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The new global initiative for reduction of deforesta- new global initiative for reduction of deforesta-
tion and degradation, including the role of conservation, 
sustainable management of forests, and enhancement 
of forest carbon stocks, or REDD+, has substantial 
potential to deliver co-benefits for carbon sequestration, 
forest and biodiversity conservation, and local liveli-
hoods. Successful REDD+ strategies require integrating 
and complementing traditional forest management and 
agro-forestry practices of many local and indigenous 
communities, rather than enforcing a barrier between 
them and their forests, as many forest conservation poli-
cies seek to do.

Traditional shifting of cultivation often practiced in 
the tropical forests integrates a short cropping phase and 
a long forest fallowing phase in rotation. In the cropping 
phase, many cereals, root crops and vegetables are culti-
vated to ensure a balanced diet for shifting cultivators. 
Soil seed bank and tree stumps are conserved through 
zero tillage to facilitate subsequent forest regeneration. 
In the fallowing phase, forests not only produce various 
forest products, but also contribute nutrient inputs to 
soil through uptake from deep soil horizons and nitrogen 
fixation, sequester carbon, control weeds, and check soil 
erosion for the succeeding cropping phase (keep soil 
erosion in check for the coming cropping phase). Shift-
ing cultivation is under increasing pressure to shorten its 
forest fallowing phase and switch to other land uses with 
implications on local livelihoods, carbon sequestration 
and biodiversity.

The APN-supported project, “Critical Analysis of 
Effectiveness of REDD+ for Forest Communities and 
Shifting Cultivation, based on Lessons Learnt from 
Conservation Efforts in Lao PDR and Thailand,” under 
UN University in partnership with National Agriculture 

and Forest Research Institutes (NAFRI), Lao PDR, and 
Chiang Mai University (CMU), Thailand, was launched 
in January 2011 to assess potential and options for shift-
ing cultivators to build on traditional knowledge and 
achieve co-benefits from REDD+ in the forested land-
scape. According to the work plan, the project focussed 
on surveys of land uses and carbon stocks in two study 
villages in 2011, one each in Northern Thailand (Tee 
Cha, a Pwo Karen village in Sop Moei District of Mae 
Hong Son Province), and Northern Lao PDR (Laksip, a 
Khmu village in Luang Prabang Province). The rotational 
shifting cultivation remains the major livelihood in the 
study village in Northern Thailand, while the shifting 
cultivation is converting to timber plantations in the 
study village in Northern Lao PDR. The two villages 
offer a good comparison of traditional land-use systems 
in transition with consequences on carbon stock, biodi-
versity and livelihoods.

Carbon Stock Measurement Methodology

The project methodology for carbon stock estimation 
was discussed and the development of the methodology 
has benefited from a case study by research members at 
JNU. The working manual for carbon stock measure-
ment has been shared with other research members, and 
adopted for similar sampling design and methods by 
both the Thai and Lao project teams. The methodology 
is composed of six elements to: 1) stratify the project site 
into strata that form relatively homogenous units through 
classification and mapping of land use/cover types in the 
village landscape; 2) decide size and number of sampling 
plots for estimating carbon density in each land use/
cover type; 3) estimate the biomass amount in different 
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carbon pools in each sampling plot, includ-
ing above-ground, below-ground biomass 
through allometric equation or destructive 
method and soil organic matter (at depth of 
0–30 cm) through soil sampling and analy-
sis; 4) convert the biomass by multiplying a 
conversion factor of 0.5 for carbon content, 
and convert the soil organic matter by 
multiplying a conversion factor of 0.58 for 
carbon content; 5) sum up carbon content 
of different carbon pools in each land use/
land cover as the carbon intensity (tonne/
hectare) for each land use/land cover type; 
and 6) estimate carbon stock in each land 
use/land cover by multiplying carbon inten-
sity of each land use/land cover type with 
its area in the project site village. Carbon 
stocks of different land use/land cover in 
the project site can then be summed up as 
the carbon stock of the village landscape. 
Both Thai and Lao project teams adopted 
similar sampling design and methods for 
biomass estimation, depending on land use/
land cover type, and plant size and type.

Results of Carbon Stock 

Measurement

The results of carbon stock measure-
ments in the sampling plots indicate that 
the Thai project site had the highest carbon 
intensity in the conservation forest, with the 
amount of carbon stock at 230.59 tonne/ha, 
out of which 110.73 tonne were from plant 
biomass (stems, branches, leaves, ground 
cover and litter, root) and 119.86 tonne was 
from soil organic matter. The conserved 
forest was followed by the utility forest 
and the community forest. For the shifting 
cultivation, the highest carbon intensity was 
found in the 6-year fallow, with amount of 
110.35 tonne/ha, followed by 5-year, 4-year, 
3-year, 2-year fallow and the cropping field. 
Both paddy fields and permanent fields had 
lower carbon intensity compared with the 
shifting cultivation plots.

In the Lao PDR project site, the highest 
carbon intensity in the category of forests 
was found in the dense forest, with the 
amount of carbon stock at 236.86 tonne/
ha, out of which 172 tonne were from 
above-ground biomass (stems, branches, 

leaves, ground cover and litter) and 64.15 
tonne were from below-ground (roots 
and soil). Dense forest was followed by 
open forest, old fallow (abounded shifting 
cultivation) and the teak plantation forest. 
For the fallow lands, the highest carbon 
intensity was found in the 4–5 year fallow, 
with an amount of 63.55 tonne/ha, followed 
by 3-year, 2-year, and 1-year fallow. The 
carbon intensity in fallow lands was found 
to be higher than in teak plantations. For 
the crop fields, the highest carbon intensity 
was found in the job’s tears field, with 31.02 
tonne/ha, followed by maize field and rice 
field. The knowledge gained through the 
analysis on land use and carbon dynamics 
will be the basis to educate local communi-
ties in the management and monitoring of 
carbon stocks and support community-
based MRV.

Ongoing and Future Activities

One of the project targets is to establish 
strong linkages with policy-makers and 
directly feed the project findings into the 
policy-making process on issues of REDD+, 
integrated agriculture and forestry, land 
use, and sustainable mountain develop-
ment. The Project is fortunate that the Lao 
project team coordinator also serves as the 
National Focal Point for the United Nations 
Convention to Combat Desertification 
(UNCCD). The Thai project team coordina-
tor has a long experience of working with 
the local government in agriculture and 

Figure 1. Taking forest 
carbon stock inventory 
in Thailand
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forestry development. Both country coor-
dinators will have a chance to feed project 
findings into the policy-making process in 
their respective countries. Local government 
officers participated in the project workshop 
at Luang Prabang, Lao PDR. Chiang Mai 
University (CMU) has been conducting 
ongoing research to develop forest manage-
ment and agricultural production systems 
in the highlands of Northern Thailand with 
the Tambon (sub-district) administrative 
organization.

The project teams have agreed to 
review the ongoing policy process related 
to national implementation of REDD+ 
and identify knowledge gaps and capacity 

building needs that the new APN project 
can help to address. The review indicated 
that much uncertainty remains on how it 
will play out on the ground and there is a 
critical need for capacity building to harness 
the new international strategy of REDD+ 
for forest conservation and restoration, and 
poverty reduction. However, both Thailand 
and Lao PDR participate in the World 
Bank’s Forest Carbon Partnership Facil-
ity (FCPF) to develop reference scenarios, 
adopt a REDD+ strategy, design monitoring 
systems and set up REDD+ management at 
the national level. This APN project has a lot 
of potential to strengthen national and local 
capacity to understand REDD+ and build 
on past forest conservation efforts to better 
design REDD+ implementation. The project 
will need to explore and establish linkages 
to other ongoing initiatives, such as the 
Greater Mekong Subregion (GMS) initiative 
on REDD+, for regular exchange, and help 
support the policy-making process for forest 
conservation in the region. The project 
findings will be used to produce policy 
guidelines on how to minimize the poten-
tial negative social and economic impacts 
from the REDD+ project and maximize the 
potential co-benefits.

Figure 2. Transition 
towards teak 
plantation
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