartnership.org/fcp/node/218

73

FCPF (Forest Carbon Partnership Facility). (2011d). Integrated safeguards data
sheet: Concept stage. February. Available at
http://www.forestcarbonpartnership.org/fcp/node/218
Fry, B. P. (2011). Community forest monitoring in REDD+: the ‘M’ in MRV?
Environmental Science & Policy 14(2), 181-187.
Gibbs, H. K., Brown, S., Niles, J. O., & Foley, J. A. (2007). Monitoring and
estimating tropical forest carbon stocks: Making REDD a reality.
Environmental Research Letters, 2(4), 1-13. Retrieved on July 2, 2011
from
http://unfccc.int/files/methods_science/redd/application/pdf/env_res_letter
s_forest_carbon.pdf
Goetz, S., & Dubayah, R. (2011). Advances in remote sensing technology and
implications for measuring and monitoring forest carbon stocks and
change. Carbon Management 2(3), 231-244.
GOFC-GOLD Land Cover Project Office, Friedrich Schiller University Jena.
(2009). An assessment of national forest monitoring capabilities in
tropical non-Annex I countries: Recommendations for capacity building.
Prepared for the Prince’s Rainforest Project and the Government of
Norway, by M. Herold. Retrieved on July 8, 2011 from
http://unfccc.int/files/methods_science/redd/country_specific_information/
application/pdf/redd_nat_capacity_report_herold_july09_publ.pdf
GOFC-GOLD. (2010). A sourcebook of methods and procedures for monitoring
and reporting anthropogenic greenhouse gas emissions and removals
caused by deforestation, gains and losses of carbon stocks in forests
remaining forests, and forestation (Report version COP16-1). GOFCGOLD Project Office, Natural Resources Canada, Alberta, Canada.
Available at http://www.scribd.com/doc/46340453/Source-Book-REDDVersion-Nov-2010-Cop16-1
Grainger, A. (2008). Difficulties in tracking the long-term global trend in tropical
forest area. Proceedings of the National Academy of Sciences 105(2), 818823.
Gray, J. A. (2002). Forest concession policies and revenue systems: Country
experience and policy changes for sustainable tropical forestry (World
Bank Technical Paper No. 522: Forest Series). Washington, DC: The
World Bank.
Hammer, D., Kraft, R., & Wheeler, D. (2010). Forest Clearing Report: Indonesia,
Dec. 2005-Sept. 2010. Forest Monitoring for Action (FORMA), Center for
Global Development.

74

Hansen, M. C., Stehman, S. V., Potapov, P. V., Arunarwati, B., Stolle, F., &
Pittman, K. (2009). Quantifying changes in the rates of forest clearing in
Indonesia from 1990 to 2005 using remotely sensed data sets.
Environmental Research Letters, 4(3), 1-12. Retrieved on August 4, 2011
from http://iopscience.iop.org/1748-9326/4/3/034001/pdf/17489326_4_3_034001.pdf
Henley, D. (2008). Natural resource management: Historical lessons from
Indonesia. Human Ecology 36(2), 273-290.
Holck, M. H. (2008). Participatory forest monitoring: An assessment of the
accuracy of simple cost-effective methods. Biodiversity Conservation,
17(8), 2023-2036.
Indonesia & Australia. (2009). Reducing emissions for deforestation and forest
degradation in developing countries: Joint Submission to the AWG-LCA
and SBSTA. Retrieved on July 20, 2011 from
http://www.climatechange.gov.au/government/initiatives/internationalforest-carbon-initiative/~/media/submissions/international/JointIndonesia-and-Australia-REDD-SubmissionAUG.ashx
IPCC (Intergovernmental Panel on Climate Change). (2003). Definitions and
methodological options to inventory emissions from direct human-induced
degradation of forests and devegetation of other vegetation types.
[Penman, J., Gytarsky, M., Hiraishi, T., Krug, T., Kruger, D., Pipatti, R.,
Buendia, L., Miwa, K., Ngara, T., Tanabe, K., & Wagner, F. (Eds.)].
Japan: Institute for Global Environmental Strategies. Available at
http://www.ipccnggip.iges.or.jp/public/gpglulucf/degradation_contents.html
IPCC (Intergovernmental Panel on Climate Change). (2007). Climate change
2007: Synthesis report. Contribution of Working Groups I, II and III to the
Fourth Assessment Report of the Intergovernmental Panel on Climate
Change [Core Writing Team, Pachauri, R. K., & Reisinger, A.(Eds.)].
Geneva, Switzerland: author.
Islam, I., & Chowdhury, A. (2009). Growth, employment, and poverty reduction
in Indonesia. Geneva, Switzerland: International Labour Organization.
Kampelman, M. M. (2005). An alternative route to a global community. The
American Behavioral Scientist, 48(12), 1666-1682.
Kanowski, P. J., McDermott, C. L., Cashore, B. W. (2011). Implementing
REDD+: Lessons from analysis of forest governance. Environmental
Science & Policy 14(2), 111-117.

75

Kimura, E. (2011). Indonesia in 2010: A leading democracy disappoints on
reform. Asian Survey 51(1), 186-195.
Koh, L. P., & Ghazoul, J. (2010). Spatially explicit scenario analysis for
reconciling agricultural expansion, forest protection, and carbon
conservation in Indonesia. Proceedings of the National Academy of
Sciences of the United States, 107(24), 11140-11144.
Lawlor, K., Weinthal, E., & Olander, L. (2010). Institutions and Policies to
Protect Rural Livelihoods in REDD+ Regimes. Global Environmental
Politics 10(4): 1-11.
Maher, N. M. (2005). A conflux of desire and need: Trees, Boy Scouts, and the
roots of Franklin Roosevelt’s Civilian Conservation Corps. In H. L.
Henderson & D. B. Woolner (Eds.), FDR and the environment (pp. 4983). New York, NY: Palgrave MacMillan.
Maher, N. M. (2008). Nature’s New Deal: The Civilian Conservation Corps and
the roots of the American environmental movement. New York, NY:
Oxford University Press.
MPOC (Malaysian Palm Oil Council). (2011). The oil palm tree. Retrieved on
August 5, 2011 from http://www.mpoc.org.my/The_Oil_Palm_Tree.aspx
Meridian Institute. (2011). Modalities for REDD+ reference levels: Technical and
procedural issues. Prepared for the Government of Norway, by A.
Angelsen, D. Boucher, S. Brown, V. Merckx, C. Streck, & D. Zarin.
Available at http://www.REDD-OAR.org.
Miettinen, J., Shi, C., & Liew, S. C. (2011). Deforestation rates in insular
Southeast Asia between 2000 and 2010. Global Change Biology 17(7),
2261-2270.
Ministry of Environment of the Republic of Indonesia. (1999). Indonesia First
National Communication on Climate Change Convention. Retrieved on
August 4, 2011 from http://unfccc.int/resource/docs/natc/indonc1.pdf
Ministry of Environment of the Republic of Indonesia. (2010). Indonesia Second
National Communication under the United Nations Framework
Convention on Climate Change. Jakarta, Indonesia. November. Retrieved
on August 4, 2011 from http://unfccc.int/files/national_reports/nonannex_i_natcom/submitted_natcom/application/pdf/indonesia_snc.pdf
Ministry of Forestry of the Republic of Indonesia. (2008). Consolidation report:
Reducing emissions from deforestation and forest degradation in

76

Indonesia. Retrieved on August 5, 2011 from
http://www.forestcarbonpartnership.org/fcp/sites/forestcarbonpartnership.
org/files/Documents/PDF/IFCA_Consolidation_report_REDD_Indonesia_
0.pdf
Ministry of National Development Planning & National Development Planning
Agency (Bappenas). (2010). Report on the achievement of Millennium
Development Goals Indonesia 2010. Jakarta, Indonesia: author.
September. Available at http://www.undp.or.id/mdg/documents.asp
Moses, K. (2010). Lack of forest definition ‘major obstacle’ in fight to protect
rainforests. The Ecologist. October 20. Retrieved on July 16, 2011 from
http://www.theecologist.org/News/news_analysis/640908/lack_of_forest_
definition_major_obstacle_in_fight_to_protect_rainforests.html
National Planning Agency & ILO (International Labour Organization). (2005). A
National Employment Guarantee Program for Indonesia – An approach.
Geneva, Switzerland: International Labour Organization. December.
Retrieved on July 16, 2011 from
http://www.ilo.org/jakarta/whatwedo/publications/lang--en/docName-WCMS_123357/index.htm
Norway in Indonesia. (2010a). Norway-Indonesia REDD+ Partnership: FAQ.
Retrieved on February 10, 2011 from
http://www.norway.or.id/Norway_in_Indonesia/Environment/-FAQNorway-Indonesia-REDD-Partnership-/
Norway in Indonesia. (2010b). Indonesia-Norway REDD+ Partnership Joint
Concept Note. December 3. Retrieved on February 10, 2011 from
http://www.norway.or.id/PageFiles/434849/jcn_indonesia_norway_redd_p
artnership_2010.pdf
Obidzinski, K., Andrianto, A., & Wijaya, C. (2007). Cross-border timber trade in
Indonesia: Critical or overstated problem? Forest governance lessons from
Kalimantan. International Forestry Review, 9(1), 526-535.
Page, S.E., Siegert, F., Rieley, J.O., Boehm, H. D. V., Jayak, A., & Limin, S.
(2002). The amount of carbon released from peat and forest fires in
Indonesia during 1997. Nature, 420, 61-65.
Pagiola, S., & Bosquet, B. (2009). Estimating the costs of REDD at the country
level. Forest Carbon Partnership Facility, World Bank. September.
Retrieved on July 12, 2011 from
http://www.forestcarbonpartnership.org/fcp/sites/forestcarbonpartnership.
org/files/Documents/PDF/REDD-Costs-22.pdf

77

Pan, Y., Birdsey, R., Fang, J., Houghton, R., Kauppi, P. E., Kurz, W. A., …
Hayes, D. (2011). A large and persistent carbon sink in the world’s forests.
Science, 1-10.
PEACE (Perlangi Energi Abadi Citra Enviro). (2007). Indonesia and climate
change: Current status and policies. Retrieved on August 5, 2011 from
http://siteresources.worldbank.org/INTINDONESIA/Resources/Environm
ent/ClimateChange_Full_EN.pdf
Persson, U. M., & Azar, C. (2010). Preserving the world’s tropical forests—A
price on carbon may not do. Environmental Science & Technology, 44(1),
210-215.
Phelps, J., Webb, E. L., & Agrawal, A. (2010). Does REDD+ threaten to
recentralize forest governance? Science 328(5976), 312-313.
Phillips, L. (2010). Palm oil plantations are now ‘forests,’ says EU. EU Observer.
April 2. Retrieved on August 4, 2011 from http://euobserver.com/9/29410
Population Reference Bureau. (2011). Data Sheets: Indonesia. Retrieved July 3,
2011 from http://www.prb.org/Publications/Datasheets.aspx
Republic of Indonesia, & United Nations. (2010). United Nations Partnership for
Development Framework 2011-2015 Indonesia. August. Available at
http://www.un.or.id/un-framework-documents
Resosudarmo, I. A. P. (2005). Closer to people and trees: Will decentralisation
work for the people and the forests of Indonesia? In J. C. Ribot & A. M.
Larson (Eds.), Democratic Decentralisation through a Natural Resource
Lens (pp. 110-129). New York, NY: Routledge.
Rist, L., Feintrenie, L., & Levang, P. (2010). The livelihood impacts of oil palm:
Smallholders in Indonesia. Biodiversity Conservation 19(4), 1009-1024.
Saatchi, S. S., Harris, N. L., Brown, S., Lefsky, M., Mitchard, E. T. A., Salas, W.,
Zutta, B. R., Buermann, W., Lewis, S. L., Hagen, S., Petrova, S., White,
L., Silman, M., & Morel, A. (2011). Benchmark map of forest carbon
stocks in tropical regions across three continents. Proceedings of the
National Academy of Sciences of the United States, 108(24), 9899-9904.
Salmond, J. A. (1967). The Civilian Conservation Corps, 1933-1942: A New Deal
case study. Durham, NC: Duke University Press.
Santosa, S. J. (2008). Palm oil boom in Indonesia: From plantation to downstream
products and biodiesel. Clean-Soil Air Water, 36(5-6), 453-465.

78

Scheyvens, H. (Ed.). (2010). Developing national REDD-plus systems: Progress,
challenges, and ways forward: Indonesia and Vietnam country studies.
Hayama, Kanagawa, Japan: Institute for Global Environmental Strategies.
September. Retrieved on July 21, 2011 from
http://enviroscope.iges.or.jp/modules/envirolib/upload/3051/attach/redd_fi
nal.pdf
Secretariat of the Convention on Biological Diversity. (2001). Impacts of humancaused fires on biodiversity and ecosystem functioning, and their causes in
tropical, temperate and boreal forest biomes (CBD Technical Series No.
5). November. Retrieved on August 5, 2011 from
http://www.cbd.int/doc/publications/cbd-ts-05.pdf
Shepard, G., (2004). Poverty and forests: Sustaining livelihoods in integrated
conservation and development. In T. O. McShane & M. P. Wells (Eds.),
Getting biodiversity projects to work (pp. 340-371). New York, NY:
Columbia University Press.
Simamora, A. P. (2010). Planned REDD council to ‘ease’ ministry’s job. Jakarta
Post. July 31. Retrieved on July 17, 2011 from
http://www.thejakartapost.com/news/2010/07/31/planned-redd-council‘ease’-ministry’s-job.html
Society of American Foresters. (2008). The Dictionary of Forestry. Retrieved on
August 5, 2011 from
http://dictionaryofforestry.org/dict/term/forest_concession
Steni, B. (2010). Indonesia – Better governance in the forestry sector, or business
as usual? In E. Fenton (Ed.), Realising rights, protecting forests: An
alternative vision for reducing deforestation: Case studies from the Accra
Caucus (pp. 10-11). Accra Caucus on Forests and Climate Change. June.
Stern, N. (2006). Stern review on the economics of climate change. Cambridge,
United Kingdom: Cambridge University Press.
Sumarto, S., Suryahadi, A., & Widyanti, W. (2010). Designs and implementation
of the Indonesian social safety net programs. In J. Hardjono, N. Akhmadi,
& S. Sumarto (Eds.), Poverty and social protection in Indonesia (pp. 111148). Singapore: Institute of Southeast Asian Studies Publishing.
Suryahadi, A., & Sumarto, S. (2010). Poverty and vulnerability in Indonesia
before and after the economic crisis. In J. Hardjono, N. Akhmadi, & S.
Sumarto (Eds.), Poverty and social protection in Indonesia (pp. 36-62).
Singapore: Institute of Southeast Asian Studies Publishing.

79

Tavani, R., Saket, M., Piazza, M., Branthomme, A., & Altrell, D. (2009). Case
studies on measuring and assessing forest degradation: Measuring and
monitoring forest degradation through National Forest Monitoring
Assessment (Forest Resources Assessment Working Paper 172). Rome,
Italy: Food and Agriculture Organization of the United Nations.
December. Retrieved on July 5, 2011 from
http://www.fao.org/docrep/012/k8592e/k8592e00.pdf
Thompson, M. C., Baruah, M., & Carr, E. R. (2011). Seeing REDD+ as a project
of environmental governance. Environmental Science & Policy 14(2),
100-110.
Thorpe, A., & Ogle, L. (2010). Staying on track: Tackling corruption risks in
climate change. United Nations Development Programme: Democratic
Governance Group & Environment and Energy Group. November.
Available at http://climate-l.iisd.org/news/undp-publishes-report-ontackling-corruption-risks-in-climate-change/
UN-REDD (United Nations Collaborative Programme on Reducing Emissions
from Deforestation and Forest Degradation in Developing Countries).
(2008). Role of satellite remote sensing in REDD (Working Paper 1).
October.
UN-REDD (United Nations Collaborative Programme on Reducing Emissions
from Deforestation and Forest Degradation in Developing Countries).
(2009). Indonesia UN-REDD National Joint Programme.
UN-REDD (United Nations Collaborative Programme on Reducing Emissions
from Deforestation and Forest Degradation in Developing Countries).
(2010a). Forest area statistics don’t tell everything. Retrieved on August
4, 2011 from http://www.un-redd.org/NewsCentre/tabid/969/language/enUS/Default.aspx
UN-REDD (United Nations Collaborative Programme on Reducing Emissions
from Deforestation and Forest Degradation in Developing Countries).
(2010b). REDD+ Monitoring. Retrieved on August 5, 2011 from
http://www.unredd.org/UNREDDProgramme/InternationalSupport/MeasurementReporti
ngandVerification/tabid/1050/language/en-US/Default.aspx
UN-REDD (United Nations Collaborative Programme on Reducing Emissions
from Deforestation and Forest Degradation in Developing Countries).
(2011). Promoting transparency and integrity in REDD+ (Newsletter,
Issue #17). March/April. Available at http://www.unredd.org/Newsletter17/Promoting_Transparency_Integrity/tabid/54003/De
fault.aspx

80

UNFCCC (United Nations Framework Convention on Climate Change). (2006a).
Report of the Conference of the Parties serving as the meeting of the
Parties to the Kyoto Protocol on its first session, held at Montreal from 28
November to 10 December 2005 (FCCC/KP/CMP/2005/8/Add.3). March
30. Retrieved on August 4, 2011 from
http://unfccc.int/resource/docs/2005/cmp1/eng/08a03.pdf
UNFCCC (United Nations Framework Convention on Climate Change). (2006b).
Updated UNFCCC reporting guidelines on annual surveys following
incorporation of the provisions of decision 14/CP.11
(FCCC/SBSTA/2006/9). August 18. Retrieved on August 5, 2011 from
http://unfccc.int/resource/docs/2006/sbsta/eng/09.pdf
UNFCCC (United Nations Framework Convention on Climate Change). (2009a).
Conference of the Parties, Fifteenth Session. Copenhagen Accord.
December 18. Retrieved on January 8, 2011 from
http://unfccc.int/resource/docs/2009/cop15/eng/l07.pdf
UNFCCC (United Nations Framework Convention on Climate Change). (2009b).
Technical paper: Costs of implementing methodologies and monitoring
systems related to estimates of emissions from deforestation and forest
degradation, the assessment of carbon stocks and greenhouse emissions
from changes in forest cover, and the enhancement of forest carbon stocks
(FCCC/TP/2009/1). May 31. Retrieved on July 6, 2011 from
http://unfccc.int/resource/docs/2009/tp/01.pdf
UNFCCC (United Nations Framework Convention on Climate Change). (2011).
Status of Ratification of the Convention. Retrieved from UNFCCC website
on July 18, 2011
http://unfccc.int/essential_background/convention/status_of_ratification/it
ems/2631.php
Walker, W., Baccini, A., Nepstad, M., Horning, N., Knight, D., Braun, E., &
Bausch, A. (2011). Field guide for forest biomass and carbon estimation
(Version 1.0). Falmouth, MA: Wood Hole Research Institute.
World Bank. (2010). World Development Report 2010: Development and Climate
Change. Washington, DC: World Bank.
World Bank. (2011). Environmental Issues in Indonesia. Available at
http://www.worldbank.org/id/environment
World Bank Group. (2009). Investing in a more sustainable Indonesia: Country
environmental analysis. Jakarta, Indonesia: World Bank Group.

81

Appendix: List of Reports
List of Reports Used for Qualitative Analysis
Forest Carbon Partnership Facility
Country Progress Sheet
Terms of Reference: Strategic Environmental and Social Assessment
Integrated Safeguards Data Sheet
Readiness Preparation Proposal Assessment Note
Draft Communication Outreach Program for Readiness Activities
Readiness Preparation Proposal (R-PP)

Jun 2011
May 2011
Feb 2011
Feb 2011
Jun 2010
May 2009

UN-REDD Programme
Signed National Programme Document

Dec 2010

Indonesia-Australia Forest Carbon Partnership
Joint submission to UNFCCC on MRV for REDD+

Aug 2009

Norway-Indonesia REDD Partnership
First Evaluation of Deliverables

May 2011
Other

Indonesia Second National Communication under the United Nations
Framework Convention on Climate Change

Nov 2010

Developing National REDD-plus Systems: Progress, Challenges, and
Ways Forward: Indonesia and Vietnam Country Studies.

Sep 2010

82

