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This project has been  supported by the Global Forest Watch 7 Small Grants Fund

Global Forest Watch (GFW) is a dynamic online forest monitoring and
’Ell' ’]‘1_: Al alert system that empowers people everywhere to better manage forests.
WMREVLRAL For the first time, Global Forest Watch unites satellite technology, open data,
FOREST and crowdsourcing to guarantee access to timel y and reliable i nformation on
: o forests. GFW is free and follows an open data approach in putting decision -
.II.IITF,-L'I- -l ,:.: If relevant information in the hands of governments, companies, NGOs, and
It the public.
Website: http://www.globalforestw atch.org/
This project has been implemented by GERES and Mlup Baitong
Group for the Environment, Renewable Energy and Solidarity
eres (GERES) is a French non -profit NGO c reated in 1976 after the first oil crisis
Environmental conservation, climate change mitigation and adaptation,
reducing energy poverty, and improving livelihood s of the poor are the main
Energy focus areas for GERES. The GERES team is particularly involved in the
Environment implementation, in partnership with local stakeholders and communities, of
Solidarity engineer ing solutions for development and providing specific technical
expertise.

Website: http://www.geres.eu/en/

Mlup Baitong is a Cambodian NGO working to increase environmental
awareness and conservation, seeking sol utions for sustainable and equitable
use of natural resour ces through education, training and advocacy , and
community -based natural resource management and eco -tourism activities.
@ g MI up Bai tongds gauabaté to ipavertyt alleviatiam nirt Cambodia
“ﬂ, é-" thro ugh right based empowerment of rural communities to manage their
o~ é\ natural resou rces sustainably while obtaining improved livelihoods.
& 2
Feo MLu® Website: http://www.mlup _-baitong.org/
The project i mplementers would like to thank Open Development Cambodia for their precious
contribution to open  -data access in Cambodia and all the charcoal producers for their active collaboration
in this project.
The data created during this project are licensed under a Creative Commons
Attribution Share -Alike 4.0 International License

The material under CC BY SAv4.0 license is available on GERE S 6 DataOnelesite
- http://data.geres.eu/gfw_charcoal producers_database 20150219
- http://data.geres.eu/afw_check points_database 20150219

You are allowed to:
- Share 0 copy and redistribute the above material in any medium or format
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made. The recommended citation format is:

AFRANCOIS Y., HUOY V., JOYA R., 2015. Charcoal, Forest and Livelihoods in the
Northern Cardamoms, Cambodia - Participatory Impact Assessment of Charcoal
production using Global Forest Watch 0 by GERES is licensed under CC BY SAv4.0

- Share -Alike 0 if youreproduce ,transform, or  build upon the material, you must distribute your
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1 I NTRODUCTION

Located in the centre of the fast growing South -East Asian region, Cambodia is changing quickly but with
rapid growth also comes increasing social inequalities. Cambodia is one of the poorest countries in South -
East Asia with 17.7% of its population living under the poverty line 1. Total forest area in Cambodia is
estimated at 10,864,186 ha by the FAO, equivalent to approximately 56% of its total land area 2.
Nevertheless, forests have suffered from both deforestation and land degradation since the 1960 s,
mostly due to the illegal timber trade and large -scale agricultural projects which have strongly
accelerated during the last decade. Cambodia is also the world's 12 th most vulnerable country to the
effects of climate change according to the MapleCroft 2015 report 3. Cambodi aés rural househo
for 80% of the total population. These rural areas strongly rely on forest resources to sustain their
livelihoods (e.g. charcoal, rattan, mushroom and other NFTPs which contribute about 30 to 42% of total
household income #). Depletion of forest resources combined with low resilience to climate change is
expected to have a significant effect on the livelihoods of a majority ofthe ~ Cambodian population.

Since the 1970s, worldwide charcoal production has been beset by misconceptions, based on a lack of

reliable information. This lack of accurate knowledge on the realities of charcoal production has led to the

marginalization of charcoal producers and often inadequate policies, in Cambodia as well as across the

world 5, to govern the charcoal sector and tackle the current ATrsegedy of the co

fiThe produc tion, use and trade of charcoal for domestic cooking and heating are characterized by
contradictions, stereotyping, and misconceptions. Partial information, over -generalizations, and the
tendency to consolidate charcoal with other biomass fuels have contri buted to gross misrepresentation of
charcoal in terms of its actual impact on forests, its role in improving energy access, and in appropriate
interventions. 07

=

Figure 1 1 Informalc harcoal production centre in Phnom Aural - Kampong Speu province, Cambodia
(GERES)
In Cambodia, biomass energy accounts for more than 71% of the energy mix 8 which is the highest
proportion in South -East Asia. For domestic cooking, 82% of Cambodian households use woodfuels as

1WorldBank , fiWor |l d Devel op mehitg//datawdridmarkiorg/cosniry/cambodia
2 More information  available on the FAO Global Forest Resources Assessment 2010 website :
http:/iwww.fao.org/forestry/fra/fra2010/en/
SMapleCroft, fACIimate Change Vulnerability Index 20150, http:// map
‘Kasper K. Hansen and Net h Tefitpand BcdhanticlAnalydis offNatura Botest Bamversion in
Cambodia, Working Paper 330, CDRI, 2006
5 J.E. Michael Arnold, Gunnar Koéhlin, et Reidar Persson, « Woodfuels, livelihoods, and policy interventions: Changing
Perspectives », World Development 34, n ° 3 (March 2006): 596 2611, doi:10.1016/j.worlddev.2005.08.008.
' n ttheadedy of the commonsoclhamceplt ,piodivedsdali nterest to produc
results in the destruction of the resource, which supports the livelihood of the entire community
” Tuyeni H. Mwampamba et al., « Dispelling common  misconceptions to improve attitudes and policy outlook on
charcoal in developing countries », Energy for Sustainable Development 17,n ° 2 (2013): 75 A85.
8l nternational Ener gy iACgembcoyd,i aii Btad tainscteioc,s www. i ea. oarchyregort/ at i st i cs/ st
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the ir main fuel ; 18 % of which use charcoal as their primaryfuel >. Cambodi ads tot al energy
is projected to grow at an average annual rate of 5.2% from 2009 to 2035 19, and charcoal is expected to
continue to represent an important part of the energy mix.

While i n urba n areas the consumption of charcoal is expected to slightly decrease 1 itis expected to
increase by 53% in rural areas between 2012 and 2030 2. At the national and regional level s, charcoal
consumption is expected to rise until 2030 at least 13,

Therefore, woodfuels, and more specifically charcoal, represent a highly strategic economic sector for
Cambodia, as stated in the National Energy Efficiency Policy formulated by the Ministry of Mines and
Energy (MME) 14,

However, international and national investments in the sector remain low. One of the reasons could be
that charcoal is considered as energy for the poor, to be replaced by LPG (Liquid Petroleum G as) and/or
electricity . This vision has been popularized by Leach %in the 1990s witlhadcder ofiemneroge
where households adopt progressively more modern energy sources and reduce traditional wood fuel use
as they bec ome wealthierand as cleaner source s of energy become more accessible.
However, recent studies suggest that charcoal is not energy forthe poor asitis predominately used in
urban areas where higher levels of income are observed 16 A survey conducted by GERES in 2013 on
1,969 households 17, representative of the Cambodia n population, shows that the share of households
that use ch arcoal as a primary fuel does not decrease with anincrease in wealth (Figure 2 ). This fact is
also observed in Phnom Penh, where LPG is most widely available, and isin line with observations made
in other developing countries 18,
100%
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Figure 2 1 Main fuel used by households in Cambodia per income category (GERES)
The above statement  confirms the modern vision of the energy ladder by Masera et al ** which predicts
that instead of  switching from wood to charcoal and then from charcoal to LPG or electricity, where
income impacts the number of fuels use d by the household, charcoal remains a very important fuel . Such
results tend to support the projections that no significant re duction in charcoal usage is expected in the
near future in the Cambodian domestic cooking energy mix. Charcoal 8s economic import
been widely underestimated by policy makers. GERES estimates that Ca mb o d inatiéral charcoal
® GERES, 2013. Nationwide Domestic Use of Cooking Fuels and Devices. Nation -wide b aseline Survey.

10 Asian DevelopmentBank ,« Asi an Devel opment Outl ook 2013s», Apis P0A3)I8 EOR-O254y Chal
023 -4.

1 M. Sarrafetal., «  Renewable energy policies for sustainable development in Cambodia », Renewable and
Sustainable Energy Reviews 22 (2013): 223 A29.

12 GERES, « Residential ener gy demand in rural Cambodia » (UNDP, 2008).

13 J.E. Michael Arnold, Gunnar Kéhlin, et Reidar Persson, « Woodfuels, livelihoods, and policy interventions : Changing
Perspectives », World Development 34, n ° 3 (March 2006): 596 611, doi:10.1016/j.worlddev.2005.08.008.
14 Previously Ministry of Industry, Mines and Energy, « National policy, Strategy and Action plan on Energy Efficiency in

Cambodia », 2013.

15 Gerald Leach, « The energy transition ~ », Energy policy 20,n °2(1992): 116 A23.

16 Tuyeni H. Mwampamba et al., « Dispelling common misconceptions to improve attitudes and policy outlook on
charcoal in developing countries », Energy for Sustainable Development 17,n ° 2 (2013): 75 A85.

17 GERES, 2013. Nationwide Domestic Use of Cooking Fuels and Devices. Nation -wide b aseline Survey.

18 Douglas F. Barnes, Kerry Krutilla, and William F. Hyde, The urban household energy transition: social and
environmental impacts in the developing world. (Routledge, 2010).

1% Omar R. Masera, Barbara D. Saatkamp, and Daniel M. Kammen, «  From linear fuel switching to multiple cooking
strategies: a critique and alternative to the energy ladder model », World development 28, n ° 12 (2000): 2083 A
2103.
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production was around 336,000 tons in 2013 2. Considerin g an average retail price of 0.35 USD per
kilogram, the Cambodian charcoal mark et would represent more than 117 million USD per year , which
makes it a significant economic sector for rural Cambodia.

Charcoal production is often described as a significant driver of deforestation, although r ecent studies
show that in tropical countries, charcoal production would represent less than 7% of the total forest cover
loss?!. Debates on charcoal production in Cambodia are often focused on the question fils charcoal a
driver of deforestation? 2. In addition to the semantic aspect of this question (deforestation  vs.
degradation) , positions taken by  government and civil society are rarely based on evidence . Indeed,
despite the importance of charcoal in Cambodia and across developing countries, and the need for
information on the local dynamics of charcoal production for policy interventions, few approaches to

assess the impact of charcoal production among the other drivers of deforestation have been developed

and applied.

Recently, a wide range of scientific research has shown the potential of sound forest management,

charcoal kiln improvements and changes in national policies to improve the livelihoods of charcoal

producers 23:2425. The time has come to forget about the misconceptions and to undertake s cientific
analysis using sound data and field evidence in order to bring the complex reality of charcoal production
dynamics to light. ~ This is the core ambition of this project.

To assess the complex dynamics of charcoal production , the project develop ed a simple approach
replicable by grassroots organization s and based on the use of the intuitive Global Forest Watch platform.

By providing reliable information and increasing awareness  of policy makers and  communit ies about local
issue s, such an approach could enable institutional changes towards sustainable management of forest
resources and significantly contribute to  forest conservation , improved energy security and increased
resilience of poor rural communities living  at the intersection of forest and agricultural lands

20 GERES, 2015. Nation -wide assessment of biomass consumption patterns in Cambodia. To be released soon.

21 Emmanuel N. Chidumayo and Davison J. Gumbo, « The environmental impacts of charcoal production in tropical
ecosystems of the world: a synthesis », Energy for Sustainable D  evelopment 17,n ° 2 (2013):86 A94.

22 Example of such debates: http://www.phnompenhpost.com/national/living -dwindling -trade

2 |eo C. Zulu and Robert B. Richardson, « Charcoal, livelihoods, and poverty reduction: Evidence fr om sub -Saharan
Africa », Energy for Sustainable Development 17,n ° 2 (2013): 127 A37.

% Mwampamba et al ., fdDispelling common mi sud@adia eulookoacharcodlim i mpr ove at
devel oping countries. o

% Jolien Schure et al.,, «  Formalisation of charcoal value chains and livelihood outcomes in Central -and West Africa  »,

Energy for Sustainable Development 17,n°2 (201 3): 95 -105.
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2 MATERIALS AND METHODS

To assess the impa ct of charcoal production on Cambodian forests , this study follows the main principles

of the WISDOM methodology developed by FAO and UNAM 26,27,

It involves a supply  -chain analysis to trace back the charcoal from markets to forests where the  wood for
charcoal is collected . It aims to accurately locate the charcoal production area s and gain an
understanding of the interactions with other land uses.

An important part of the land -use data comes from open -data geographical data published by Open
Development Cambodia 28. This type of data is however not mandatory as it could also be obtained
through community workshops  supported by historical defore station maps from Global Forest Watch.

Two case studies ha ve been selected in Phnom Aural (Kampong Chhnang and Kampong Speu province)

and Koas Krolar (Battambang province) . These areas have been select ed for the significance of charcoal
production and  because the y present very different land -use change dynamics.  The project m ethodology
was implemented as follows

Step 1. Preliminary data collection: F rom market to woodsheds

The first step consisted of an assessment of the charcoal
flows and production pa tterns through a snowball
approach starting  from charcoal markets going up to the
distributors and then the charcoal producers . An initial
survey , done at the end of 2013 (47 charcoal producers i
and 66 woodfuel traders surveyed in 6 provinces) ,

highlighted the charcoal production hotspots which led to
the selection of the 2 study areas for the project,
representing 2 different dynamics . In the selected areas,

an in -depth socio-economic survey for charcoal producers
was conducted for a more detail ed analysis of the charcoal

production patterns (48 producers, 1h/interview) . In
addition to the socio -economic questionnair e, charcoal
producers were asked to bring the surveyors on  -site in the

different locations  where they have been collecting wood
for the last 10 years.  These data were used to determine
the location and date of the 24h checkpoints.

Step 2. Quantitative assessment of charcoal extracted through 24h CTV counting

To account for the amount of charco al leaving the study
area over a 24h period , 14 checkpoints were located on
Google Earth using t he sur veyor sAtypblegeaf b
Charcoal Transportation Vehicle (CTV) with their
approximat e quantity of charcoal was developed (see
annex 1) in order to estimate the quantity of charcoal
transiting  within 24h. The 24h checkpoints were
undertaken in 3 provinces between the 20 th and 29 " of
November 2014. Data was then processed to avoid double
counting and extrapolate the November CTV counting to

the mean annual production . Seasonality patter ns from
the socio -economic surveys were used to increase the
precision of the extrapolation. Finally, the charcoal

demand wa s converted in wood equivalent by considering
a wood -to-charcoal ratio of 6.41 2° and the share of total
above ground biomass used for charcoal of 80%.

% Omar Maseraetal.,, «  WISDOM: A GIS -based supply demand mapping tool for woodfuel management », Biomass
and Bioenergy 30, n ° 7 (juillet 2006): 618 A 37, doi:10.1016/j.biombioe.2006.01.006.

27 This methodology has be  en used very recently to publish a study which provides, according to the Global Alliance for
Clean Cookstoves (GACC), one of the funders of this study, "the most advanced data on the climate impacts of wood
burning” - http://www.cleancookstoves.org/about/ news/01 -21-2015 -new -study -estimates -that -clean -cookstoves -
could -reduce -emissions -from -woodfuels -by-up-to-17-percent.html

2 hitp://www.opendevelopmentcambodia.net/

2% GERES field tests of traditional charcoal kilns efficiency.
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Step 3. Assessment of biomass stocks and supply potential

The deforested area in the two stud y zones was computed
using ArcGIS 10.2.2  and the tree cover loss and g ain from
Hansen 3°. To estimate the stock of biomass , a regression
linking the Above Ground B iomass (AGB) stock and forest
tree cover was developed. To do so, a set of forest
inventories  representative of the wood collection areas
were collected among GERES, Mlup Baitong and partners.

To estimate the biomass supply potential, the AGB was
converted in Mean Annual Increment (MAI) by using a
regression developed under similar conditions 3%,

Step 4. Qualitative assessment and stakeholder analysis through community workshop
sessions

To validate the previous findings, two community
workshops were organized in Phnom Aural and Koas
Krolar. These workshop s gathered charc oal producers
(both men and wome  n) and village chief s. The participants
were split into two groups and were invited to o bserve the
dynamics of deforestation in their respective  areas
watching video s captured from the ~ GFW website 2. Then ,
they were asked to draw map s of the land use around the
vilage as of 10 years ago by indicating Vvillages, forests
and paddy fields . Finally, they had to draw major land
cover changes that happened with in the last 10 years  as
shown in the video from GFW . For different period s, they
had to indicate where they used to collect wood for
charcoal, what were the reasons for the de forestation
observed in GFW and the impact s of these changes on
their farming activities. —_—
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Figure 3 - Localisation of the field activities and study areas

30 Hansen/UMD/Google/USGS/NASA Tree Cover Loss and Gain Area map

31 Neth Top etal., «  Re-assessment of woodfuel supply and demand relationships in Kampong Thom Province,
Cambodia », Biomass and Bioenergy 30, n ° 2 (February 2006): 134  A43, doi:10.1016/j.biombioe.2005.11.008.

32 |t important to notice that although GFW is a powerful tool to watch forest cover dynamics, most of the communities
can hardly access it (no internet coverage, no IT knowledge, limited equipment, etc.)
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