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The Biodiversity
Conservation Corridors
Initiative in the GMS
A. Biodiversity richness and ecosystem
fragmentation in the GMS

The Greater Mekong Subregion
(GMS) is one of the world’s richest
biodiversity hotspots and harbors
several irreplaceable biomes. It has been
estimated that between 1997 and 20081
over 1,200 new species were discovered
in the GMS, which illustrates the diversity
of ecosystems in the subregion. Many
of these ecosystems are criti cal - their
fragility is demonstrated by the fact that
several of the world’s threatened species
(as assessed by the World Conservation
Union) are located in GMS countries (from
1.2 percent of these located in Yunnan to
3.1 percent in Viet Nam in 2005)2.

Since the mid-1990s, there have been
several significant studies to identify
and delineate important biodiversity
conservation areas in the GMS.
Worldwide Fund for Nature (WWF) and
World Conservation Union (IUCN) have
identified centers of plant diversity3;
WWF and Wildlife Conservation Society
(WCS) identified a suite of prioritized tiger
conservation units4; BirdLife has identified
important bird areas in the subregion5;
and WWF has identified ecoregions
across the Indo-Pacific region, including
several important (Global 200) ecoregions
in the GMS6.

WWF, 2010. New blood: Greater Mekong species discoveries 2009.
CEP-BCI, 2008. Environmental Performance Assessment Synthesis Report.
3
Davis, S.D., V.H. Heywood. A.C. Hamilton. Eds. 1995. Centres of Plant Diversity: a Guide and Strategy for Their 		
Conservation. Volume 2: Asia, Australasia and the Pacific. Cambridge, U.K.: IUCN.
4
	Dinerstein, E., E.D. Wikramanayake, J. Robinson, U. Karanth, A. Rabinowitz, D. Olsen, T. Mathew, P. Hedao and M.
Conner. 1997. Part 1: A Framework for Identifying High-priority Areas for Conservation of Free-ranging Tigers 		
(Panthera tigris). In: A Framework for Identifying High-priority Areas and Actions for the Conservation of tigers in the
Wild. WWF/WCS report submitted to the National Fish and Wildlife Foundation.
5
	Tordoff, A.W. ed. 2002. Directory of Important Bird Areas in Viet Nam: Key Sites for Conservation. Hanoi: Birdlife 		
	International in Indochina and the Institute of Ecology and Biological Resources
6
Wikramanayake, E.D., E. Dinerstein, C. Loucks, D. Olsen, J. Morrison, J. Lamoreux, M. McKnight, and P. Hedao.
2001. Terrestrial Ecoregions of the Info-Pacific: A Conservation Assessment. Island Press: Washington, D.C.
1
2
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Figure 1.

The forests of the
Greater Mekong
Subregion are home to
a spectacular variety
of species, including
the tiger and black
bear (Photos: Stephen
Griffiths)

Elephant corridors, tiger landscapes,
Saola ranges and gibbon habitats enrich
the biodiversity of the GMS. The forests
of the GMS, home to many endemic
species, stretch from Xishuangbanna
(unique because it is a meeting place for
both northern and southern biotas of the
region) and then sweep across northern
Myanmar, linking with the elephant
corridor into Lao PDR and continuing into
the rain forests of the Annamite range
in Viet Nam. The Cardamom Mountains
in Cambodia and the Indochinese dry
forests of the Tri-Border area between
Cambodia, Lao PDR and Viet Nam are
some of the most biodiverse areas in the
GMS. On the western flank of Thailand,
bordering with Myanmar, the KayahKaren Montane Rain Forests sweep down
into Thailand’s Western Forest Complex
connecting to Kaeng Krachan and

Biodiversity Conservation Corridors Initiative (BCI) Report 2006 - 2011

continuing on to the peninsular Malaysian
Montane Rain Forests. In the northeast of the GMS, the Karst landscape
of Jingxi County in Guangxi and Cao
Bang province in Viet Nam harbor the
Cao Vit gibbon, one of the rarest apes in
the world. Flanked by mountain ranges
on the east and west, the Mekong River
flows from its origin in Qinghai province,
PR China, through the headwaters
in northern Yunnan down through
Myanmar and Lao PDR, bordering with
Thailand into Cambodia’s Ton Le Sap
flooded forests to finally feed into the
distributaries of the rich delta in southern
Viet Nam before discharging into the sea;
a journey of 4,200 km providing resources
and livelihoods to over 60 million people
along the Mekong.

Greater Mekong Subregion Core Environment Program

00

Tiger Landscape
Biodiversity Conservation Landscape
Transboundary Hotspots

GMS Economic Corridor
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EWEC
Intercorridor Linl
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Disclaimer: The information contained
in this map is not necessarily authoritative.

Figure 2.

GMS transboundary
hotspots
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Figure 3.

Biodiversity corridors
represent an important
strategy for combating
habitat fragmentation
and conserving
threatened species, such
as elephants, tigers,
large birds, otters and
deer (Photos:
Stephen Griffiths)

Ecosystem fragmentation. The forest
ecosystems of the GMS are a source
of livelihood for local people, rich
biodiversity, and ecosystem services.
In spite of the establishment of a large
number of terrestrial protected areas
or complexes by governments of the
GMS countries, a glance at the map
of the subregion (see Figure 4) shows
ecosystem fragmentation across
the landscapes. The Biodiversity
Conservation Corridors Initiative (BCI)
was launched to address ecosystem
fragmentation in the long-term by
securing recognition of biodiversity
landscapes (see Figure 5). Within
these, biodiversity corridors provide

Biodiversity Conservation Corridors Initiative (BCI) Report 2006 - 2011

linkages between protected areas
to: (i) conserve habitat for species
movement and maintenance of viable
populations; (ii) enhance and maintain
ecosystem services; and (iii) promote
and enhance local community welfare
through conservation and sustainable
use of natural resources. Between
2005 and 2010, development pressures
and subsequent land use change has
contributed to an increase in ecosystem
fragmentation in some landscapes
(Figures 6 and 7); land use planning
and development needs to take
cognizance of the importance of
maintaining forest connectivity.
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Capital / major city		

Disclaimer: The information contained
in this map is not necessarily authoritative.

Protected Area 		
Figure 4.

Ecosystem fragmentation
– Protected Areas across
the GMS
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Capital / major city
Protected Area
BD Conservation Landscape

Disclaimer: The information contained
in this map is not necessarily authoritative.

Figure 5.

Biodiversity Conservation
Landscapes across
the GMS
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Figure 6.

Ecosystem fragmentation
– Mondulkiri, Cambodia
2001
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Figure 7.

Ecosystem fragmentation
– Mondulkiri, Cambodia
2010
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Figure 8.

GDP growth in
the GMS

Source: ADB Key Indicators (2010); Yunnan Statistical Yearbook (2010); Guangxi Statistical Yearbook (2010)

B. Economic development and pressure

The GMS is one of the fastest growing
areas in the world. The pressures
associated with the region’s economic
growth are causing a loss of biodiversity,
habitat fragmentation and ecosystem
function, including key ecosystems
services that provide important life
support functions to human populations
and sustain GMS national economies,
subregional trade and development. The
GMS countries have seen rapid economic
growth over the past two decades.
Average annual Gross Domestic Product
(GDP) of the subregion as a whole grew
at a rate of over 9.5 percent between
2000 and 20097. A noteworthy fact was
that much of the growth in the region was
fueled by inter-regional demand. Foreign
direct investment (FDI) during this period
exceeded US$5 billion in some countries,
of which the majority originated within
the region8.

This strong economic performance of the
GMS can be attributed to many factors,
one of which is the economic integration
of the subregion that has enabled all
countries to benefit from the spill-over
effects of PR China’s growth boom.
Integration of the subregion, particularly
through links in infrastructure, was largely
brought about under the GMS Economic
Cooperation Program (ECP).
The subregion’s development has had
significant impact on improving human
well-being. GMS countries have shown
steady progress towards achieving the
Millennium Development Goal (MDG)
targets, with a number of goals for GMS
countries showing ‘on track’ or ‘early
achiever’ status9. This is echoed by trends
in the Human Development Index (HDI),
which show consistent growth across
the GMS between 2000 and 2010, with
most GMS countries (with the exception
of Myanmar) classified as achieving
‘medium human development’ in 201010.

	Asian Development Bank, Statistical Database System (accessed 08.03.11).
ADB Key Indicators for Asia and the Pacific 2010.
9
CEP-BCI, 2008. Environmental Performance Assessment Synthesis Report.
10
	UNDP, 2011. International Human Development Indicators.
7
8
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Figure 9.

Human Development
in the GMS
Source: UNDP, 2010

In spite of the impressive economic
growth in the last two decades, the region
still has income disparities and pockets
of poverty, with the percentage of the
population living in poverty ranging from
2 percent in Thailand to 27.6 percent
in Lao PDR11. The region’s population
remains largely rural, ranging from just
under 80 percent in Cambodia to over
60 percent in the Yunnan and Guangxi
Provinces of PR China. Within the
GMS countries, socio-economic gaps
persist – the GINI coefficients of income
distribution have increased for most GMS
countries between 1990 and 200912,
which illustrates increasing disparity in
the population of the subregion.

11
12

Human well-being is inextricably linked
to natural ecosystems through the
goods and services they provide. Natural
resource dependence is especially strong
in areas with large pockets of forestdependent ethnic minorities inhabiting
remote, mountainous areas in the
GMS. Economic expansion has been
fueled largely by exports and tapping
natural resources and this expansion,
without balance and strategic planning
to maintain ecosystem services, could
potentially put people’s livelihoods and
downstream ecosystem services at risk.
The biodiversity corridors face some of
these potential challenges (Figures 10, 11
and 12).

World Bank, 2010. World Development Indicators. Washington D.C.; ADB. 2011. Basic Statistics. Manila
World Bank, 2011. GINI Index values for 1990 – 2010.
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Figure 10.

Viet Nam Biodiversity
Corridors – potential
challenges in the GMS

Boundaries are not necessarily authoritative
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Figure 11.

BCI site Mondulkiri,
Cambodia – potential
challenges in the GMS
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Figure 12. (left)

Lao PDR BCI Site:
Potential Challenges

Development Pressures. Developments
in energy, transport and industrial projects
have led to increasing areas of land being
converted for industry and agriculture,
driven primarily by an increasing demand
for raw materials, minerals and sources of
energy. In spite of considerable progress
by GMS countries in managing forest
areas, the magnitude of pressures still
outpace the responses13. Key pressures
on forest resources include shifting
cultivation, concessions for forestry
industries, logging activities driven by an
increasing demand for wood products
and land conversion for agricultural
practices. Rates of forest cover loss
across the region have, however, slowed
according to recent statistics (from an
annual forest cover loss of 0.2 percent
per annum in the 1990s to an increase
in forest cover of 0.1 percent per
annum between 2000 and 2010), largely
attributable to an increase in plantations,
particularly in Thailand and Viet Nam14.
Dense natural forest, which is associated
with high levels of biodiversity, is still
under great pressure in the region; the
degraded state of much of the residual
natural forest in the region can be
illustrated by the difference in the density
of forest stock – in Viet Nam, Lao PDR
and Cambodia the average growing stock
in forested areas is 76.5 m3/ha, 87 m3/ha
and 94.9 m3/ha respectively, as compared
to over 200m3/ha in remaining dense
natural forest areas15.
The development of GMS transport
infrastructure is connecting people,
natural resources and markets, acting
as a catalyst for broader economic
development. Relatively remote
resource-rich locations such as Koh Kong
and Mondulkiri Provinces in Cambodia,
Attapeu and Sekong Provinces in Lao

PDR, and Quang Nam and Quang Tri
Provinces in Viet Nam have recently
been connected to markets through
the development or upgrading of
major transboundary roads that are the
backbones of the North South Economic
Corridor (NSEC), East West Economic
Corridor (EWEC) and Southern Economic
Corridor (SEC). These investment
plans need to be embedded within an
ecosystem management approach
or risk compromising the nature and
magnitude of ecosystem service flows,
including biodiversity conservation and
carbon sequestration benefits for local
communities and undercutting
the performance and sustainability
of investments.
Hydropower development of over 900MW
is envisaged in the BCC investment
project area covering over 1.93 million
ha16. In the Provinces of Champasak,
Attapeu and Xekong, which are the focus
of BCI landscapes connecting to Lao
PDR, nearly 97,000 ha are expected to be
inundated as reservoirs from the planned
hydropower investments17. In addition,
some 600,000 ha are under various
mining and exploitation concessions,
indicating rapid natural resources sectorled growth18. Similarly, in the Cardamom
Mountains in Cambodia, 22 proposed
hydropower stations will inundate large
forest areas, while in Mondulkiri Province
in Northeast Cambodia, 18 hydropower
dams are proposed19. In Viet Nam, the
BCI sites spanning over 1.7 million ha
will come under increasing pressure with
eight hydropower dams planned to meet
the rapidly growing demand for electricity
(15 percent per annum)20. Road densities
(km of road per km2 of land area) are also
increasing in BCI sites. Clear illustrations
are provided by Route 48 and its network

CEP-BCI, 2008. Environmental Performance Assessment Synthesis Report.
FAO, 2011. Forestry Outlook Southeast Asian Forests and Forestry to 2020.
15
	ADB PPTA 7459 - GMS Biodiversity Conservation Corridors (BCC) in Cambodia, Lao PDR and Viet Nam Feasibility
	Study and Appendices.
16
GIS-based zonal summary statistics extracted from BCI corridor outline plus GIS Databases of Ministry of Industry
Mines and Energy, Cambodia; Ministry of Energy and Mines (MEM), Lao PDR-Dept. of Electricity-Power Sector 		
	Planning Division; and Ministry of industry and Trade, Viet Nam.
17
GIS Database of MEM Lao PDR-Dept. of Electricity-Power Sector Planning Division.
18
GIS-based zonal summary statistics extracted from BCI corridor outline plus GIS Database of MEM Lao PDR
19
GIS Database of MIME, Cambodia.
20
	Viet Nam Power Development Plan VI (2006-2015).
13
14
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in the Cardamom Mountains, Cambodia,
upgrading of Road 18 in southern Lao
PDR, and connectivity improvements
to the Ho Chi Minh Trail in the Central
Annamites in Viet Nam21. In addition to
the development of productive sectors,
climate change is likely to have an extra
knock-on effect on ecosystem services.
Increasing weather variability, extreme
weather events and shifts in agroecological zones are likely to increase
vulnerability of ecosystem services and
amplify impacts on dependent
poor communities22.
Environmental performance assessment
reports indicate that GMS-wide
environmental indicators are trending
downwards, notwithstanding moderately
improving responses from GMS
governments23. This underscores the
need to focus greater attention on the
economic, environmental and social
sustainability of investments.
Forests – considerable effort is being
devoted to sustainably managing
forest resources, but the magnitude
of combined pressures continues to
outpace responses.
Biodiversity – protection policies
and measures are in place, but law
enforcement remains too weak to cope
with multiple pressures. Evidence that
protected areas require increased funding
for enhancing capacity for more efficient
monitoring and enforcement.

Migration from other areas into forested
areas will create pressure for land use
change and forest conversion.
C. Response of the GMS countries

The six GMS governments, with support
from the Asian Development Bank (ADB)
and nongovernmental organization
(NGO) partners have identified the most
important biodiversity conservation
landscapes in the subregion that are
vulnerable to increased development
pressures and environmental degradation.
These regionally and globally high-value
biodiversity landscapes/watersheds
need to be conserved to safeguard local
livelihoods and investments in energy/
hydropower, transport, water and sectors
that enhance food security.
In May 2005, the First Environment
Ministers’ Meeting (EMM) of the
GMS held in Shanghai, PR China,
endorsed the Strategic Framework and
Technical Assessment of the BCI, which
identified nine priority GMS Biodiversity
Conservation Landscapes (BCL) (Table 1).
Recognizing the need for conserving
biodiversity assets and maintaining
ecosystem services, the GMS leaders
endorsed the Core Environment Program
and Biodiversity Conservation Corridors
Initiative (CEP-BCI) at the Second GMS
Summit in July 2005, with BCI as the
flagship component25.

Population Growth – population
is increasing in the GMS countries,
particularly in remote mountainous areas,
which are home to ethnic minorities.

	National and local roads GIS database of MoE Cambodia; Ministry of Communication, Transport, Post and 		
Construction, Lao PDR; and MONRE Viet Nam.
22
	ADB GMS Development Dialogue May 2008: HYPERLINK “http://www.gms-eoc.org/ClimateChange/”http://www.
gms-eoc.org/ClimateChange/ 2ndGDD.aspx (incl. 1m SLR inundation from SRTM DEM; CRU TS 2.1 Global Climate
	Data;; WDPA; LandScan2007 Global Gridded Population Distribution).
23
	As evidenced by National Performance Assessment Reports. http://www.gms-eoc.org/Publication/Publication.aspx
25
Supported by a Regional Technical Assistance (RETA 6289) grant including co-financing from the Governments of P.R.
China, Finland, the Netherlands and Sweden amounting to a total of over US$30 million.
21
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Total
Forestland

Total Land Cover

Forestland
as % of total
land cover

Cardamom and Elephant Mountains

1,218,971

1,429,231

85.3

Cambodia and Viet
Nam

Eastern Plains Dry Forest

1,704,698

2,597,346

65.6

Cambodia, Lao PDR
and Thailand

Northern Plains Dry Forest

1,192,259

1,1928,720

61.8

Cambodia

Ton Le Sap Inundation Zone

402,598

1,752,108

23.0

Cambodia, Lao PDR
and Viet Nam

Tri-Border Forests

1,422,755

1,990,630

71.5

Lao PDR and Viet
Nam

Central Annamites

2,192,903

3,290,999

66.6

Lao PDR and Viet
Nam

Northern Annamites

2,043,435

3,292,395

62.1

Myanmar and
Thailand

Western Forest Complex

3,804,688

6,771,285

56.2

Yunnan, PR China,
Lao PDR, Myanmar,
Thailand

Mekong Headwaters

3,230,579

10,719,546

30.1

Countries

Biodiversity
Conservation Landscape
(BCL)

Cambodia and
Thailand

Source. GMS Biodiversity Conservation Corridors Initiative. Strategic Framework and Technical Assessment

Table 1.

Biodiversity
Landscapes in
the GMS 2005 (ha)24

The BCC investment project in
Cambodia, Lao PDR and Viet Nam,
approved in early 2011, represents the
first generation of investments emerging
from the pilot phase of the BCI. Phase
I of the CEP-BCI spanning 2006-2011
was co-financed by the Governments of
Finland, the Netherlands, Sweden, the
Poverty Reduction Funds of the United
Kingdom and PR China, the ADB and
participating countries of the GMS. The
BCI, which is a substantial component

24

of the CEP (resource wise), started
implementation of activities in six pilot
sites in Cambodia (2), PR China (1), Lao
PDR (1), Thailand (1) and Viet Nam (1).
Implementation of BCI in the period
2006-2009 was carried out in partnership
with government agencies, NGOs and the
ADB. Between 2009-2011 an additional
two sites were initiated: one in Guangxi,
PR China and the other in Cao Bang, Viet
Nam.

	ADB.2005. GMS Biodiversity Conservation Corridors Initiative. Strategic Framework and Technical Assessment 20052014. 35, Tables 6 an d 7.
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Landscape Corridor

Sustainable
Use Area

Core Area
Stepping-stone
Corridor

Linear
Corridor

Buffer Zone

D. BCI approach

Strictly defined, biological corridors
are conduits for movements of species
and ecological processes between
core areas. The GMS biodiversity
conservation landscapes represent
ecological networks, which can be
defined as “a coherent system of natural
and/or semi-natural landscape elements
that is configured and managed with
the objective of maintaining or restoring
ecological functions as a means to
conserve biodiversity while also providing
appropriate opportunities for the
sustainable use of natural resources”26.
These landscapes usually have four
main elements27:

26
27

(i) 	core areas (usually protected areas),
(ii) corridors or habitat linkages 		
(continuous habitat of patchy 		
‘stepping stones’),
(iii) transitional areas or buffer zones,
and
(iv) sustainable use areas (Figure 13).

Figure 13.

Types of Biodiversity
Corridors

The BCI was designed to reduce
biodiversity habitat fragmentation and
associated loss of ecosystem function
and services. The loss of ecosystem
services impacts the rural agrarian
population severely as they are often
dependent on these services for their
livelihoods. The BCI initiated on the
ground field activities designed to achieve

Bennett, Graham. & Wit, Piet: The Development and Application of Ecological Networks, IUCN July 2001, p.5
Biodiversity corridors are not to be defined ‘narrowly’ as connectors only; large PA networks have also been called
biodiversity corridors, such as the Mesoamerican biological corridor covering a protected area network spread over
eight countries, or the Y2Y (Yucatan to Yellowstone), covering the entire Rockies.
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sub-national, national and subregional
biodiversity conservation and poverty
reduction objectives. The integrated
approach taken by BCI is to achieve two
outcomes: i) improve habitat connectivity
and ecosystem function in biodiversity
conservation landscapes (an area of land
that employs conservation corridors to
link protected areas in a protected area
network); ii) reduce poverty in these often
marginalized areas.
The biodiversity conservation landscape
approach28 is described by many
different names29, the most common
being ecological network30, reserve
network31, bioregional planning32 and
ecoregion-based33 conservation. All these
approaches have five key elements34:
(i) focus on conserving biodiversity at
the ecosystem, landscape and
regional scale;
(ii) emphasize maintaining or 		
strengthening ecological coherence,
primarily through providing for
ecological interconnectivity (corridors);
(iii) buffer critical areas from the effects
of potentially damaging external
activities;
(iv) restore degraded ecosystems where
appropriate; and
(v) promote complementarity between
land uses and biodiversity 		
conservation objectives, particularly
by exploiting the potential
biodiversity value of associated
semi-natural landscapes.

To a certain extent, biodiversity corridors
are analogous to economic corridors in
their functionality and objectives: both
attempt to increase system connectivity,
economies of scale, integration and
efficiency. The biodiversity corridors
do this by enlarging the functional
boundaries of protected areas. They
facilitate the unhindered movement of
species and safeguard the contributions
of natural systems more widely across
development landscapes. In the absence
of such corridors, ecological and
environmental services of importance to
the GMS development agenda are likely
to be threatened.
Biodiversity corridors represent an
important strategy for combating habitat
fragmentation and conserving threatened
species and high-value ecological
processes that require large spatial areas
for their viability over the long-term.
Such species include several high-profile
threatened and endangered animals like
elephants, tigers and several large birds,
such as hornbills, vultures and cranes.
Seasonal flows of the Mekong and
associated tributary rivers and streams
are an important process-related feature.
Other ecological phenomena, such as
fruit and seed dispersal by large birds and
bats, and the predator-prey relationships
among several larger vertebrates in
the region occur at spatial scales that
tend to transcend the protected areas’
boundaries. Depending on the focal
species and processes, corridors can
be continuous strips of land or ‘stepping
stone’ patches of suitable habitat used to
improve ecological coherence.

For example, the flyway and corridor programs that primarily aim to meet the needs of migratory species or those
that need to disperse over large areas, e.g., the 1979 Bonn Convention, the Western Hemisphere Shorebird Reserve
	Network, and the Naya Conservation Corridor.
29
Bennett, Graham & Wit, Piet: The Development and Application of Ecological Networks, IUCN July 2001, p.5
30
	These were developed in Europe in the 1970s and 1980s e.g. the Estonian Network of Ecologically Compensating
	Areas, the Dutch Ecological Network and the Pan-European Ecological Network.
31
	These were developed in North America in the 1980s, with the main aim of conserving biodiversity at the regional
scale, e.g., the Wildlands Project and the Main Wildlands Reserve Network.
32
	This was developed primarily by the World Resources Institute in the United States and focuses on the process
of planning and managing the protection of ecosystem services and biodiversity at the bioregional scale, e.g., the
	Klamath/Siskiyou Bioregion and the St. Elias-Northern Borders Bioregion.
33
	A WWF initiative aimed at conserving the world’s key ecoregions, that is, relatively large units of land or water that
harbor a characteristic set of species, communities, dynamics, and environmental conditions, (e.g. the Global 200,
the Carpathian Ecoregion Initiative, and East African Marine Ecoregion.
34
Bennett, G. / Wit, Piet ibid.
28
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The corridors contribute to social and
economic development by promoting
sustainable natural resource use to
sustain the livelihoods and lives of the
millions of people in the region who
still depend on these resources on a
daily basis. They provide economic
alternatives through ecological and/or
cultural tourism.
BCI activities were implemented under
five broad components: i) reducing
poverty through the establishment of
commune development funds (improving
access to cash and credits), improving
small scale social and economic
infrastructure (agriculture, tourism, health
and education), and creating livelihood
opportunities; ii) harmonizing land use
planning by supporting participatory
land use plans; iii) mobilizing local
participation to restore/protect forests;
iv) building government and local
civil society capacity and; v) creating
sustainable financing mechanisms.
The BCI, together with other
components of CEP-BCI, directly
addresses development pressures
that lead to habitat fragmentation and
loss of ecosystem function. Strategic
environmental assessments (SEAs) in
the energy and tourism sectors, and
provincial land use planning conducted
under CEP-BCI Phase I, successfully
integrated ecosystem management
targets into the economic sector and
provincial land use plans.
Up until 2011, the establishment of
eight BCI pilot sites across the GMS
has contributed towards maintenance
of ecosystems connectivity, enhancing
its function and services. The integrated
livelihood development and conservation
approach has supported the improvement
of local biodiversity, social, economical
and human resource assets.
E. Eight BCI pilot sites in five countries
(2006-2011)

Selection of BCI pilot sites was done by
GMS governments with support from
NGO partners based on the following
six criteria:
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(i) Falling within GMS economic 		
corridors or their zones of 		
influence;
(ii)	Reducing ecosystem 			
fragmentation by linking two
or more protected areas;
(iii)	Areas of international biodiversity
importance;
(iv)	Areas of high poverty incidence
and population growth;
(v) Being of a transboundary 		
nature; and
(vi) Having institutional (state and 		
non-state) capacity on the 		
ground that is active in 		
implementing one or more 		
projects.
These sites are located in five GMS
countries as shown in Table 2.
Cardamom Mountains, Cambodia: In
the Cardamom and Elephant Mountains
BCL in Cambodia, the BCI pilot site
targets one main corridor area that
covers: (1) an already existing block of
protected areas making up a corridor
of strict protection linking the Central
Cardamoms Protected Forest (CCPF)
with the Phnom Samkos Wildlife
Sanctuary (PSWS) on the west, and the
Phnom Aural Wildlife Sanctuary (PAWS)
in the east; (2) the geographic area linking
the CCPF, the PSWS and the PAWS with
the Southern Cardamoms Protected
Forest, with further links along Route 48
to Peam Krasop Wildlife Sanctuary. This
large area can be described as the Areng
catchment corridor after the main river
and watershed running through its center.
Eastern Plains, Mondulkiri, Cambodia:
The BCI pilot site in Mondulkiri aims to
develop a sustainable use corridor linking
seven protected areas in the Eastern
Plains Dry Forest landscape, five of
which are in Cambodia: Lomphat Wildlife
Sanctuary, Mondulkiri Protected Forest,
Phnom Prich, Phnom Nam Lyr and Snoul
Wildlife Sanctuaries, and two in Viet Nam:
Yok Don and Bu Gia Map National Parks.
The corridor in the Seima area, which is
currently under production forest status,
forms a key corridor between four of the
other sites.
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Country

BCI Site

Biodiversity Conservation
Landscape (BCL)

Cambodia

Cardamom Mountains

Cardamom and Elephant Mountains

Eastern Plains, Mondulkiri

Eastern Plains Dry Forest

Xishuangbanna

Mekong Headwaters

Guangxi, Jingxi County, Banliang Nature
Reserve

Cao Vit gibbon habitat, Karst Landscape

Lao PDR

Xe Pian - Dong Hua Sao - Dong Ampham

Triborder Forest – Central Annamites

Thailand

Tenasserim - Western Forest Complex

Western Forest Complex

Viet Nam

Ngoc Linh-Xe Sap

Central Annamites

Cao Bang, Cao Vit Nature Reserve

Cao Vit Gibbon habitat

PR China

Source. GMs Environment Operations Center (EOC)

Table 2. (above)

BCI pilot sites and
Biodiversity Landscapes
in the GMS

Figure 14. (right)

Eight BCI pilot sites in
Biodiversity Conservation
Landscapes

Disclaimer: The information contained
in this map is not necessarily authoritative.
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Xishuangbanna, Yunnan, People’s
Republic of China: In PR China, the
Xishuangbanna Tropical Rainforest
landscape in South Yunnan, stretching
down to the border of Lao PDR, is the
location of the biodiversity corridor
conservation pilot site. While the initial
BCI focal area identification took a longterm approach to establishing linkages to
fragmented ecosystem, identifying eight
potential corridors, BCI implementers in
Phase I aimed at establishing connectivity
between: (i) Nabanhe to Mangao; and
(ii) Mengla to Shangyong (wild elephant
sanctuary), which is also a transboundary
Nature Reserve bordering Lao PDR.

Chaloem Phrakiat Thai Prachan National
Park. The total length of the corridor is
approximately 70 km, however Phase I
(2006 – 2009) activities are concentrated
in selected clusters in the corridor along
a 5 km width strip from the border. In
subsequent phases, financial resources
permitting, a 10 km strip from the border
will be covered.

Xe Pian – Dong Hua Sao – Dong
Ampham, Lao PDR: The pilot site is
located in the south of Lao PDR and aims
to develop a sustainable use corridor
linking Dong Hua Sao National Protected
Area (NPA) in Champasak Province to the
Xe Pian NPA that covers both Champasak
and Attapeu provinces in the Tri-Border
forests landscape. The Tri-Border forests
straddle the southern border of Lao PDR,
with the northern border of Cambodia
and the central western border of Viet
Nam. The long-term operational target
is to maintain linear forest links between
all three countries, revitalizing important
transboundary ecosystem connectivity.

Ngoc Linh – Xe Sap, Viet Nam: In Viet
Nam, the focal area of BCI interventions
covers selected communes in Quang
Nam and Quang Tri provinces, which
are bordering areas of Thua Thien Hue
and Kon Tum, as well as the Xe Kong
and Attapeu provinces in Lao PDR.
Quang Nam and Quang Tri are part of
the Central Annamite Mountains, which
is ranked as a ‘critically important’
landscape due to its unique assemblages
of species. It represents one of the
world’s most important areas of
biodiversity, having the highest levels
of endemism in a continental setting.
The landscape is facing high levels of
habitat fragmentation, primarily due to the
construction of roads, with the landscape
bisected by two sections of the EastWest economic corridor and with the Ho
Chi Minh Highway in Viet Nam cutting
in a north-south direction through
the landscape.

Tenasserim – Western Forest Complex,
Thailand: The Thailand BCI pilot site
is located in the Tenasserim Range in
western Thailand, between the Western
Forest Complex (WEFCOM) and the
Kaeng Krachan Complex. To the west,
both complexes border forested areas
in Myanmar. The biodiversity corridor
area starts in the north at the southern
tip of Sayok National Park, adjoining
a proposed extension area of Sayok,
connecting with areas under the
administration of the Royal Thai Army,
the Royal Princess Project and touching
on the northern borders of the Maenam
Phachi Wildlife Sanctuary and the

Cao Bang – Guangxi Transboundary
Corridor (PR China and Viet Nam):
Proposed Bangliang Nature Reserve
in Jingxi County, Guangxi, PR China
adjacent to Cao Bang Province in Viet
Nam. Building on the BCI approach, pilot
activities were initiated in October 2009
in the transboundary biodiversity corridor
to enhance ecosystem connectivity in the
border areas. The new pilot project aims
at enhancing biodiversity connectivity
between the newly established and
adjacent Bangliang Nature Reserve in
Jingxi County of Guangxi and Trung
Khanh Nature Reserve in Cau Bang
Province, Viet Nam to protect the last
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GMS Environment Ministers’
Meeting (EMM)

Development
Partners

GMS Working Group on
Environment (WGE)

ADB

Report

LoA Partners
Government

Funds

GMS Environment Operations
Center (EOC) Secretariat
to WGE

Report
Monitoring, support

LoA Partners
Non-State
BCI Pilot site
Beneficiaries

Funds, tech
assistance

Figure 15.

BCI implementation
arrangements

remaining members of the critically
endangered species of the Cau Vit gibbon
(Nomascus nasutus).
F. Implementation arrangements

While ADB is the executing agency
for the regional TA 6289, it delegated
its functions to the GMS Environment
Operations Center (EOC) based in
Bangkok, which is also the Secretariat
to the WGE. The EOC was responsible
for the overall planning, coordination,
program development, subregional
oversight and monitoring; it received
six-monthly progress reports, financial
liquidation submissions and provided
approvals for consultant recruitment
and financial replenishments. Within the
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ambit of delegated executing agency
functions, the EOC also had an active say
in implementation and course corrections.
The Working Group on Environment
(WGE) assembled twice a year. EOC and
the BCI implementing partners presented
progress reports at these meetings
and also sought endorsements as
appropriate for additional or new projects
and activities. Hence, a monitoring and
evaluation site visit was conducted by
the EOC at least two months prior to the
annual and semi-annual WGE meetings
in close coordination with the lead
government implementing agency.
BCI pilot site activities were promoted,
coordinated and monitored at national
level by the National Support Units
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Partner Organizations
Table 3.

No.

A. GMS Government Agencies

1

Cambodia: MOE

BCI - LoA partners

2 	PR China: SEPA (now MEP)
3 	PR China: FECO-YEPD-GEPB
4

Lao PDR: STEA now WREA

5 	Thailand: DNP
6 	Viet Nam: MONRE
B. Non-State Partners
7

Cambodia: WildAid now Wildlife Alliance

8

Cambodia: WWF

9 	PR China: XTBG
10

LAO PDR: WWF

11 	Thailand: WCS
12 	Viet Nam: WWF
13 	Regional: IUCN (for SBPR Project in BCI sites)
14 	Regional: BirdLife International (monitoring)
15 	Regional: AIT (Gender)
Source: GMS EOC, 2011

(NSUs) within state agencies responsible
in the GMS countries. Site activities
were implemented by state agencies in
partnership with, and support of, nonstate organizations. Where appropriate,
provincial level project implementation
units (PPIU) in Viet Nam or provincial
coordination units (PCU) in Yunnan were
established. In Yunnan, there were also
local project management offices (LPMO)
in Jinghong, Xishuangbanna and Deqin.
At the GMS country level, ADB entered
into Letters of Agreement (LoAs) with
the Ministry of Environment (MOE) in
Cambodia, the Ministry of Environment
Protection (MEP) in PR China, the
Water Resources and Environment
Administration (WREA) of Lao PDR,
Department of the National Parks, Wildlife
and Plant Conservation Department
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(DNP) in Thailand, and the Ministry of
Natural Resources and Environment
(MONRE) in Viet Nam.
ADB also signed LoAs with the following
non-state organizations: (1) Cardamom
Mountains-Wildlife Alliance in Cambodia,
which represents a consortium with
Conservation International (CI) and
Fauna and Flora International (FFI); (2)
Eastern Plains: WWF, which is working in
collaboration with WCS in Cambodia; (3)
Xe Pian – Dong Hua Sao - WWF in Lao
PDR working in collaboration with the
IUCN; (4) Tenasserim - WCS of Thailand;
(5) Ngoc – Linh – Xe Sap – WWF.
Additionally, three LoAs were signed at
a regional level with IUCN (protected
areas), BirdLife International (biodiversity
monitoring), and AIT for gender issues.
There were a total of 15 implementing
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Table 4.

BCI Expenditures
Overview. Status of
Disbursements as of 31
March 2011

No.

Item

Amount (US$)

%

1

GMS Country LoAs

4,061,436.77

32.67%

2

Non-State LoA Partners

6,487,577.58

52.19%

3

EOC (technical assistance & admin)

1,881,745.44

15.14%

12,430,759.79

100.00

Totals
Source: GMS EOC, 2011

partners (see Table 3) directly involved in
BCI implementation over the period
2006-2010.

capacity building, poverty reduction and
gender related activities.
H. Site level biodiversity monitoring

Some LoAs with government agencies
have continued beyond 2009 using
supplemental resources. These BCI
activities, mainly in Viet Nam and
PR China will come to an end on 31
December 2011.
G. BCI expenditures

By 31 March 2011, US$12.43 million
was advanced for BCI activities to
government, non-state partners and the
EOC. Of this amount, 52.19 percent went
to implementation of activities by nonstate partners while 32.67 percent was
allocated to GMS country partners for
policy support, monitoring and oversight;
15 percent was utilized by GMS EOC.

In 2006, the BCI under the GMS CEP
commissioned its partner, BirdLife
International, to establish a framework for
monitoring and reporting on the status
of biodiversity in the BCI pilot sites and
GMS Economic Corridors using a ‘State,
Pressure, and Response’ framework.
Basic baseline indicator data have
been collated across a large number of
environmentally sensitive sites across
the GMS, and detailed baseline indicator
data collated for most indicators in all BCI
pilot sites for 2007. The biodiversity trend
report summarizes in detail any changes
in biodiversity trends from the baseline
and changes thereof to 2008.

The major portion of BCI investments in
the pilot phase went to Viet Nam followed
by Cambodia, PR China, Lao PDR and
Thailand. The regional non-state LoA
partner institutions carried out monitoring,
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Figure 16.

BCI expenditures across
GMS countries and
regional entities

15.14%

Cambodia

21.15%

PR China - Guangxi and

7.47%

Lao PDR
Thailand

13.43%

Viet Nam

24.83%

Regional LoAs

8.18%

		
No.

Item

1

Cambodia

EOC (techical assistance
& admin)

9.80%

Government		

Non-State			

Total

Amount

%

Amount

%

Amount

%

295,184.97

8.63

2,333,870.99

25.91

2,629,055.96

21.15

1,030,000.00

30.10

640,000.00

7.10

1,670,000.00

13.43

250,040.00

7.31

967,789.62

10.74

1,217,829.62

9.80

4	Thailand

936,211.80

27.36

80,970.75

0.90

1,017,182.55

8.18

5	Vietnam

910,000.00

26.60

2,176,402.30

24.16

3,086,402.30

24.83

6	Regional LoAs	 	

-

928,543.92

10.31

928,543.92

7.47

7	EOC (TA & admin)	 	

-

1,881,745.44

20.89

1,881,745.44

15.14

Total	3,421,436.77

100.00

9,009,323.02	

100.00

12,430,759.79

100.00

2	PR China
3

Lao PDR	

 	

Table 5.

BCI expenditures by
state and non-state
partners as of 31 March
2011
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BCI expenditures by
state and non-state
partners
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Table 6.

Translation from score
keys in the different
reports into verbal
descriptions as used

Score: 	3	2	

1

0

State (or condition)

‘Favourable’

‘Medium’

‘Unfavourable’

‘Very unfavourable’

Pressure (or threat)

‘Very high’

‘High’

‘Medium’

‘Low’

Response
(or conservation action)

‘High’

‘Medium’

‘Low’

‘Negligible’

Standardized monitoring efforts in several
pilot sites shows that state, pressure and
response scores have changed over the
last year. While in PR China the state (or
condition) improved from 2007 to 2008,
in both sites within Cambodia and Viet
Nam the state did not change. Pressure
(or threat) scores for the overall pilot site
did not change in any site between 2007
and 2008. The response (or conservation
action) improved in PR China and the
Mondulkiri pilot site but did not change
in other pilot sites. At the level of the
rough summary scores, some sites
improved, some remained stable, but
none worsened. CEP-BCI has established
a framework for piloting, monitoring
and regularly reporting on the status of
biodiversity in the BCI pilot sites and
GMS Economic Corridors.
State, Pressure and Response Scores:
The monitoring framework, agreed on by
all BCI partners, has a scoring system
which aims to standardise biodiversity
monitoring data from all sites and to
allow comparison of trends among sites.
All data is scored to have a comparable
framework and easy to understand output
of the partly complex indicators.
To describe the state, pressure and
response scores, Table 6 summarizes
generally applied terms for each of the
classes used in the progress reports.
Biodiversity indicator values in the
GMS: Owing to the vastly differing
situations of the pilot sites and differences
in data collection, only a few indicators
can be compared directly on the GMS
level (besides summary of state, pressure
and response scores): e.g., (i) coverage of
protected area in each landscape, and (ii)
road density.
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Limited or no systematic field monitoring
currently takes place in many of the
environmentally important areas within
the GMS. However, overall data are
collected on birds from many sources by
BirdLife. Birds can provide an excellent
indicator of the status of, and trends in,
biodiversity over a wider area. Globally,
there exists more data on birds than
any other taxa. The Red List Index (RLI)
is a way of measuring the proportion
of species threatened with extinction,
and is the only species-based indicator
to be used by the United Nations to
track progress against Millennium
Developement Goals (MDGs). The RLI
illustrates changes in the overall threat
status (relative projected extinction risk)
for sets of species.
The RLI for birds that occur in the GMS
(excluding Guangxi) shows further decline
in biodiversity within the region (Figure
18). The RLI marginally worsened from
2004 (0.9539) to 2008 (0.9499), indicating
that conservation efforts still need to be
increased, but that the general decrease
in the GMS has slowed considerably
during the last two decades – probably
owing to slowing of deforestation in
the region.
Road density data (no. of km of road
per km²) are only updated for 2008 for
Yunnan, Tenasserim, and Viet Nam
(Figure 19). New data and updated data
will be available for Cambodia in the near
future and for Lao PDR early next year.
Road density increased slightly in Yunnan
and stayed unchanged in Viet Nam and
Tenasserim.
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Figure 18.

Red List Index for birds
that occur in the GMS
(excluding Guangxi)
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Figure 19.

Road density (no. of km
of road per km²) for five
pilot sites 2007 and 2008
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Photo: Stephen Griffiths

Note: * No data available so far.
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Driver indicators
Road density
Road density

●
37,42

●

▲

Landscape

Dong Hua Sao - Xe Pian

Ngoc Linh-Xe Sap

Tenasserim36
38

Site
Site

41

●

Level of pressure on key species from invasive alien species39

42

Landscape

42

Site

Percentage of ecologically sensitive sites in the landscape affected
by invasive alien species40

▼43

Landscape

Level of pressure on key species from pollution39

▲

Site
■ worse ■ better

State Indicators
Extent and quality of natural forest habitats

▼

44

Site

Relative abundances of key species

▲46

Site

Relative abundances of landscape species45

▲

Red List Index of species occurring in the GMS

●

Subregion

Relative abundances of selected resources of high socioeconomic value

▼49

Site

46,47,48

42

Area of natural forest >2 km from forest edge as a percentage of
total area of natural forest at the site

●

Area of largest natural forest patch size as percentage of total
landscape area

●

48,50

48,50

Landscape

Site
Landscape

Response Indicators

■ no change ■ data deficiency

Comprehensiveness of management planning

▲

Site

Area included within continuous networks of PAs and other
appropriate conservation designations

▼51

Landscape

Comprehensiveness of measures to engage local communities in
conservation

Xishuangbanna

Site

■ no change ■ data deficiency

Level of pressure on key species from over-harvesting39
Number of wildlife restaurants within the landscape

Mondulkiri36

■ worse ■ better
37,42

Pressure indicators
Level of pressure on the habitats of key species from habitat loss
and degradation39

Cardamom36

Reference scale

Preliminary assessment of
indicator quality

Indicator Name

▲

Site

Percentage of biodiversity corridors where plantation with native
species and/or assisted or monitored natural regeneration are
underway

▼52

Landscape

Comprehensiveness of conservation action

▼43

Site

Existence of partnerships or other mechanisms to coordinate
conservation action at the landscape-scale

▼43

Landscape

Number of sustainable financing mechanisms providing operational
funding for conservation activities at the site

▲

Site

Summary53
10

Total:

034

10

6

4

11

1

Worse

Total: 16

2

8

3

0

2

1

Worse

%54

20

80

50

0

18

100

Better

Total: 13

6

1

0

3

3

0

Better

%54

60

10

0

75

27

0

No Change

Total: 13

2

1

3

1

6

0

No Change

%54

20

10

50

25

55

0
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Table 7. (left)

Trends for each indicator
from 2007 to 2008,
summarized for pilot
sites, with notes on
suitability for monitoring

Photo: Stephen Griffiths
cannot be assessed, since data are preliminary for 2008, assessment will be delayed until final data are
available; ▲ Indicator is probably suitable to monitor trends; ▼ Indicator shows no sensitivity or is too expensive to
update regularly.
36
	Trends for Mondulkiri, Cardamom and Elephants Mountains and Tenasserim are preliminary and not discussed.
37
	Depends on external sources and is not updated annually.
38
Changes are probably due on different sources.
39
Mean value of ‘overall scores’.
40
	In percentage (%); if range was given, mean of range.
41
Currently, the method for wildlife restaurant surveys is not spatially explicit and surveys are not always covering 		
sufficient areas.
42
Compare discussion in Chapter 1
43
	Not sensitive to short-term changes.
44
	This indicator is currently based on estimates by different observers. Once results are changed to km², the indicator
will be more relevant.
45
Maximum value; for ‘Relative abundance of key species’ maximum value of Asian elephants, Elephas maximus.
46
	Relative abundance of key species is per se one of the most important indicators. However, monitoring species’ 		
abundance is usually complex - it needs many experts, intensive trainning and a larger budget to obtain meaningful
and scientifically baswd numbers.
47
	To monitor the relative abundance of key species on the landscape level is not appropriately budgeted for.
48
	Data not available annually.
49
	No data available or not updated as needed to monitor trends.
50
	No remote sensing data for project year two provided by ADB. Indicators requiring remote sensing of satellite imagery
are not suitable for trend detection on an annual basis owing to the expense of imagery.
51
	Data not available annually; data is currently updated by questioning PA authorities directly.
52
This indicator is misleading. Before implementing reforestation or other mitigating mechanisms, the first choice should
be to preserve natural habitats, and so this indicator penalises more intact areas.
53
Counts for each of the possible stages: (i) improving, (ii) worsening, and (iii) no change.
54
	Percentage of each category (‘worse’, ‘better’, ‘no change’) per site.
35

● Indicator
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II
Achievements, impacts
and lessons learned
from BCI Pilot sites
2006-2010
A. Achievements

The integrated conservation and
development approach taken by BCI
has resulted in improved natural, social,
physical, human and financial assets of
local communities living in these areas,
strengthening their adaptive capacity
in the face of development and climate
change risks. These outcomes were
achieved through intervening at national,
provincial and local levels to:
i) institute an enabling policy environment;
ii) strengthen institutional set-ups and
capacities; iii) promote participatory
methods on conservation practices;
and iv) develop livelihoods opportunities
to reduce dependence on forest
resources. Local instruments such as
Commune Development Funds (CDFs),
Community Protected Areas (CPAs), and
Participatory Land Use Planning were
successfully piloted.
A total area of 1,294,936 ha has been
delineated as BCI corridors on maps
and/or areas under BCI sustainable
management regime. This has directly
improved the security of land tenure as
a result of the designation of land as
CPAs (31,000 ha) and areas for livelihood
plantation under co-management (500
ha). Over two million ha of forest are
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either under strict protection (protected
areas) or under consideration for inclusion
in a biodiversity corridor framework
for sustainable management regime
(connecting biodiversity corridors) and
3,722 ha of land has been reforested. This
will result in avoided emissions of over
100 million tonnes of carbon dioxide from
these forests.
BCI has assisted in establishing
181 locally managed institutional
mechanisms such as Commune or
Village Development Funds (CDFs/
VDFs) and Conservation Stewardship
Programs (CSPs). These locally managed
instruments are now an integral part of
commune development plans in some
of the BCI sites. These locally managed
instruments encourage decentralization,
people’s participation and accountability
and have injected direct cash incentives
worth more than US$796,273, benefiting
more than 28,367 households, the
majority of whom are ethnic minorities.
Many of these community groups are
represented by women, encouraging their
say in decision-making and utilization
of funds.

Biodiversity Conservation Corridors Initiative (BCI) Report 2006 - 2011

Greater Mekong Subregion Core Environment Program

Figure 20.

Selling goods at a
festival (Photo: Stephen
Griffiths)

Indicators

Quantities

Total number of villages/communes covered
Total number of beneficiary households covered (hh)

164
28,367

Total area under BCI corridors (ha)

1,294,936

Total area under strict protection in BCI landscapes (ha)

2,000,000

Average values of forest ecosystem services (US$/ha/yr)

5,136

Total area reforested/enriched (ha)

3,722

Total number of local committees/development funds established
Total amount disbursed to local committees/development funds (US$)
Improved land tenure rights (ha)

181
337,399
32,265

Number of participants in capacity building events

7,057

Table 8.

BCI Achievements
2006 – 2010 across six
pilot sites
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Cambodia, Lao PDR and Viet Nam have
already signed agreements to upscale
BCI activities under the Biodiversity
Conservation Corridor project (BCC) (see
section III below). Additional funding
needs to be sourced for Yunnan, Guangxi
and Thailand.
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Livelihood diversification activities such
as Community Based Eco-Tourism
(CBET), village product marketing
groups (e.g. non-timber forest products
(NTFPs) including mushrooms and honey
enterprise development), and more than
676 village infrastructure support projects
(e.g. schools, guest houses, irrigation
canals, check dams nurseries, etc.) have
provided additional incentives and social
safety nets allowing villagers to actively
participate in biodiversity conservation.
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Figure 21.

Village head receives
seed capital for VDF in
Thailand (Photo: Pham
Ha Phuong)
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Figure 22.

Tourism and small
infrastructure supported
by BCI (Photos: Jiao Xi)
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The BCI has built on existing national
institutional and legal frameworks to
initiate institutionalization of biodiversity
conservation corridors and mainstream
them into the economic development
planning processes. In particular, the
Biodiversity Conservation Corridors
Initiative led to:
• Legal provisions enabling the 		
establishment of biodiversity corridors
in the Viet Nam Biodiversity Law
of 2009; the Biodiversity Law 		
captures the regional policy dimensions
in Articles 69 and 70, which focus
on regional cooperation, exchanging
information, coordinating management
of biodiversity corridors across
international borders, and participating
in international biodiversity 		
conservation programs.
•	Approval of the proposed biodiversity
corridor in Xishuangbanna by the
prefectural government in Yunnan,
	PR China.
•	Declaration of a newly protected area
at prefectural level called the Bulong
	Nature Reserve along the border
with Myanmar in Mengsong, 		
Xishuangbanna, Yunnan, PR China
in order to save natural forest areas
that were under severe pressure
from agricultural expansion 		
and conversion; in 2010, 		
Xishuangbanna prefecture government
approved RMB 1.0 million for
the Bulong Nature Reserve‘s initial
institutional development and facility
construction.

•	The BCI supported activities enables
	Viet Nam and other GMS countries
to meet their commitments and
obligations under the global Convention
on Biological Diversity (CBD).
B. Impact assessments in Cambodia, Lao
PDR and Viet Nam

It is too early to speak of an ‘impact’
assessment as substantive results after
four years of implementation cannot
be evident in terms of projected benefit
streams. However, the assessments
have examined four ‘asset’ categories
(see Figure 23): (i) social and human
assets – awareness raised, ownership
of process and conservation objectives,
capacity built, skills transferred,
gender balance and empowerment
promoted, level of social participation
in conservation activities and other BCI
related interventions; (ii) natural assets –
improved access to land, tenure security,
natural forest restoration and protection,
livelihood plantation and NTFPs,
agriculture etc.; (iii) physical assets
– housing condition and facilities, access
to improved rural infrastructure facilities
such as water wells and sanitation, health
care facilities, community halls, improved
all weather access to production,
markets and services etc.; (iv) financial
and business assets – access to
financial credit and resources at local
level, affordability, access to market
information, financial empowerment,
micro-investments, generation of
employment and business prospects in
the informal sector etc.

•	Acknowledgement of the Tenasserim
Biodiversity Corridor by Thailand’s
cabinet with a directive on cooperation
among relevant governmental agencies
to facilitate BCI implementation;
in Thailand, the DNP has allocated
	US$500,000 to support implementation
of BCI activities in Tenasserim and to
replicate the BCI approach elsewhere in
the country.
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Social and Human
Assets (e.g. awareness,
skills, gender
decision making)

Natural Assets
(e.g. land access,
tenure, forests,
NTFP, livelihood
plantation)

Physical Assets
(e.g. access to
markets, and other
sicial services)

Financial & Business
Assets (e.g. microcredit,
employment,
investment)

Figure 23.

Asset Categories of BCI
Impact Assessment

Table 9.

Surveys

Field survey sampling in
Cambodia, Lao PDR and
Viet Nam

Cambodia

Lao PDR

Viet Nam

Household questionnaire surveys

381

448

702

BCI beneficiary focus group discussions

6

14

8

Institutional stakeholder structured interviews

9

8

20

Impact assessments were carried out
in three countries in preparation for BCI
upscaling. In Cambodia, BCI Phase I
activities were implemented in 13 villages
of seven communes in Mondulkiri
province, also known as the Eastern
Plains landscape; while 20 villages of
eight communes in Koh Kong province,
with another 10 villages in Kompong
Speu and Pursat Provinces were in the
Cardamom Mountains landscape. In
Lao PDR, the biodiversity corridor link
between Dong Hua Sao and Xe Pian is a
thin strip of linear forest with a total area
of 32,000 ha proposed as corridor a in
Champasak and Attapeu Provinces. The
pilot phase covers 11,000 ha within which
are 11 villages in the Pathoumphone
district of Champasak Province. In Viet
Nam, the Xe Sap-Ngoc Linh biodiversity
corridor is centrally located in Viet Nam,
straddling a biodiversity rich area in
the Central Annamites landscape of
the Greater Annamites Ecoregion, BCI
Phase I activities were spread out over
21 communes in Quang Nam and 21 in
Quang Tri Province.
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Field surveys were conducted between
July-Aug 2010 (under the regional
project preparation technical assistance
(R-PPTA)) covering: i) 1,531 household
questionnaire surveys in BCI pilot sites
of three countries including 23 BCI
communes/villages and nine non-BCI
communes/villages (for comparison
purpose); ii) 28 focus group discussions
with BCI beneficiaries; iii) 37 structured
interviews with key provincial institutional
stakeholders/implementors (see Table
9). The substantive interventions and
achievements under Phase I are shown in
Table 10.
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Figure 25.

Improvements in
education facilities in BCI
villages (Photo: Stephen
Griffiths)

Table 10.

BCI Phase I Major
Activities and
Achievements in
Cambodia, Lao PDR and
Viet Nam

No.

Cambodia

Lao PDR

Viet Nam

1	Village/Commune Development Fund – VDF/CDF (US$)		

Indicators

35,300

72,000

11

20

2	Total number of village/commune level committees established
55

3	Total number of saving groups with savings & loans scheme
4	Total number of Conservation Agreements (e.g. CBNRM)
5	No. of small-scale infrastructure (e.g. wells, community hall)

35

5		
13+		
22

33

2

10,45,121

11,000

130,827

7	Participatory Land use Mapping & Planning (village/commune)

12

3

8	No. of CPAs and CPFs approved

26		

6

Biodiversity corridor planning/design (ha)

9

Land use certificates issued (no. of plots/ha)		

10

Conservation Stewardship Project (CSP) (ha)

11	Total area under protection/sustainable management (ha)
12	Total area reforested/enriched (ha)

1 39/107

31009		
1,997,345

130,827

56

1,252

13	Nurseries (no.) - capacity of 5,000-50,000 seedlings		

2

11

14	Village protection & patrolling team (no. of teams/members)		

4/39

41

182

54

41

3,200

654

1,249

15	Number of capacity building events
16	Number of participants in capacity building events

1,320

11,000
482.71

Note: VDF = Village Development Fund; CDF = Commune Development Fund; CPA = Community Protected Areas,
CPF = Community Protected Forest, CBNRM = Community Based Natural Resource Management. Several activities under BCI Phase I in Cambodia were co-financed.

	E.g. Natural Resource Management Committee (NRMC), Community Based Eco-Tourism (CBET), Commune
	Natural Resources Management Committee (CNRMC), Indigenous Community Group, Forest Management 		
Committee, etc.
56
Including demonstration of forest restoration and agroforestry 7.71 ha and forest restoration site identification 475ha.
55
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Table 11.

BCI Impacts on Social/
Human Assets (% of
beneficiaries)

No BCI Impacts on Social/Human Assets

Cambodia

Lao PDR

Viet Nam

Average

(skills and awareness)
1	Income generation activities

38.1

81.1

38.56

52.59

2	Awareness for forest protection

83.98

80.5

77.54

80.67

3

67.96

82.9

55.09

68.65

Forest protection and management

4	Secure land tenure/ land title

42.86

61.6

49.58

51.35

5

19.05

58.5

30.93

36.16

C/VDF, market information and financial skills

6	Participation in decision-making

58.01

84.8

28.08

56.96

7

Women’s participation

79.22

70.2

27.78

59.07

8

Women’s in decision making

83.12

70.2

35.19

62.84

NOTES: the country results include responses for “medium” and “a lot”. No = No improvement; A little = 25% improvement; Medium = 50%
improvement; A lot = over 90% improvement; NA = Not applicable; DK= Don’t Know
Source: R-PPTA Household Survey Results, June - Aug 2010

Table 12.

NTFP Products

BCI Support on
NTFP Processing and
Marketing, Cambodia

Mushrooms
Rattan
Medicinal plants

Maximum
(kg/yr/hh)

Mean
(kg/yr/hh)

Std. Deviation
(kg/yr/hh)

Price
(KHR/kg)

Price 		
(US$/kg)

30

2.85

6.26

-

-

200

6.23

22.04

2300.00

0.58

50

0.87

4.91

5500.00

1.38

650

8.05

50.09

30000.00

7.50

1200

33.95

124.21

3450.00

0.86

Resin (solid)
1000
7.34
		
Source:
R-PPTA Household Survey Results, July 2010

68.43

4000.00

1.00

Honey
Resin (liquid)

1. Social and human assets

2. Natural assets

BCI beneficiaries found capacity
building activities useful and their skills
and awareness have been improved
(see Table 9). 80.67 percent state
that awareness of forest protection
significantly improved (including
responses for ‘Medium’ and ‘A lot’), while
68.65 percent have improved skills in
forest protection and management, i.e.
patrolling, snare removal etc. Over 52
percent state skills for income generation
activities have improved, 51.35 percent
on awareness for securing land tenure,
and 36 percent for awareness/skills on
Commune/Village Development Fund
(CDF/VDF), business development
and financial management skills. The
participation of beneficiaries have been
significant in the project activities,
particularly women’s participation and
decision-making have been enhanced.
During the focus group discussions,
BCI beneficiaries requested enhanced
technical assistance on livelihood
activities, such as livelihood plantation,
livestock, disease prevention techniques,
fish pond maintenance, harvesting skills
and market information and linkages.

In Cambodia, the majority of
respondents (90 percent) own land for
cultivation, with an average of 1.4 ha of
per household. However, only 5 percent
of them have individual land certificates,
while 35 percent of respondents state that
their village/community owns collective
land titles/certificates. Respondents
also have very high awareness (over 85
percent) to secure land tenure but less
willingness (36 percent) to pay fees and
tax for land certificates. Nearly 60 percent
of respondents state that BCI has helped
in securing land access and tenure,
especially on community collective forest
land to protect community natural forest
and wildlife. Around 60 percent of BCI
beneficiaries have participated in forest
restoration and conservation activities,
and some received direct cash benefits.
NTFPs have been widely collected (55
percent of respondents) in the corridor
area and play an essential role in local
livelihoods, BCI Phase I supported
processing and marketing of various
NTFPs, such as honey, rattan and resin
(see Table 12).
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Indicators

No	Yes

NA

Land Use Certificates

85.4

14.6

NTFP Process and Marketing

93.7

5.7

0.6

NTFP Restriction

53.8

44.9

1.3

Agroforestry inputs

38.1

60.1

1.9

Food crop production and security

60.8

37.3

1.9

Improve soil fertility and reduce soil erosion

72.8

23.4

3.8

Table 13.

Impacts perceived by
beneficiaries on natural
assets (%), Lao PDR

Source: Household Survey Results, June 2009

In Lao PDR, the responses (see Table
13) show that over 60 percent of
beneficiaries interviewed welcomed
agroforestry inputs, followed by
acceptance of NTFP restrictions by nearly
45 percent. However, over 93 percent
of the respondents did not see any
improvement in NTFP processing and
marketing, 85 percent saw little progress
on land use certificate issue, and over
72 percent saw no improvement in soil
fertility or reduction in soil erosion. These
negative responses may be explained
by the limited nature of the budget and
coverage of households in BCI villages
and the limited capacity in land use
planning that was available to the
BCI project.
In Viet Nam, on average, each household
owns 0.8 ha of cultivation land and 3-5
ha of forest land. Respondents also have
very high awareness and willingness (over
90 percent) to pay tax to secure land
certificates (red book), 37.6 percent of the
households have land certificates already.
However, only 8.3 percent of respondents
state that BCI has helped in securing
land access and tenure, so far they have
been only allocated land for plantation
and not received the land certificates.
61.7 percent of BCI beneficiaries have
received support on livelihood plantation
and agroforestry on an average of
1-2 ha plantation per household in
terms of seedlings (1000-2000/ha),
fertilizer and technical assistance with
additional US$95/hh of cash support.
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Over 50 percent of BCI beneficiaries
have participated in forest restoration
and conservation activities and have
received on average direct cash benefits
of US$90/hh (see Table 14). However,
concerns and issues have been raised
about a delay in transferring seedlings for
planting season, providing cash for labor,
while beneficiaries also wish to participate
in the selection of species for restoration
and plantation.
3. Physical assets

In Cambodia, in total, 22 small-scale
infrastructure projects were undertaken
at the request of communities, including:
i) water wells; ii) community meeting hall;
iii) eco-tourism facilities (i.e. home stay);
and iv) Community Information Center.
Over 70 percent of respondents indicate
their commune/village has received
infrastructure support through BCI project
and other rural development projects in
recent years. Comparing BCI beneficiaries
and non-BCI households on physical
assets and benefits of infrastructure
support, BCI households seem to have
better housing, access to roads, markets
and services and an improvement in
education and health care conditions and
facilities (see Table 15). BCI beneficiaries
also requested further support to build
up physical assets, particularly on clean
water/wells, sanitation/toilets, access to
roads, markets and services etc.
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Table 14.

Direct income from BCI
Forest Restoration and
Conservation Activities,
Viet Nam

Activities

Mean (VND)

Std. Deviation

Mean (USD)

Nursery

127,246

515,591

6.70

Natural regeneration

137,138

306,253

7.22

1,305,389

1,605,310

68.70

Patrolling/snare removal

Tree planting

39,820

119,932

2.10

Counting of tree/animal

79,042

518,667

4.16

Others

11,976

154,765

0.63

1,700,611

-

89.51

Total

Source: R-PPTA Household Survey Results, June 2010

Table 15.

Comparison of Physical
Assets between BCI and
Non-BCI Households,
Cambodia

No.

Indicators of Physical Assets

1

Sufficient housing to accommodate all the family members (%)

BCI

Non-BCI

74.43

46.58

2	Size of the house (m2)

30.34

22.55

3	Access to clean water (%)

85.45

86.34

4	Access to sanitation (%)

4.55

0

5	Access to road, market, and other services (%)

66.36

44.72

6

93.64

55.90

92.73

55.90

8	Time saving in travelling to get access to services/market (%)

93.18

51.55

9

88.64

56.52

10	Improved access to clean water (%)

91.82

54.66

11	Education condition and facilities improvement (%)

90.91

49.07

Benefiting from infrastructure support (%)

7	Transportation Improvement (%)
Motivation to undertake cash/income generating activities (%)

Source: R-PPTA Household Survey Results, July 2010

In Lao PDR, the BCI Project has
supported small-scale infrastructure
development in BCI villages as part of
the inputs and interventions provided
to increase motivation and trust of local
communities to engage in conservation
and sustainable use. Comparison
of responses between BCI (312 HH
interviewed) and non-BCI villages (136
HH), in Table 16, shows the status
and ownership of physical assets in
BCI villages is better than non-BCI
villages. For instance, the average size
of dwellings in BCI villages is larger
than those in non-BCI villages, access
to markets, facilities and road transport
is better and ownership of bicycles/
motorcycles and radios/TVs is higher
in BCI villages. The quality of housing,
which can be taken as a proxy indicator
of wealth, 84.8 percent of housing in
BCI villages seems to have iron/metal

Biodiversity Conservation Corridors Initiative (BCI) Report 2006 - 2011

roofing compared to the roofing of
housing in non-BCI villages (72 percent).
It is understood that BCI Project support
is supplementing the government and
other programs, as well as accelerating
improvements in quality of life and
poverty reduction.
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Indicators

BCI

Non-BCI

Sufficient dwelling/housing space for family members (%)

56.3

55.9

Dwelling/accommodation size (m2)

72.9

64.2

Access to sanitation (toilet) (%)

33.6

21.0

Access to roads/markets/facilities (%)

86.1

79.7

Road/transport improvement (%)

83.8

78.6

Education facilities improvement (%)

98.1

93.1

Health/medical care improvement (%)

83.6

79.0

Access to electricity (%)

44.3

42.8

Telephone and hand phone (%)

52.5

51.4

Tractor or car (%)

34.8

34.1

Table 16.

Comparison of Physical
Assets between BCI and
Non-BCI Households,
Lao PDR

Source: Household Survey Results, June 2009

Indicators (%)

No

A little

Medium

A lot

NA

Don’t Know

Benefits from infrastructure support

3.2

10.8

35.4

33.5

15.2

1.9

Improved access to services

4.4

13.3

38.0

41.1

3.2

Saving time in traveling

5.7

12.7

34.8

39.9

3.8

3.2

Improved motivation for
income generation activities

2.5

8.2

42.4

38.0

5.1

3.8

Improved access to clean water

2.5

12.7

32.3

49.4

3.2

Improved school facilities

1.9

5.7

27.2

60.1

3.8

Table 17.

Beneficiary perception
on BCI support
infrastructure
improvement, Lao PDR

1.3

NOTE: No = No improvement; A little = 25% improvement; Medium = 50% improvement; A lot = over 90% improvement; NA = Not
applicable; DK = Don’t Know

Nearly 80 percent of the respondents in
BCI villages found the BCI small-scale
infrastructure improvements to have
contributed significant benefits to their
quality of life (see Table 17). Over 49
percent perceive the highest benefits in
improving access to clean water while
over 60 percent see an improvement
in school facilities (co-financed with
government programs), which are
important indicators of contribution
towards achieving MDGs.

received infrastructure support from
rural development projects (i.e. Program
134-135) in recent years. Comparing BCI
beneficiaries and non-BCI households on
physical assets, the non-BCI households
seem to have better housing, better
access to clean water and sanitation,
and better access to roads, markets
and services (see Table 18). The results
imply the need for further support in the
corridor area to build up physical assets.
4. Financial assets

In Viet Nam, only two small-scale
infrastructure interventions were
undertaken at the request of communities
through CDF grant schemes in Quang
Tri Province: i) one small bridge/dam for
school children to cross a stream on route
to school in Huong Lap Commune; and
ii) one land slide/soil erosion prevention
embankment in Trieu Nguyen Commune.
However, 76.78 percent of respondents
indicate their commune/village has
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In the corridor area of Cambodia, over
90 percent of the households have
insufficient cash income to meet basic
needs. This is estimated at an annual
average of KHR 1.5 million (US$375) per
household, while only 6.82 percent of
the households have savings and invest
in livelihood activities. 26.36 percent
have access to credit schemes in the
BCI villages, while only 1.86 percent
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Table 18.

Comparison of Physical
Assets between BCI and
Non-BCI Households,
Viet Nam

No.

Indicators of Physical Assets

1

Sufficient housing to accommodate all the family members (%)

2	Size of the house (m2)

BCI

Non-BCI

33.33

46.83

58.53

72.85

3	Access to clean water (%)

73.46

76.19

4	Access to sanitation (%)

50.00

65.87

5	Access to roads, markets and other services (%)

96.30

97.88

6	Transportation Improvement (%)

34.98

41.53

7	Education condition and facilities improvement (%)

66.98

53.97

8

75.31

53.97

Health/medical care condition and facility improvement (%)

Source: R-PPTA Household Survey Results, June 2010

Table 19.

No.

Indicators of Financial Assets

Comparison of Financial
Assets between BCI and
Non-BCI Households,
Cambodia

1

Insufficient cash income to meet basic needs (%)

2	Short in cash annually (KHR/yr)
3

Coped with subsidies from the government (KHR/yr)

BCI

Non-BCI

93.64

92.55

1,706,818.18

1,266,024.84

75,250.00

68,509.32

4

Coped by borrowing money from others (KHR/yr)

584,113.64

337,453.42

5

Coped by selling labor (KHR/yr)

441,363.64

227,857.14

6

Coped by other means (KHR/yr)

124,534.16

909.09

7

Family has some savings (%)

6.82

0

8

Family has some savings (KHR/yr)

55,454.55

0.00

9	Invested in livelihood activities (%)

45.00

10.56

10	Access to credit schemes (%)

26.36

1.86

11

11.82

0.62

Have difficulties in repaying (%)

Source: R-PPTA Household Survey Results, July 2010

for non-BCI villages (see Table 19). The
result from the household survey shows
that 16 percent of the beneficiaries have
participated in saving groups activities
under BCI, 48 percent of them stating that
they have got or are expecting benefits
from this cash support.
In total, 15 saving groups have been
established in the BCI target villages: six
groups (65 members) in Peam Krasop
Commune in Koh Kong Province and
nine groups in Mondulkiri province with
approximately 127 members. In Peam
Krasop, a total of US$6,000 has been
transferred to six saving groups as seed
capital in 2007 and the fund has been
actively used for livelihood activities,
particularly for women’s groups. At the
end of June 2010, the total balance
amounted to 11,183,850 KHR (US$2,796).
In Mondulkiri Province (see Table 20) an
initial amount of 436,190 KHR (US$106)
was disbursed to nine saving groups as
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seed capital. By the end of 2009, the
total amount of savings increased to
7.45 million KHR (US$1,862), which is
16 times higher than the initial capital.
All the group members meet monthly
to save money (10,000 KHR/month per
member), to decide on loan distribution
and follow up on the amount of cash
saved in the group. This activity has
been very popular and successful, it has
enabled beneficiaries to save their money,
given them a place to borrow money
from for improving their livelihood and in
emergencies, whilst paying relatively low
interest. Average loan size ranges from
30,000-60,000 KHR (US$7.5-US$15) with
a three month duration. The micro-credits
are normally used for: i) medical care
without interest (0 percent interest rate);
ii) hiring labor for harvesting (3 percent
interest rate per month); and iii) buying
rice/food.
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Village/
Commune name

No. of
Groups

No. of
members

Total amount
saved (KHR)

Total support
money (KHR)

Total interest
cash (KHR)

Andoung Kraleong Village

3

50

2,246,100

68,400

283,500

O Rona Village

3

40

4,054,100

230,900

1,171,600

Gati Village

1

13

258,200

34,100

4,500

Sre Lvi Village

2

24

891,000

90,200

0

Total

9

127

7,449,400	423,600

1,459,600

Table 20.

Status of Saving
Groups in Mondulkiri
Provinces (end of 2009),
Cambodia

Source: CRDT annual report, 2009

Some survey results from particular
activities conducted by implementing
partners have also been presented
below, which are further evidence that
the interventions have improved local
livelihoods while reducing natural
resource dependency. According to
the Cambodian Rural Development
Team (CRDT) surveys in Cambodia, all
beneficiaries that were interviewed (N=88)
about their livelihood activities were
also interviewed about the impact that
engaging in this project has had on their
exploitation and dependency on natural
resources in the target area. On average,
the beneficiaries spend fewer days (3.8
days/month) going to the forests than
before the project was started (8.7 days/
month), which is nearly a reduction by
one third (4.8 days/month). The majority
(80 percent) of households have changed
their livelihood strategies by using
alternative means of income (livestock
raising, vegetable gardens, fish ponds,
etc.), rather than going to the forests.
Moreover, 97.7 percent of the
beneficiaries interviewed (N=88) feel
that their health has improved due to
the interventions and 48.9 percent of
those interviewed feel that they have
more varieties of food or are less hungry,
or there is more income to spend on
something for their families: i) vegetable
gardens: on average, beneficiaries are
generating around US$15 a year from
selling their vegetable products. As all
the beneficiaries interviewed do not
spend any money buying vegetables
anymore, they are also saving an average
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of US$3.42 a month; ii) chicken raising:
The median amount that beneficiaries are
saving from not buying meat is US$30
annually. They are also making an average
income from selling their chickens of
US$13.42 per year; iii) fish ponds: the
average weight of fish is 150g to 200g
per head. The income generated from
selling fish is reasonably small, US$2.35
on average. Overall, this represents an
average increase in disposable income of
a staggering US$67.07, which represents
an increase of 13 percent from what it
was before the project started; and iv)
Conservation Agreements (CA): also
known as the CSP in Cambodia, has
been successful for the last three years
when the program started. The results
from Chumnoab and Thma Doun Pao
Communes show positive impacts of
CA implementation in the Cardamom
Mountains (see Table 21). Local people
have continued to be strong participants
in conservation work so that land
clearing, wildlife hunting and trading has
been stopped or reduced. It is helpful for
not only conservation purposes but also
livelihood improvement.
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Indicators

Chumnoab

Thma Doun Pao

	2006	2007	2006	2007
% households that raise pigs 	NA	

37%

48%

% households that grew rice last year	NA	

100%	NA	

96%

% households that plant other crops for selling 	NA	

28%	NA	

26%

% households that grew rice on the upland field last year

50%

NA

100%

NA

96%

% households that grew rice on the lowland field last year

24%

44%

3%

7%

% households that received direct benefit from CAs

82%

100%

78%

85%

% households that received benefit as cash income from patrolling

84%

94%

71%

85%

% households that used buffaloes provided by CAs

16%

28%	NA	

0%

% households that have school-age children attend school full-time	NA	

56%	NA	

37%

% households that say wildlife is decreasing

43%

0%

33%

22%

% households that say the forest is decreasing

43%

6%

33%

26%

% households that say it is important to protect the forest and wildlife

96%

100%

84%

89%

Source: GMS CEP-BCI Pilot site Cardamom Mountains, CAMBODIA (24 month progress report)

Table 21.

Impacts of Conservation
Agreements
Implementation in
Selected Communes,
Cambodia

70

57.7

60

47.9

50

41.1

40
30
20

19.2

15.1

9.6

10
0
Nursery
works

Forest land
preparation

Enrichment
planting

Patrolling

Biodiversity
monitoring

Other
Works/surveys

Note: several households have been involved in multiple cash-based (labor) input/work

Table 22.

Direct cash payment/
support to households
under BCI Project,
Lao PDR

In Lao PDR, the VDF can be rated a
success in 11 villages, with a cumulative
rate of return at 9.34 percent, while only
one village may incur a negative rate of
return. But the net gain has been in the
ability of borrowers to enhance food
security and rice production. Livelihood
intervention activities created a high level
of motivation and achieved good financial
returns with mushroom cultivation,
resulting in a net present value (NPV)
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of 23,331,454 kip (US$2,745), with an
internal rate of return (IRR) of 33.13
percent and a 10 percent discounting
rate over 10 years. In addition, 23.4
percent of the households in the BCI
villages received a direct cash income
from the BCI Project (see Figure 22), with
an average of 366,123 kip (US$43) per
household, equal to 18 labor days (20,000
kip/day).
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Village

VDF Funds (kip)

Date of Disbursement

Total Lending (kip)

%

Kiat Ngong

26,364,414

6-Jun-08

26,500,000

98.62

Houayko

23,988,526

23-Jun-08

22,900,000

98.38

Somsouk

24,069,009

16-Jun-08

23,400,000

95.14

Thopsok

25,577,418

9-Jun-08

23,100,000

99.7

Laonga

27,067,089

24-Jul-08

25,500,000

98.64

Namom

24,069,009

17-Jun-08

26,700,000

96.39

Thahou

22,800,000

12-Jun-09

20,900,000

91.67

Nakok

31000,000

25-June-09

31,000,000

100

Nabone

31,900,000

13-June-09

31,100,000

97.49

Thongpha

32,100,000

10-June-09

31,700,000

98.75

Sanot

31,100,000

6-June-09

31,100,000

100

Total	300,035,465	 	293,900,000

97.96

Source: EOC survey data, Dec 2009

Table 22.

Record of VDF seed
capital and initial
disbursement in 11
villages, Lao PDR

0.40%

8.20%
1.80%

55.80%
Figure 25.

Rice cultivation

VDF micro-credit
purpose in 11 villages,
Lao PDR

Cash crop

29.20%

Commercial
Livestock
Fish raising
Health care
Other

2.00%
2.60%

The VDF initiated in BCI villages has
given additional impetus to livelihood
improvement activities/micro-projects
at household level. The BCI Project has
promoted the establishment of 11 VDFs,
which are revolving funds managed by
a village committee for providing microcredit and grants to households. Initially
six villages established the VDF, opened
accounts and received seed capital by
the end of December 2007. By June
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2009, all 11 target villages within the
project pilot site have actively operating
VDFs. Seed capital disbursement to the
VDFs ranged between 24-32 million kip
(US$2,823-$3,764) and micro-credit was
approved and disbursed to households
in the period of June-July 2008 and
June 2009, with an average micro-credit
disbursement rate of 97.96 percent (see
Table 22).
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Village
credit (kip)

MicroInterest
Payment Repayment (kip)

Expected Total
Return Rate

Expected
deduction

Admin cost (5%)
deduction

Depreciation (5%)		

Kiat Ngong

26,500,000

9,540,000

36,040,000

36.00

31.00

26.00

Namom

22,900,000

8,010,000

30,910,000

34.98

29.98

24.98

Somsouk

23,400,000

8,334,000

31,734,000

35.62

30.62

25.62

Houayko

23,100,000

2,772,000

25,872,000

12.00

7.00

2.00

Thopsok

25,500,000

8,910,000

34,410,000

34.94

29.94

24.94

Laonga

26,700,000

1,602,000

28,302,000

6.00

1.00

(4.00)

Thahou

20,900,000

2,508,000

23,408,000

12.00

7.00

2.00

Nakok

31,000,000

3,720,000

34,720,000

12.00

7.00

2.00

Sanot

31,100,000

3,732,000

34,832,000

12.00

7.00

2.00

Thongpha

31,700,000

3,804,000

35,504,000

12.00

7.00

2.00

Nabone

31,100,000

3,912,000

35,012,000

12.58

7.58

2.58

56,844,000	350,744,000

19.34	

14.34	

9.34

Total	293,900,000
Source: survey data, Dec 2009

Table 23.

Estimated return on
VDF investments (microcredit) in 11 villages, Lao
PDR

A total seed fund of 300,035,465 kip was
transferred into the VDF accounts. Some
of the livelihood interventions promoted
and tested by the BCI Project have
now been taken up by the households
investing financial resources accessed
through the VDF. Initially, an amount
of 293.9 million kip (approximately
US$34,576) was distributed to 361
households from the 11 VDFs that
received seed capital. By October 2009,
coverage had grown to a total of 500
households with a total amount of 329.4
million kip (approximately US$38,753)
disbursed. This represents a 12 percent
increase in lending volume. The microcredit purposes vary from rice cultivation,
cash-crop plantation, livestock raising,
growing garden vegetables to health care
expenses. A majority of the borrowings
are used for rice cultivation (55.8 percent),
followed by livestock rearing (29.20
percent). For details of VDF micro-credit
to households for livelihood and other
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activities see Figure 25, which highlights
basic food needs of households.
Given the various micro-credit sizes,
interest rates, repayment periods,
the gross return before deduction
of administration costs and capital
depreciation, a one-year timeframe has
been taken for calculating the return on
investments. The 11 villages are expected
to receive a total re-payment amounting
to 350,744,000 kip (US$39,195),
which reflects a 19.34 percent return
on an investment of 293,900,000 kip
(US$34,576). However, if assuming a 5
percent administrative fee/charge for the
VDF committee as well as a 5 percent
capital depreciation57 to be deducted
from the gross rate of return on microcredit investments by the VDF, the
expected rate of return decreases to 9.34
percent (see Table 23).

Inflation rate in Lao PDR was estimated to be 4.5% in 2007, rising to 8% in 2008 and forecast to drop to 4.9% in
2009, quoted by UNESCAP Country Note at: www.unescap.org/pdd/publications/survey2009/notes/lao.asp
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No.

Indicators of Financial Assets

BCI

1

Insufficient cash income to meet basic needs (%)

2	Short in cash annually (VND)

Non-BCI

63.27

60.58

2,263,425.93

3,152,077.51

3

Coped with subsidies from the government (VND)

52,469.15

63,129.98

4

Coped by borrowing money from others (VND)

793,364.20

1,360,582.01

5

Coped by selling labor (VND)

803,086.42

1,037,962.96

6

Coped by other means (VND)

275,000.00

331,865.08

7

Family has some savings (%)

13.89

12.70

8

Family has some savings (VND)

353,869.97

313,492.06

9	Invest in livelihood activities (%)

12.96

12.96

10	Access to credit schemes (%)

50.00

41.01

Source: R-PPTA Household Survey Results, June 2010
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C. Lessons learned from BCI Phase I

Key technical lessons underlying
the success of BCI pilot phase
implementation were: i) the need for
policy and legislative support and
commitment to establish the Biodiversity
Conservation Corridor; ii) importance of
corridor land use planning and zonation;
iii) intensive inputs/activities to be
concentrated in selected communes/
villages to achieve significant impact; iv)
technical assistance is critical for project
implementation, especially for CDF/VDFs,
livelihood activities, NTFP harvesting and
marketing, busniess development, etc.;
v) decentralization and empowerment
of local level management and decision
making (i.e. CDF/VDF) to ensure
efficiency of project implementation; and
vi) timely fund disbursement to locals/
households. Some general lessons are
elaborated below.

Table 24.

Comparison of Financial
Assets between BCI and
Non-BCI Households,
Viet Nam

Robustness of BCI design:
Implementation of BCI pilot sites in
the GMS (for detailed assessments in
Cambodia, Lao PDR and Viet Nam see
Section III C below) in the period 20062010 gave an opportunity to test the
robustness of the BCI component design.
The design seems to be firmly based
and it caters to both conservation and
development needs of the communities.
With a good design, dedicated staff
on the ground, conducive policy and
institutional support (3-P approach – plan,
people, and policy) measurable impacts
can be achieved in a short time period
using the BCI model.
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In the corridor area of Viet Nam,
over 60 percent of the households
have insufficient cash income to meet
basic needs, estimated at an average
shortfall of VND 2-3 million (US$105-157)
annually per household, while only 13
percent of the households have savings
and invest in livelihood activities, and
40-50 percent have access to credit
schemes (see details in Table 24). The
result from household surveys show
that 36 percent of the beneficiaries
have participated in CDF activities, 71.6
percent of them stating that they got,
or are expecting, benefits from CDF
support. The micro-credit investments
(approximately US$13,000) was used by
104 households for: i) livestock raising
(cattle, poultry and pigs); ii) cash crops
(coffee, cassava and bananas); and iii)
trading/small business. Average loan size
ranges from VND 1-5 million (US$53-263).
Grants (approximately US$8,800) made
by CDFs were used for: i) infrastructure
(i.e. a small bridge across a stream for
school children; landslide protection
embankment); ii) plantations (bamboo
shoots, rattan and acacia etc.); and iii)
village patrolling groups. Only 30 percent
of US$72,000 seed capital disbursed
to CDFs were utilized by June 2010.
Beneficiary feedback on CDF micro-credit
is: i) seed capital is too small; ii) allowable
loan size is too small; iii) the approval
process is tedious and there are many
delays; iv) not all households are aware
of micro-credit principles; and iv) the high
interest rate (0.65 percent per month) for
poor households.
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Supportive policy environment:
Success could be ensured due to the
effectiveness of sound policy direction
and support provided by national and
provincial/prefectural governments,
and technical support of implementing
partners. The conducive policy
environment with minimum central level
interference in daily operations, maximum
collaboration among implementing
partners (governmental and nongovernmental), and regular monitoring
site visits and guidance by the GMS
EOC have been instrumental in keeping
delivery of BCI outputs on track.
Integration of livelihood and
conservation: The BCI engages in areas
that are outside protected areas, which
in most cases have a higher biodiversity,
but also pose a dynamic challenge of
development pressure and ecosystem
maintenance needs. As villagers are
not constrained by protected area
regulations in spaces outside national
protected areas, a flexible approach to
meeting local needs and addressing
conservation issues seems to bear fruit
and stands a better chance of success.
The integration of livelihood improvement
activities, addressing infrastructure
needs and priority concerns of local
people, and improving basic food
security needs provides the appropriate
incentive, coupled with awareness raising
to tackle conservation and ecosystem
maintenance needs. These are small
amounts of direct investment with
valuable returns in the medium to
long-term.

Photo: Stephen Griffiths

Local government ownership:
Supportive government official attitude
has helped significantly in BCI Phase I
implementation, particularly in Lao
PDR, this is an essential ingredient
in the success of BCI. Together with
concrete planning, good and effective
implementation staff, policy support is an
essential factor for success. The program
has been successful in institutionalizing
local rules and regulations pertaining
to natural resources management
and development. This provides an
opportunity to embed BCI in upstream
planning processes by clearly defining
biodiversity corridors and management
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regimes within policy frameworks both at
provincial and national level.
Supportive role of non-state
actors: Considering the magnitude
and complexity of the project, it was
necessary to have support from nongovernment partners and international
consultants. The BCI has encouraged
collaboration and partnerships between
government organizations and NGOs in
the delivery of program interventions. It
builds on the premise and experience
that civil societies and NGOs around the
world have an impressive service delivery
record at the micro-level, whereas
government has the greatest impact at
the policy and regulatory levels. This,
however, has resulted in a relatively
high coordination and administrative
cost. With the gradual improvement in
provincial and national governments’
capacity to implement such initiatives, it
is expected that overhead costs will be
reduced. This solution demands greater
capacity building interventions.
Institutionalizing transboundary
biodiversity corridors: The BCI has
built on existing regional and national
institutional and legal frameworks to
move closer to achieving transboundary
biodiversity conservation corridors, and
the consideration of mainstreaming
landscape ecosystem service values
into the economic development planning
processes. As a follow-on to BCI pilot
phase, scaling up of investments has
been initiated in three countries. The
next logical step would be to move
towards developing a subregional
mechanism/regulatory framework to
further institutionalize cross-border
biodiversity corridors. One of the
approaches discussed was the signing
of a memorandum of understanding
(MoU) on biodiversity corridors among
GMS countries and potentially elevating
it to the status of a protocol by 2015.
Examples of bilateral agreements among
GMS countries featuring cross-border
arrangements are available; recently,
Yunnan, PR China signed an agreement
with Lao PDR on transboundary
cooperation to protect elephants in
the Shanyong-Luang Namtha elephant
corridor.
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III

Scaling up BCI
investments in Cambodia,
Lao PDR and Viet Nam
2011-2018
The three countries, Cambodia, Lao
PDR and Viet Nam, requested ADB to
conduct feasibility studies and design
investment projects to scale up BCI
Phase I interventions. An ADB R-PPTA
was conducted in the three countries
between April-September 2010 and two
grants (Cambodia US$19 million and Lao
PDR US$20 million) and one loan project
(Viet Nam US$30 million) were formulated
and ADB board approval was secured by
December 2010.
A. Natural resources sector assessment
(Cambodia, Lao PDR, Viet Nam)

The National Contexts: The three
countries, Cambodia, Lao PDR and Viet
Nam, have a total land area of 744,345
km2 and a total population projected
at 106.25 million in 2010. The overall
population density is 143 persons/km2,
but there are large differences between
the three countries (Table 25). The
population growth rate in Cambodia has
fallen sharply recently, but in Lao PDR,
half of the population is under 21 years
of age, while in Viet Nam only about 22
percent of the population is younger
than 21.

Photo: Stephen Griffiths
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The combined GDP at current prices
for the three countries is US$104 billion
with Viet Nam accounting for about
88 percent.
In Cambodia, the agriculture sector
accounts for about 32.2 percent of
the national GDP with an estimated 72
percent of the workforce engaged in
agriculture and forestry activities. The
forestry sub-sector contribution has
declined from 14 percent in 1997 to 7
percent in 2009.
In Lao PDR, the agriculture and forestry
sector currently accounts for about 30.5
percent of national GDP, although 78
percent of the population obtains their
main income from the sector. The forestry
sub-sector currently accounts for about
10.6 percent of the combined agriculture,
forestry and fishery sub-sectors. The
proportion of total national GDP and
exports contributed by the agriculture and
natural resources (ANR) sector has been
declining steadily in recent years and
now accounts for less than 20 percent of
the latter. While the national economy has
grown at an average rate of around 6.6
percent since 200058, the ANR GDP has
grown by less than half that rate
(3.1 percent).

National Statistical Office.
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Cambodia

Lao PDR

Viet Nam

Region

181,035

236,820

325,490

743,345

14.1

6.13

86.02

106.25

Population density (persons/ km )

77.9

25.9

264.3

142.9

Population growth rate (%)

1.40

2.13

1.06

1.16

6,917,000

5,585,036

91,530,548

104,032,584

-2.04

5.77

2.21

2.10

491

911

1064

979

Land area (km )
2

Population (million persons)
2

GDP at constant prices 2009 (‘000US$)
GDP growth rate 2008-2009 (%)
Per capita GDP (US$/capita)

Table 25

Comparison and
aggregation of key
national indicators

Source. R-PPTA, 2010

Item

Cambodia

Lao PDR

Viet Nam

Regional

32.2%

30.5%

21.0%

22.20%

7.0%

10.6%

4.4%

5.04%

72.0%

63.0%

48.2%

55.75%

AFF % National GDP	
Forestry % AFF
% labor force in AFF

Table 26.

Relative contribution of
Agriculture and Forestry
to national GDP

Note: AFF - Agriculture, Forestry Fisheries
Source. R-PPTA, 2010

In Viet Nam the agriculture sector,
including forestry, contributes to about
21 percent of national GDP, and this
proportion has been fairly steady over
the past five years as the sector growth
has kept pace with the economy as a
whole. By contrast the growth rate of the
forestry sub-sector has only been a little
over a third of the growth of the whole
sector, and as a result its contribution
to the agriculture sector GDP has been
declining steadily from around 7 percent
in 2000 to 4.4 percent in 2009.
In Cambodia, the rural poor and people
living in remote areas rely on natural
forest resources for survival. Population
and economic growth leads to an
increasing demand for wood products for
domestic consumption, construction and
for fuelwood, which is still the primary
source of energy in rural areas.
In Lao PDR, the National Growth and
Poverty Eradication Strategy (NGPES)
laid out a market-based approach to
modernize and strengthen the sector.
Since the adoption of NGPES there
has been a massive influx of foreign
investment in the sector. While this is in
line with the strategy, the scale and speed
of the influx and its impact has been far
greater than anticipated. There have
been social and environmental costs from
the FDI that are becoming increasingly
apparent; these are reflected in the
increasing concern within government
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that concessions are being granted
without proper consideration of the
long-term implications.
As indicated above, the output from the
agriculture sector has grown rapidly in
Viet Nam in recent years, driven partly
by improved productivity and partly
by expansion of land under agriculture
and perennial crops. At the same time
significant areas of unproductive former
forest land have been replanted so that
forest cover has increased slightly despite
the expansion of agriculture. However,
pressures due to population growth are
stimulating a certain amount of internal
migration. With the limited areas of
cultivable land along the coastal plains
much of this population movement is into
the uplands, where the improvement in
infrastructure and investment in hydropower creates temporary employment
that also attracts migrants.
The forestry and natural resources
sector: All three countries were densely
forested until recently, but a combination
of war, population, economic growth
and poor governance have resulted in
almost half the forest area disappearing
through clearance, with most of the
remaining forest becoming seriously
degraded. Shifting cultivation has been
the predominant farming system in
the uplands, where most of the ethnic
minorities/groups live, this has resulted
in large areas of primary forest
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being converted to secondary forest
and grassland.
Biodiversity: The natural forests in the
region were extremely rich in biodiversity;
in the past they have been vital sources of
a wide range of NTFPs that have enabled
rural communities to survive during the
wars when many communities were
displaced. Apart from their survival value,
the forests also have many valuable tree
species that have important commercial
and spiritual values for most rural
communities.
In Cambodia, Mondulkiri59 Province is
the last major stronghold in Indochina for
several animal species, including both
deciduous and evergreen forests. It is the
most important area of the country for
highly threatened mammal species60, of
which at least 12 are globally threatened.
The area also supports an exceptional
assemblage of threatened bird species,
predominantly those associated with
rivers and pools in lowland forest. The
montane habitats have been poorly
studied and potentially contain additional
key species. In the Cardamom mountains,
the corridor is part of the most significant
Indochinese habitat for the tiger and
Asian elephant, as well as the most
significant global habitat for the Siamese
crocodile. It is one of the very few sites
in Asia with white-winged ducks, blacknecked storks and Asian arowana.
In Lao PDR, the Tri-Border Forest
landscape in the south is a mosaic of
semi-evergreen and deciduous forest
habitats with a large number of seasonally
flooded wetlands and streams. The
landscape is globally outstanding for
species richness, in particular for large
mammals including the Asian elephant,
tiger, Malayan sun bear, clouded leopard,
gaur and banteng. It has been identified
as being among the Global 200 ecoregions for biodiversity conservation
by WWF. The Xe Pian protected area in
particular has been listed as among the

top three protected areas in Lao PDR and
among the top 10 in Southeast Asia/
Indochina for biodiversity importance.
In the eastern part of the corridor the
vegetation and biodiversity form a
continuum with the Central Annamite
landscape in Viet Nam.
In Viet Nam, the flora of the Central
Annamite landscape is extremely
diverse, comprising elements of four
floristic regions: Indian, Malaysian, SinoHimalayan and Indochinese. According to
Laubenfels (1975), “the complex merging
of floras in the highlands of Southeast
Asia has no parallel in any other part of
the world” and is rich in endemic species.
Almost all of the priority vascular plant
taxa and vegetation formations are found
within forest habitats. A total of 133
priority vascular plant taxa have been
provisionally identified in the landscape,
which include 46 species listed in the
2000 IUCN Red List of threatened species
(IUCN 2000).
The Central Annamites are a major center
of mammal endemism and include the
Saola, Large-antlered (giant) Muntjac,
Annamite muntjac, Heude’s pig, Greyshanked ’douc langur and Annamite
striped rabbit. The region also supports
remnant populations of a number of
globally threatened large mammal species,
such as Asian elephant, gaur, tiger and
Asiatic black bear. The area supports at
least 12 restricted-range bird species,
including three whose global ranges
are restricted to the Central Annamites:
Chestnut-eared laughingthrush, Goldenwinged laughingthrush and the blackcrowned barwing.
NTFPs: Surveys conducted in 200461
found that in Cambodia 70-90 percent
of households engaged in the collection
and trade of forest products in areas
with evergreen and semi-evergreen
forests, despite the pressure from
logging and economic concessions. In
addition, fuelwood is widely collected

BCI Phase I WWF/WCS Eastern Plains Biodiversity Corridor Inception report 2008.
Combined total of Critically Endangered and Endangered mammals for the Eastern Plains and Southern Annamites;
	Smith, J. (ed) (2001) Biodiversity, the life of Cambodia. Cambodia’s Biodiversity Status Report 2001. MoE/GEF/UNDP/
FAO, Phnom Penh.
61
McKenney, B., Y. Chea, P.Tola, and T. Evans, (2004), Focusing on Cambodia’s high value forests: Livelihoods and
management, CDRI Special Report.
59
60
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Table 27.

Recent estimates of
average annual changes
in forest cover for the
three countries (19652006)

Country
Period
		

Average Annual
change in forest area (ha)

Cambodia

2002-2008

-124,504

Lao PDR	

1992-2002

-134,173

Viet Nam

2005-2007

+110,000

Region		

-148,677

Sources: Forest Cover changes in Cambodia 2002-2006, Council for Development of Cambodia, Paper to TWG F&E
June 2007

Table 28.

Assignment of forest
area to primary
management function
(‘000ha)

Country

Production

Protection

Cambodia,

3,374

Lao PDR	

3,207
8,400

5,270

2,160

15,830

14,981

7,277

10,116

32,374

Viet Nam
Region

throughout the region for domestic use
and is the primary source of energy.
Resin collection, hunting and other
NTFPs accounted for almost half of
the household income in Mondulkiri,
Cambodia. The loss of income from
these trees due to logging or clearance
for economic concessions was a
major catastrophe for the households
concerned. In Lao PDR, a study by
Actionaid in Attapeu in 2008 reported
that most villagers relied on NTFPs for
their livelihoods, but that the availability
of many have been declining. Honey
and herbs have retained their level of
availability over the past three decades,
leaves and fruit have declined slightly,
birds and wildlife have declined more
severely and timber is no longer available.
In Viet Nam, Raintree (2002)62 found that
NTFPs provided about half the annual
income for households living in or near
protected areas in the Central Annamites
worth around US$300 at the exchange
rate at the time.
Forest cover: During the past three
decades the forest sub-sectors in all
three countries have experienced a
series of upheavals, including a period
of excessive logging activity from the
early 1980s onwards. As a result forest

62
63

Conservation

Total

1,490

3,130

7,994

517

4,826

8,550

cover has been reduced to less than 60
percent, <40 percent, and 28 percent
in Cambodia, Lao PDR and Viet Nam in
1995, although in Viet Nam it has been
on the increase again for a few years, due
to expansion in the area of plantations.
While some of these plantations provide
economic benefits in the form of timber,
soil and water conservation, they have
relatively little value for biodiversity.
There is little data available on the quality
of the forest, recent inventories in all
three countries have mainly focussed on
the area of forest and not on the quality,
in particular the stock density. Available
data indicated that dense forest had been
reduced to 7 percent, 3.5 percent and
0.2 percent in Cambodia, Lao PDR and
Viet Nam. The degraded state of much
of the residual forest is illustrated by the
average growing stock of 94.9 m3/ha,
87 m3/ha and 76.5 m3/ha in Cambodia,
Lao PDR and Viet Nam63 respectively,
compared with over 200 m3/ha in the few
remaining areas of dense forest. All three
countries assign their forests to one of
three forest management categories for
Production, Protection and Conservation.
Table 28 gives the areas of each forest
management category for each country
and the region.

	Raintree et al (2002) quoted in Assessment of Biodiversity and NTFP status in BCI project Areas, (2010) Vu Van Dung.
	Vietnam Forest Sector Indicators 2005 Baseline Report, Chapter 1, FSSP.
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Logging and timber production: None
of the countries have detailed records of
domestic wood consumption, although
various estimates have been made. The
largest consumer of wood is Viet Nam,
which has both a large domestic market
and a major export oriented industry. A
study by Meyfroidt and Lambin (2009)64
estimated that the demand for wood
raw material in Viet Nam drew in a
volume of about 5 million m3 in 2000
from outside the country, which had
increased to almost 10 million m3 by
2005. This has displaced deforestation
that would have occurred in Viet Nam
had these volumes been harvested from
the country’s forests, to other countries,
primarily Cambodia and Lao PDR. This
goes some way to explaining the marked
degradation that has taken place in these
two country’s forests.
The demand for timber leads to
deterioration of the resource and hence
to habitat destruction and this has a
severe negative impact on biodiversity.

64

Cambodia still has rich biodiversity with
many species surviving in the forests,
however, an increasing number will be lost
if habitats continue to be degraded and
fragmented. The BCI project is located
in some of the most extensive and
important remaining areas of relatively
rich and undisturbed forest, but pressure
from mining, hydropower and agriculture
means that the threats are large and
increasing. Thus, strong measures are
needed to halt the continued decline in
habitats and biodiversity.
Protecting and maintaining the
remaining natural forest and restoring
and expanding habitats is essential to
conserving the remaining rich biodiversity
in the region. Most of the natural forest
that remains is in the uplands and is
highly degraded, while much of it has also
become fragmented so that habitats for
many species have been reduced to a
point where they may no longer be large
enough to support viable populations,
especially of larger mammals. With an
increasing risk of climate change, habitats
will be further disturbed and modified.
Human agriculture may move uphill if
higher temperatures at lower elevations
begin to impact negatively on crop
productivity and human living conditions.
The expansion of agriculture and a
growing demand for energy and water
is driving development of infrastructure,
especially roads, hydropower projects
and dams for impounding water for
irrigation and the domestic water supply.
At the same time the global economy is
driving the demand for minerals, which
are abundant in the corridor area. The
threats to the remaining forests are
therefore substantial and increasing and
strong measures are needed to protect
the forests, the habitats and livelihoods
of the communities that depend on the
forests and the land around them.
The consequences of not protecting the
forest, especially in the Central Annamites
on both the Viet Nam and Lao PDR sides,
will be increased costs for downstream
populations in the form of reduced

Meyfroidt, P. and E.F. Lambin, (2009), Forest transition in Vietnam and displacement of deforestation abroad.
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In Cambodia all the production forest (3.4
million ha) had been awarded as logging
concessions, although currently there is
a moratorium on logging. 3.13 million ha
have been declared as protected areas,
under the management of the MOE,
and 1.49 million ha are protected forest
reserves under the management of the
Forest Administration (FA). In Lao PDR
about 20 percent of the production forest
is now under sustainable management
with the support of the World Bank
funded Sustainable Forest Resource
Development (SUFORD) project and
six Forest Management Units with an
area of 86,000 ha have been certified as
sustainably managed. In Viet Nam the
8.4 million ha of production forest are
managed by several entities including
state-owned enterprises, management
boards, joint ventures, households and
communities. The annual harvest from the
natural forests is only around 700,000m3,
due to the low stocking level of much
of the natural forest. Most legal timber
production now comes from plantations.
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Forest cover/ Type

Total Area (ha)

Mondulkiri

Koh Kong

886,251.47

252,485.00

633,766.47

22,035.88

-

22035.88

Deciduous forest

651,949.52

638,150.00

13,799.52

Others

134,311.12

81,425.00

52,886.12

Total

1,694,548.00

972,060.00

722,488.00

Forest Area

1,560,236.88

890,635.00

669,601.88

Evergreen forest
Semi-evergreen forest

Table 29.

Forest cover and type
in the Biodiversity
Conservation Corridor,
Cambodia

Source: WCS 2010, Cambodia; BCI Pilot site Profile 2005, Cambodia; FA “Cambodia forestry statistics, 2007”.

available water supplies, increased flash
floods and landslides, increased salt
water intrusion in the coastal areas of
Viet Nam (due to reduced river flow in the
dry season) and a loss of environmental
integrity and biodiversity that will reduce
the medium-term potential for developing
recreation and tourism facilities.

The valuation of ecosystem services of
the BCC in Cambodia, Lao PDR and Viet
Nam serves as a basis for identifying real
costs. It also serves as a reflection of the
economic values of forests in government
planning and underlines the importance
of biodiversity corridor establishment and
management.

B. Valuation of ecosystem services

Forest cover and status in the Corridor
areas: The proposed BCC in Cambodia
connects seven protected areas (i.e.
Protected Forest, Wildlife Sanctuaries,
and National Parks) spread over 22
communes in two Provinces (Mondulkiri
and Koh Kong) with an aggregate forest
area of 1,560,236.88 ha (including
protected areas, excluding bamboo
forest and plantations). In Mondulkiri,
evergreen forest (252,485 ha) makes up
less than 30 percent of the total forest
area, while deciduous forest (638,150
ha) accounts for over 70 percent of the
forest area; while in Koh Kong, evergreen
forest accounts for over 90 percent, while
deciduous forest is only 2 percent.

The value of forest resources has
traditionally been measured in terms
of direct benefits from the extraction
of timber. This value does not reflect
the true value of forest resources to
society or to the national economy,
since natural forests have many positive
externalities and intangible benefits.
Most of the forest ecosystem services
are difficult to quantify or assign a value
to in monetary terms. Although timber
and NTFPs are tradable on the market,
the price mechanism often fails to
reflect the real value of those ecosystem
services as their valuation is based on
the cost of extraction (labor, equipment
and transport) and raw materials only.
This does not take into consideration
the ecosystem service values, such
as watershed protection, soil fertility,
carbon sequestration and biodiversity
conservation. Therefore, market failures
often occur in ecosystem management
as markets and economic development
planning rarely reflect the full social costs
or benefits of environmental goods and
services. The valuation of ecosystem
services is essential in the correction of
market failure and supports economic
planners in reflecting true costs in policy
and decision-making.
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Lao PDR: The proposed BCC in Lao PDR
connects four national protected areas
(Xe Pian–Dong Hua Sao-Dong Ampham–
Xe Sap) spread over 69 target villages
in three provinces (Attapeu, Champasak
and Xekong) with an aggregate area of
696,100 ha of which 417,660 ha, or 60
percent, may be estimated as forested
area. Within the corridor area mixed
deciduous forest (217,629.52 ha) makes
up more than 50 percent of the forested
area, while dry dipterocarp (128,445 ha)
and dry evergreen (51,007 ha) account for
30 percent and 12 percent respectively (for
forest cover and types see Table 30).
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Land use/Forest Type
Dry Dipterocarp

Total Area (ha)

Champasak

Attapeu

Xe Kong

127,431.74

64,044.72

55,781.83

8,618.53

Lower Dry Evergreen

2,748.90

2,340.87

122.70

-

Upper Dry Evergreen

49,772.31

12,111.70

10,131.83

26,299.85

Lower Mixed Deciduous

65,789.58

38,681.88

26,778.96

-

Upper Mixed Deciduous

150,128.83

39,918.73

57,824.76

54,425.19

Gallery Forest

1,552.83

1,071.54

414.11

-

Coniferous

4,880.31

876.72

-

3,687.31

Mixed Coniferous and Broadleaved

15,355.50

439.84

-

14,088.92

Forest Area	417,660.00

159,486.00

151,054.20

107,119.80

696,100.00	265,810.00	251,757.00

178,533.00

Total Area

Source: Forest Cover Assessment 2002 DOF (2005), Lao PDR

Table 30.

Forest cover and types
in the Biodiversity
Conservation Corridor
(in ha)

Land use/ Forest Type
Rich evergreen forest
Medium evergreen forest

Total Area

Quang Nam

TT Hue

Quang Tri

59,611.94

17,519.05

27,520.16

14,572.73

167,459.77

85,795.08

33,035.60

48,629.09

Poor evergreen forest

99,155.59

46,240.02

42,758.34

10,157.23

Young forest

34,521.00

10,638.10

23,185.27

697.63

Bamboo forest

15,924.16

7,794.49

509.89

7,619.78

Plantation

11,819.20

1,243.40

8,559.11

2,016.69

Non-forest

173,914.24

71,877.91

27,139.75

74,896.58

Rocky area
Agriculture-settlement & other
Water body
Total Area

3,567.79

-

14.58

3,553.21

33,614.31

23,643.74

5,259.59

4,710.98

2,933.46

640.00

991.61

1,301.85

602,521.46	265,391.79

168,973.90

168,155.77

126,499.37

74,056.68

Forest Area	360,748.30

160,192.25

Source: 3 Type Forest Planning, Sub-Forestry Inventory and Planning Institute & Provincial Department of Agriculture and Rural Development, 2007, Viet Nam

Table 31.

Forest cover and landuse in the Biodiversity
Conservation Corridor
(in ha)

Viet Nam: The proposed BCC in Viet
Nam is connecting seven protected
areas spread over 34 communes in three
provinces (Quang Nam, Thua Thien Hue
and Quang Tri) with an aggregate area of
602,521 ha (including special-use forests
and Nature Reserves), of which 360,748
ha, or 60 percent, may be classified
as forested (excluding bamboo forests
and plantations). However, within the
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corridor area, rich forest (59,612 ha)
makes up less than 10 percent of the total
area, while medium forest (167,459 ha)
accounts for nearly half the forest area,
and poor and young forest account for
27 percent and 9.5 percent respectively.
Nearly 30 percent (173,914 ha) is
considered to be non-forest consisting of
classes 1a (bare land), 1b (shrubland) and
1c (scattered trees).
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Table 32.

Use Values
Direct use values		

Non-use value

Indirect use values

Timber		

Watershed protection	Existence value

NTFPs (i.e. food, medicine,
fuelwood, material, etc.)

Climate regulation (carbon
sequestration, oxygen generation)

Culture/ spiritual
value

Recreation and tourism	Soil erosion control

Biodiversity

Education		Nutrient retention

Bequest

Animal fodder

Heritage

Micro-climate regulation

Types of forest
ecosystem services

Source: GMS Biodiversity Conservation Corridors, ADB R-PPTA 7459

Ecosystem services

Valuation Method

NTFPs
Market analysis
		

Data considered in the valuation
Biophysical data; market demand, quantity collected
and traded; product prices

Table 33.

Valuation methods for
selected ecosystem
services

Carbon Storage
Market prices
Carbon biomass density; area of different forest types;
	Damage cost		international carbon price;
Water Regulation
Cost saving	Reservoir construction cost and water treatment
- Watershed 		
cost; annual precipitation in project area; annual 		
		 protection			evaporation in forest of all climate types; area of 		
- Water purification		
relevant (coniferous or broadleaf) forest types
Soil erosion 	Damage cost	Rate of erosion of different types of forest land and
prevention		
non-forest land; area of different forest types; cost of
		
1 ton sediment removal; ratio of sediments entering
		
river or reservoir to total soil loss

Valuation method for selected
ecosystem services: The Total Economic
Value of an ecosystem is the sum of the
direct-use values, indirect-use values and
non-use values, the types of ecosystem
services under each category are listed
in Table 32. In practice, it is not possible
to quantify all of these values in monetary
terms in a cohesive way. This assessment
focuses on the values of NTFPs, carbon
storage/sequestration, watershed
protection, water quality regulation and
soil erosion control.
Valuation methods of ecosystem
services can be classified into two broad
economic categories based on supply

65

and demand: 1) stated preference
methods by asking people for their
willingness to pay for a certain ecosystem
service; 2) revealed preference methods
by using a relation with a market good or
service to estimate the willingness-to-pay
for the service. Specific methods65 for
estimating particular ecosystem services
according to the nature of goods or
services and proxy function availability
usually list a contingent valuation method
(CVM), hedonic prices, direct estimation
of opportunity costs, replacement costs,
cost savings, threshold values, etc.
Methods used in this valuation are shown
in Table 33.

	Thampapillai, D. J. 2002. Environmental Economics: Concepts, Methods and Policies, Oxford University Press, 		
Melbourne.
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Ecosystem Services

Cambodia
(1,560,236 ha)

Lao PDR
(417,660 ha)

Viet Nam
(360,748 ha)

Total Value
(2,338,644 ha)

Unit Value
(USD/ha)

4,200

2,958

1,694

8,852

3.79

Carbon storage

2,720,110

770,815

751,714

4,242,639

1,814.14

Watershed protection

1,016,843

284,222

510,934

1,811,998

774.81

Water quality regulation

1,588,817

299,765

407,725

2,296,307

981.90

622,730

158,673

143,984

925,386

395.69

5,952,700

1,516,433	

1,816,050

NTFP	

Soil erosion control
Total Value

9,285,183	3,970

Source: GMS Biodiversity Conservation Corridors (ADB R-PPTA 7459), Aug 2010

Table 34.

Summary values of
ecosystem services in
Biodiversity Corridors (in
‘000 US$)

Forest Type
Ecosystem services
NPV@8%
NPV@10%
NPV@ 12%
					
	NTFP	
	Sustainable timber
Deciduous

Carbon sequestration

	Soil and water protection

Annualized
NPV@10%

459

365

301

37

-306

-248

-207

-25

355

336

319

34

932

741

612

75

1,441

1,194	

1,025

120

	NTFP	

285

230

192

23

	Sustainable timber

403

367

333

37

Total

Semi-evergreen

Carbon sequestration

	Soil and water protection

412

401

389

40

1611

1300

1087

131

Total	2,299	2,445	2,128	247
	NTFP	
	Sustainable timber
Evergreen

Carbon sequestration

	Soil and water protection

149

119

100

12

1,931

1,691

1,497

171

636

610

588

62

2,245

1,300

1088

131

Total	4,325	3,721	3,273	375
Source: CDRI December 2006, Table 4.10 (page 52)
Table 35.

Summary of net present
value (NPV) of different
forest types (US$/ha)

The valuation has been conducted
using the following steps: i) determining
geographic focus to understand the
characteristics of the ecosystem and
socio-economic conditions of the project
area; ii) identifying potential ecosystem
services to be valued through field study
and consultation with stakeholders and
experts; iii) defining valuation methods
of the selected ecosystem services, and
collecting required data for valuation
through field surveys and secondary
literature reviews of local studies; and
iv) applying the valuation methods and
calculating the value for each selected
ecosystem service.
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Values of ecosystem services in
Biodiversity Conservation Corridors:
The total value of ecosystem services
assessed in the biodiversity corridor
areas amounts to US$9.285 billion, which
translates into just over US$3,970 per
ha. Carbon storage function provides
the highest values followed by water
regulation services. NTFP value comes
out low (US$8.85 million per year) due
to an insufficiency of available data for
marketed products. Livelihoods of local
communities also depend on forest
ecosystem goods and services; hence,
the valuation in this case is a conservative
estimate. The actual importance of NTFPs
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must be rated higher than its nominal
value. Values of soil erosion control may
also be under-estimated as damage
costs from landslides due to soil erosion
has not been taken into account in
this valuation.
In another valuation study66 conducted
by Cambodia Development Resources
Institute (CDRI), the results show the net
present value (NPV) of selected forest
types at a 10 percent discount rate over
50 years was US$1,194/ha (US$120/
ha/year) for deciduous, US$2,445/ha
(US$247/ha/year) for semi-evergreen,
and US$3,721/ha (US$375/ha/year) for
evergreen forests (see Table 35). If we
apply these values to the Biodiversity
Corridors in Mondulkiri and Koh Kong,
the total NPV amounts to US$4.1billion
with annualized NPV of US$416 million
per year.
The 4th National Report67 to the
Convention on Biological Diversity of
Lao PDR presents the total economic
benefits to the industry, derived from
the various forest resources, amounts
to US$436.85 million. The carbon
sequestration value of climate change
mitigation can reach US$29.71 million
annually. Fuelwood, both for domestic
and commercial purposes, is estimated
at over US$500,000 annually in market
value. Further, it is estimated that water
resources for irrigation produced an
average gross return for rice cultivation of
approximately US$317/ha per year (MAF
& STEA, 2004).
In the Da Nhim Watershed Valuation
study68, Lam Dong Province, Viet Nam,
the benefit of 1 hectare of forest is
estimated for the Da Nhim hydropower
scheme to be US$69.07/ha/year, of
which US$14.64/ha/year is for water
regulation and US$54.43/ha/year for

the reduction of sediment into the
reservoir. In the dry years, the role of the
forest in water regulation is critical for
hydropower generation. There are more
than 20 hydropower plants in the Project
provinces Quang Nam, Thua Thien Hue
and Quang Tri. Taking the results of the
Da Nhim Watershed Valuation study at
US$69.07/ha/year as an average value
of the watershed, the forests in the
biodiversity corridor (360,748 ha) area can
contribute up to US$25 million annually to
the hydropower schemes.
C. Poverty and social dimensions

The expansion of the subregional
economy has been correlated with a
significant reduction of poverty in the
GMS as a whole. However, poverty
remains widespread with a substantial
portion of the combined 325 million GMS
population living below the poverty line
and many more surviving at subsistence
level. Socio-economic disparities are
widening further, as benefits and costs
of development have not been shared
evenly across countries and groups69.
Key directions for poverty reduction, as
linked to natural resource management
in the three countries, are to improve
forest cover by restoring degraded forests
and establishing forest connectivity.
BCC attempts to upscale the positive
experiences under BCI Phase I, covering
a total population of 171,936 (34,522
households) in the three countries,
of which 50 percent overall are poor
households. Within these 58 percent, on
average, are indigenous peoples/ethnic
minorities/ethnic groups (ranging between
Cambodia 31 percent, Lao PDR 53
percent and Viet Nam 85 percent).

Source: Kasper K. Hansen and Neth Top, Natural Forest Benefits and Economic Analysis of Natural Forest Conversion
in Cambodia, Working paper 33, CDRI, December 2006.
67
WREA, 2010, Assessing Progress towards the 2010 Biodiversity Target: The 4th National Report to the Convention on
Biological Diversity, Lao Peoples’ Democratic Republic.
68
MARD, USAID, WINROCK International. 2008. Values of Forest on Water Conservation and Erosion Control, Da Nhim
Watershed, Lam Dong Province. Dong Nai River Basin Conservation Landscape Project (under ARBCP - Asia 		
	Regional Biodiversity Conservation Program).
69
	ADB. 2007. Mid-Term Review of the Greater Mekong Subregion Strategic Framework 2002-2012. Manila.
70
	Implemented under RETA 6289.
66
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BCC is in line with the objectives of the
10-year Strategic Framework, ‘Protecting
the environment and promoting
sustainable use of shared natural
resources’ as it contributes to ADB’s
Regional Cooperation and Integration
(RCI) strategy’s pillar 4 - Cooperation
in Regional Public Goods. Coordinated
actions will be imperative in addressing
environmental consequences of
current and planned GMS and national
investments in the economic corridors.
The BCI is in line with the policy of ADB
and the strategic objectives and policies
of countries in the GMS. They have
strongly endorsed the BCI in resolutions
of the GMS WGE, at the GMS Ministerial
Meeting in 2009 and are reflected in
ADB’s GMS BCI Strategic Framework and
Technical Assessment (2005).
Key issues: Uneven wealth distribution in
GMS countries has definite topographic

dimensions, with geographical conditions,
level of infrastructure development and
characteristics of economic sectors and
labor markets shaping poverty patterns71.
Poverty incidence among ethnic
minorities is the highest and the pace of
poverty reduction slowest72. Biodiversity
Corridors are geographic areas within
or cutting across the GMS Economic
Corridors that need to be placed under
sustainable management regimes to
secure local livelihoods and investments,
while maintaining ecosystem services for
future generations.
Direct beneficiaries: BCC direct
beneficiaries are poor upland farmers,
ethnic minority/indigenous peoples’
households, and women and children
living in and dependent on the forest
ecosystem in nationally acknowledged
poor communes/villages in the three
countries. The project targets an

	Ibid.
	Socialist Republic of Viet Nam. 2005. Achieving the Millennium Development Goals. Hanoi, 19.
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estimated 34,522 households in 69
villages in Lao PDR, 22 communes in
Cambodia and 34 communes in Viet
Nam. Of the total number of households,
44 percent are found in Cambodia,
followed by 42 percent in Viet Nam,
while Lao PDR has 14 percent. Though
it appears that Lao PDR has the highest
number of geopolitical units (69 villages),
it must be noted that the communes of
Viet Nam and Cambodia are clusters
of villages that could go as high as 10
villages per commune. Population density
varies across the BCC sites. The most
densely populated is Viet Nam with 269
persons/km2, followed by Cambodia with
83 persons/km2, and Lao PDR having 27
persons/km2.
Subsistence farming persists as a
dominant practice in BCC farming
households. In Lao PDR, the monthly
income ranges from US$30.49US$426.83 per household. An estimated
range for BCC households in Viet Nam is
US$79.4-US$132.3 across all communes.
The Cambodia has the lowest income
with estimated averages for Koh Kong at
US$50 and Mondulkiri US$15. Cambodia
has the largest prevalence of poor
households (75 percent), Viet Nam has
the least (30 percent) and Lao PDR has
35 percent. Even though Viet Nam posts
the least values in terms of poverty, it was
determined that 91.2 percent of its total
poor are ethnic minorities.
An estimated average of 58 percent of
BCC beneficiaries in the three countries
are indigenous peoples/ethnic minorities/
ethnic groups. In Cambodia BCC sites
indigenous people constitute roughly
31 percent; Lao PDR affected ethnic
groups constitute 53 percent; and ethnic
minorities dominate Viet Nam BCC
sites with 85 percent. All ethnic minority
groups within BCC sites belong to the
Mon Khmer language group who trace
their productive activities to swidden
agriculture, with the Gie Trieng mostly
shifting to wet rice cultivation.
Common constraints/issues in BCC sites
in these countries are: (i) Lack of rural
infrastructure and social services (i.e.,
roads, irrigation, water supply, health and
sanitation); (ii) Changing weather/rainfall
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patterns that result in flooding, drought
and other natural disasters; (iii) Food
security and agricultural productivity;
and (iv) Lack of land for production, and
other land issues. Households in all three
countries are reported to be without food
for several months, especially during
the dry season and need to sell manual
labor to gain additional cash to buy
food. Household beneficiaries, ethnic
minorities in particular, request (i) forest
restoration to address NTFP enrichment,
(ii) facilitation of land certification,
and (iii) soil stabilization to address the
now frequently occurring natural disasters
that affect their lives and modes
of production.
The biggest challenges are the
large number of hydropower dams,
infrastructure development, and
agricultural (rubber and palm oil) and
mining concessions. These could
significantly impact on the high-value
biodiversity habitats (forests) in the
corridor and possible displacement of
human populations especially indigenous
peoples/ethnic minorities. In Cambodia,
many of these indigenous peoples only
recently returned to their traditional
lands after being displaced during
the years of civil strife. Localized, yet
critical, challenges to biodiversity and
local livelihoods are illegal hunting for
the wildlife trade, forest clearance for
agriculture, logging and unsustainable
NTFP extraction. Governance and
the capacity of government staff in
regards to environmental awareness is
another concern.
The BCC Project will cover a total
population of approximately 172,000
or 35,000 households. The biodiversity
corridors are predominantly in
mountainous areas covered with
protected areas and forests, where
indigenous peoples comprise 58 percent
of the total population: Cambodia 31
percent, Lao PDR 53 percent and Viet
Nam 85 percent. Of the 56 project
communes and 69 villages, an average
of 50 percent are considered poor,
indigenous peoples’ households.
In Cambodia, specifically the Province
of Mondulkiri, the Phnong are the
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largest indigenous group, comprising
52 percent of the total population.
Smaller settlements of Stieng and Kraol
indigenous groups can be found along
with the dominant Khmer (34 percent),
and the Cham (7 percent). The rest of
the population is comprised of other
groups, such as the Kampuchea Krom,
Vietnamese, Lao, Kreung, J’arai, Kroal,
Thmon, Kuoy and Tumpuon. In BCC
sites, which includes the Province of Koh
Kong (there are no recorded presence of
indigenous people in BCC sites within the
Province of Koh Kong), indigenous people
constitute roughly 30 percent. Attachment
to land and resources is evident in the
case of the Phnong by the way in which
villages are named. Villages start with
‘Pu’, which means ‘human’, followed by
the name of a significant geographical
or environmental identifier in the location
such as a mountain or a stream, for
example the Pu-Char, Pu-Troo and PuSiam villages. Pu-Char village means the
‘village of sbov’ (a kind of long-leaf grass
used for thatched roofing) as it used to be
located in a field of sbov. It must be noted
that the indigenous peoples of Cambodia
had been displaced during civil unrest.
Although they are not in their original
locations, they attempt to retain their
ethnic identities.
In Lao PDR, affected ethnic groups
are concentrated mostly in Xekong
(92.2 percent), followed by Attapeu
(69.3 percent) and Champasak with
7.2 percent. Indigenous peoples found
within sample sites during the social
assessment are the Lavae (38.4 percent)
of Champasak and Attapeu, followed
by the Ngea (29.6 percent) and Ta
Lieng (16.3 percent) of Xekong, and
the Sedang (13.4 percent) of Attapeu.
Mixed compositions (2.3 percent) of
Lavae, Laveng, Ta-Auoy, Kaseng, Jeng,
Oy, Tai-Dam, Sou, Auy and Kha-mu are
found in Champasak and Attapeu sample
villages. All groups belong to the Mon
Khmer language group, except for the
Tai Dam who belong to the Austronesian
group. The Mon Khmers of Lao PDR
traditionally are tribal and tend to identify
themselves first by the name of their
village or geographic location. Many
tribal groups have adapted designations/
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labels that were imposed upon them
externally, like the 1975 oversimplified
ethnic classification by the government,
that was deemed more convenient than
to memorize 47 different ethnic groups,
but slowly lost popularity within the
central government. The three are Lao
Loum (lowland), Lao Theung (upland),
and Lao Soung (highland). Though faulty,
attachment to land and resources by
ethnicity is recognized.
Ethnic minorities dominate the BCC sites
of Viet Nam, approximately 92 percent in
Quang Nam, 91 percent in Quang Tri and
78 percent in Thua Thien Hue. All ethnic
minority groups (Gie Trieng, Co Tu, Ta
Oi/Pa Hy and Van Kieu) within BCC sites
belong to the Mon Khmer language group
who trace their productive activities to
swidden agriculture, with the Gie Trieng
mostly shifting to wet rice cultivation.
Of the five ethnic minorities, the most
persistent in shifting cultivation is the Van
Kieu of Quang Tri. Attachment to land and
resources among these ethnic groups
are traced to their productive activities
like swidden agriculture, where modes of
production revolve around subsistence
farming and derive income through the
collection of NTFPs. In Viet Nam, the
Bru-Van Kieu, Co’ Tu and the Ta-Oi/Pa
Co/Pa Hy are long time anthropologically
established inhabitants of Truong Son,
while the Gie-Trieng are of the Tay
Nguyen region. They continue to remain
in these areas.
Except for the Tai-Dam of Lao PDR,
which is associated with the Austronesian
group of language, all other indigenous
people in the three countries belong
to the Mon Khmer language group.
Common to the Mon Khmer group,
community life revolves around the
buffalo, as can be evidenced by stilt
houses/communal houses accented by
symbols - buffalo horns in particular.
These groups are mostly animists who
believe that spirits inhabit elements of
the natural landscape, such as trees,
mountains, and rivers. Rituals/ceremonies
are performed to maintain harmony
with these spirits who are believed to
communicate with them through dreams.
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Not all indigenous peoples have
benefitted from poverty reduction
activities to the same extent. There
are sizeable and temporally persistent
inter-ethnic differentials in household
welfare with the Kinh in Viet Nam, the
Khmer of Cambodia, and the Lao of
Lao PDR73. Academia and the rest of
civil society have noted the seemingly
biased promotion of national policies
and programs that, though with good
intentions, have further marginalized
indigenous people; promotion of
sedentarization (Viet Nam) or making
shifting cultivation illegal (Lao PDR),
and the allegedly skewed economic
concessions against social concessions
in Cambodia. Discrimination takes the
form of labeling, i.e., indigenous people
are considered uncivilized74 and lazy75
especially in Lao PDR, hence they are
left behind in development initiatives.
Indigenous people in all three countries
have been witness to strife instigated by
foreign forces, which led to physical and
economic exclusion76.

planning, selection and implementation
will be observed. Zoning will primarily
protect the existing forest resources and
ethnic minorities’/indigenous peoples’
rights to access NTFPs. Fast paced
economic developments, if conducted in
an unplanned manner, will heavily impact
on the last remaining natural forests,
ecosystem services, and forest based
livelihoods. The Project will facilitate the
provision of tenurial security to ethnic
minorities/indigenous peoples. BCC
aims at providing incentives, funding
and technical assistance enabling local
people to grow trees of their choice
in their homestead plantations and
community forests for subsistence needs
as well as for fuelwood consumption and
construction. Micro-credit schemes for
village/commune level enterprises are
to be encouraged for local (wood and
non-wood) primary processing to emerge
or for existing ones to become vibrant.
The establishment of management
regimes in the corridors shall create jobs
for local people.

BCC builds on experiences of Phase I
that have been assessed as pro-poor,
pro-ethnic minority projects focused
on remote mountain areas. Under BCC,
biodiversity corridors or multiple-use
areas, will allow for current existing
forest blocks as allocated by the three
governments to remain protected as
they are under various levels of state
protection. Connectivity between forest
blocks will be restored as a result of
broad community support generated
through appropriate consultation and
participation modalities. Stakeholder
guidance will be imperative for the
establishment of i) linear forest links, or ii)
stepping stone forest blocks to establish
connectivity in the corridors.

The BCC Project is classified under
“Effective Gender Mainstreaming” as
it addresses gender empowerment by
narrowing gender disparities through
access to economic and financial
resources and opportunities (i.e. land
with security of land tenure, off-farm
employment opportunities), as well
as enhancing voices and rights (i.e.
representation in project decision-making
bodies). Further, the Project will provide
women in the target communities with
improved infrastructure that will enable
increased productivity and income;
reduced work burdens; and improved
access to educational, health and social
services. Women and children will also
benefit from reduced time collecting
water. For vulnerable groups (primarily
female headed households) there will be
preferential cash-based opportunities
for employment. A Gender Action Plan

Intensive capacity building across project
cycles, and ensuring broad community
support in subproject prioritization,

Baulch, B., H. T. Pham, and B. Reilly. 2008. Ethnicity and Household Welfare In Rural Viet Nam, 1993-2004. UK 		
	Economic and Social Research Council and the Department for International Development (Award Number RES-16725-0157).
74
Willmott, W. E., The Chinese in Cambodia, Vancouver, University of British Colombia Publications Center, 1968.
75
BCI 2 Lao PDR Social Assessment. 2010.
76
Baird, Ian G. Spaces of Resistance: The Ethnic Brao People and the International Border Between Laos and 		
Cambodia. 2008.
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has been prepared77 to facilitate the
empowerment of women for participation
and decision-making in all aspects of
corridor management and implementation
of investment activities. Capacity
development interventions and subproject
design and implementation will involve
the participation of the Women’s Union
(LAO and VIE)/Women’s Affairs (CAM) and
Ethnic Minority Office (VIE)/Indigenous
Peoples Office (CAM) in the Project
implementation units.
D. Policy and sectoral relevance

The Project is in line with the GMS 10Year (2002-2012) Strategic Framework’s
objective: ‘Protecting the environment
and promoting sustainable use of shared
natural resources’.The Project will
contribute to ADB’s Regional Cooperation
and Integration (RCI) strategy’s pillar 4:
Cooperation in Regional Public Goods.
The Project will also support the new
GMS strategic framework (2012-2022)78
and the process of transitioning from
GMS transport corridors into fully-fledged
economic corridors. The investment
framework will involve coordinated
actions for addressing environmental
consequences of current and planned
GMS and national economic corridor
investments in transport, energy/
hydropower, tourism and natural/mineral
resource sector investments of over
US$5 billion in the economic corridors.
Sustainable environmental management
is also a critical aspect of the poverty
reduction strategies in Cambodia, Lao
PDR and Viet Nam, with over two-thirds
of the population directly deriving their
sustenance from the natural resource and
agriculture sectors. The Project is aligned
with the targets of the National Strategic
Development Plan (NSDP) Update 20092013 of Cambodia, the VII National Socio
Economic Development Plan (NSEDP)
2011-2015 of Lao PDR, and Article 9 of
the recently approved Biodiversity Law
(Law No. 20 / 2008 / QH12), the Forestry

77
78

Development Strategy to the year 2020
(PM’s Decision No. 18/2007/QD-TTg,
5th February 2007) and the overall
socio-economic development objectives
of Viet Nam in the next Five Year period
2011-2015 with trends towards 2020.
E. Design of Biodiversity Conservation
Corridors (BCC) project

Impact and outcome: The impact of the
Project is “climate resilient sustainable
forest ecosystems benefiting local
livelihoods.” The Project’s outcome is
“biodiversity corridors in Cambodia, Lao
PDR and Viet Nam with enabling policy,
regulatory and management regimes.”
Outputs: The outputs are: (i) institutions
and communities strengthened for
biodiversity corridor management; (ii)
biodiversity corridors restored, protected
and sustainably managed by local
communities as resource managers; (iii)
livelihoods improved and small-scale
infrastructure support provided in target
villages; and (iv) project management and
support services are operational.
Output 1: Institutions and communities
strengthened for biodiversity corridor
management. Investments under
this output will be geared towards
(i) strengthening the capacity of
the national, provincial, district and
commune levels for corridor planning and
management, and (ii) providing protection
and sustainable use policies, guidelines
and/or local regulations for enforcing
biodiversity corridor management plans.
In particular, activities under output 1
will contribute to: (i) management plans,
corridor policy and legal framework
covering around 1.93 million ha of forest
and non-forest land in 56 communes and
69 villages spread across Cambodia,
Lao PDR and Viet Nam; (ii) participatory
land use maps and commune/village
investment plans; (iii) 880 km of forest
land delineated and demarcated in the

Gender Action Plan (accessible from the list of linked documents in Appendix 2).
Under preparation.
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target provinces and districts; (iv) at least
22 communes in Cambodia, 69 villages
in Lao PDR and 13,700 ha (of which 1500
ha cover individual households) in Viet
Nam with new land use certificates, and
(v) 10,280 persons in Cambodia, Lao PDR
and Viet Nam with at least 30 percent
female representation trained in corridor
management and maintenance activities.
Output 2: Biodiversity corridors
restored, protected and sustainably
managed. The focus is on commune/
village-based forest protection and
restoration. The bulk of the investments
under output 2 will target forest
restoration, covering 19,200 ha in
the form of natural forest replanting,
enrichment planting, NTFP planting and
agroforestry. Restoration activities include
labor inputs provided by women on a
cash basis, thus improving household
incomes. Activities to identify viable
reduced emissions strategies from
deforestation and forest degradation
(REDD) pilot sites will enable the
Project to leverage additional funding
(an additional 16,100 ha) for forest
protection and restoration from funds
specifically set up for promoting REDD.
The Commune/Village Development Fund
(CDF/VDF) mechanism will be used as
a decentralized local level instrument
to receive REDD funding for carbon
sequestration. The Project will assist the
selected districts in two provinces to
establish inventory sample plots, conduct
biodiversity surveys, and draft village/
cluster forest management plans.
Output 3: Livelihoods improved and
small-scale infrastructure support
provided. Demand-driven livelihood and
small-scale infrastructure subprojects,
prioritized in participatory consultations at
the start of project, will be identified and
undergo a rigorous screening process.
Each selected commune has a block
allocation for livelihood improvements.
Some of these livelihood options can also
be pursued through the mechanism of
the CDF/VDF, which will provide microfinancing facilities to households to
borrow from for their Projects of choice.
At least 4,775 households and over 4,000
farmers will recive technical and cash
Photo: Jiao Xi
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support for small-holder productivity
enhancement. In addition to livelihood
interventions, the selected communes
and villages will receive small-scale
infrastructure support (US$100,000 per
village in Lao PDR, US$150,000 per
commune in Cambodia, and US$235,000
per commune in Viet Nam). The selection
of infrastructure will be finalized at the
start of the Project in close consultations
with the communes. Small scale
infrastructure support will primarily
focus on (i) commune-based potable
water schemes, (ii) provision of waste
management and sanitation facilities,
and (iii) improvement/upgrading of rural
access roads from communes to main
roads or market. Special attention will be
given to ensure that the poor and ethnic
minority groups participate equitably
in subproject benefits. The selection
criteria for the choice of infrastructure
subprojects are detailed out in the
relevant project administration manuals.
Output 4: Project management and
support services are operational.
Support services will be provided for
Project management. Capacity building
for the Central Project Coordination Units
(CPCUs)/Central Project Management
Units (CPMUs)/National Project
Management Units (NPMUs) and the
Provincial Project Management Units
and Offices (PPMUs and PPOs) and
associated district staff are needed for
project administration, procurement,
financial management, impact monitoring,
social and environmental safeguards and
contract management. The Project will
resource the management structures for
a sector-like Project that is supervised
from the executing agencies in capital
cities but implemented from provincially
based PPMUs and PPOs. The CPCU/
CPMU/NPMU will coordinate (i)
consultant recruitment and supervision;
and (ii) procurement of materials,
equipment and vehicles during project
implementation. Feasibility studies,
design and implementation of subprojects
will be coordinated and supervised by the
PPMUs/PPOs. Geographical information
system (GIS) based databases will be
established for project performance
monitoring. Regional baselines and
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pre-decision appraisals will build on the
regional, national and provincial data
layers already established under CEPBCI and through the Project Preparatory
Technical Assistance (PPTA).
F. Investment and financing plans

The Project is estimated to cost
US$76.779 million (Table 36).
The governments of Cambodia, Lao PDR
and Viet Nam have signed (i) a grant of
US$19 million for Cambodia from the
ADF; (ii) a grant of US$20 million for Lao
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PDR; and (iii) a loan of US$30 million for
Viet Nam from the Asian Development
Fund (ADF) to finance the Project. The
regular ADF loan will have a 32-year term,
including a grace period of eight years,
an interest rate of 1.0 percent per annum
during the grace period and 1.5 percent
per annum thereafter and other terms and
conditions set forth in the loan agreement.
Interest during implementation will be
capitalized. ADB’s total contribution to
the Project cost will thus be US$69.00
million, amounting to 89.9 percent of
the total Project cost. The governments
will finance the equivalent of US$5.62
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Item
					
Cambodia

Amount a
Viet Nam
Lao PDR

Regional

1,498.0
7,350.6
7,674.7
3,824.1
20,347.4

2,183.8
12,140.5
13,452.4
5,084.6
32,861.4

4,927.0
24696.6
30,805.5
13,659.4
74,088.4

559.4	

553.4	

0.0

668.4	

A. Base Costs b
1. Institutional & Community Strengthening		

2. Biodiversity Corridors, Restoration, Protection
3. Livelihood and Small-Scale Infrastructure		
4. Project Management and Support		
			Subtotal (A)		
B. Contingenciesc			
C. Financing Charges During Implementation

BCC Project
Investment Plan

910.1	2,022.9
0.0

668.4

Total (A+B+C)	20,906.8	34,083.1	21,789.8

76,779.7

d		

Table 36.

1,245.2
5,205.5
9,678.4
4,750.6
20,879.7

	Includes taxes and duties of US$1.1 million (Cambodia), US$2.66 (Viet Nam) and US$0.98 million (Lao). All taxes
and duties will be financed from the proposed grants and loan. This is justified because: (i) the amount will be
within the reasonable threshold identified during the Country Partnership Strategy preparation process; (ii) it will not
represent an excessive share of the Project investment plan; (iii) taxes and duties apply only with respect to ADBfinanced expenditures; and (iv) financing of the taxes and duties is material and relevant to the success of the Project
b
	In mid-2010 prices.
c
	Physical contingencies are computed at 5 percent for expenditures related to Project management and 0 percent for
civil works and biodiversity-related expenditures since these are on allocation for activities that will be clearly defined
during implementation. Price contingencies computed at 1.4 percent on foreign exchange costs and 4 percent on
local currency costs; includes provision for potential exchange rate fluctuation under the assumption of a purchasing
power parity exchange rate.
d
	Includes interest charges. Interest during implementation under ADF regular terms has been computed at 1.0 percent
during the grace period and 1.5 percent thereafter.
a

Source: Asian Development Bank estimates.
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million to cover staff secondments, to
assist with subproject implementation,
office space, as well as any economic
and/or physical displacement associated
with subprojects. Taxes and duties on
civil works, services and vehicles and
equipment will be financed from the
ADB loan/grant proceeds. Contributions
from beneficiaries will be in-kind in the
form of labor for surveys, demarcation,
reforestation and routine maintenance
costs of proposed small-scale
infrastructure.
G. Implementation arrangements

MOE and the Ministry of Agriculture,
Forestry and Fisheries (MAFF) in
Cambodia, Ministry of Agriculture
and Forestry (MAF) in Lao PDR and
the MONRE and Provincial People’s
Committees (PPCs) in Viet Nam will be
the executing agencies that will delegate
responsibility for the overall Project
coordination to their respective agencies:
in Cambodia to the General Department
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of Administration for Nature Conservation
and Protection (GDANCP) and the FA
within MOE and MAFF, respectively; in
Lao PDR to the Department of Forestry
(DOF); and in Viet Nam to the Viet Nam
Environment Administration/Biodiversity
Conservation Agency (VEA/BCA). The
two executing agencies (MOE and
MAFF) in Cambodia are justified as they
have distinct implementation mandates
over different protected areas in the
biodiversity corridor landscapes under
the Project. National level coordination
in Cambodia will be ensured through
a Project Executive Committee, with
rotating chairs and a pooling of consultant
resources within the CPCUs.
Consistent with the governments’ desire
to decentralize Project implementation
to the provinces, the Governor’s Office
and the Executive Committees (EXCOM)
or successor body in Koh Kong and
Mondulkiri provinces, Provincial
Agriculture and Forestry Offices
(PAFO) in Champasak, Attapeu and
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Sources

Amount ($’000)

%

Asian Development Bank

69,000.0

89.9

Cambodia		

19,000.0

24.7

	Viet Nam		

30,000.0

39.1

Lao PDR		

20,000.0

26.0

Governments		

5,628.0

7.3

Cambodia		

1,406.8

1.8

	Viet Nam		

2,853.7

3.7

Lao PDR		

1,367.5

1.8

Beneficiaries		

2,151.7

2.8

Cambodia		

500.0

0.7

	Viet Nam		

1,229.4

1.6

Lao PDR		

422.3

0.5

70,779.7

100.0

		

Tatal

Table 37.

Financing Plan

Note: Bank charges related to operations of imprest accounts will be financed from the respective grant/loan proceeds.
Source: Asian Development Bank estimates.

MOE, WREA (now Ministry of Natural
Resources) and MONRE will maintain
their links with the GMS WGE and
be responsible for reporting on progress
at a subregional (GMS) level. They will
also have a role in providing policy
guidance on climate change and
carrying out monitoring and oversight
on environment and social safeguards.
The GMS EOC79 will provide support
in oversight and data coordination
and backstop implementation through
technical assessments80.

The EOC serves as the secretariat to the WGE and is the implementing office for CEP-BCI, based out of Bangkok.
	Especially on regional development of harmonized forest landscape management, biodiversity policies, legal and
regulatory frameworks, application of carbon credits and international financial transfers for carbon sale and REDD.

79
80
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Xekong provinces in Lao PDR, and the
Department of Natural Resources and
Environment (DONRE) in Quang Nam,
Quang Tri, and Thua Thien Hue provinces
in Viet Nam will be the implementing
agencies. In Cambodia and Viet Nam,
Provincial Project Management Units
(PPMUs) will be established, while in
Lao PDR, PAFOs will establish PPOs.
The PPMUs/PPOs will be responsible for
the day-to-day management of Project
activities and subproject implementation
in the provinces.
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IV

The way forward with
CEP-BCI (2012-2016)
One of the key contributions the proposed
CEP-BCI 2012-2016 program can make
is to complement the GMS BCC Project
in Cambodia, Lao PDR and Viet Nam with
spatially-based landscape environmental
assessments and valuations. Building
on the strong experience of conducting
SEA at regional, national and sub-national
levels during Phase I, the CEP-BCI can
provide critical technical assistance
in assessing the economic value of
ecosystem services. The follow-on
procedure ensures that the information
is used to inform planning processes
and facilitate enabling policy conditions
to internalize social and environmental
costs and enhance rates of return on
investments in key development sectors.

Photo: Stephen Griffiths

The CEP-BCI can also assist in building
a range of environmental monitoring
tools and improving capacity to establish
sub-national, national and sub-regional
baselines and monitoring systems to
measure socio-economic status and
forest cover, biodiversity conservation
and ecosystem services. In particular, the
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CEP-BCI can contribute to strengthening
safeguard systems, compliance
capacities and safeguards reporting in the
BCC landscapes.
The CEP-BCI can assist GMS countries in
securing additional resources through the
public and private sectors and promote
public-private partnerships in order to
increase the flow of financial resources to
biodiversity conservation and livelihoods.
In particular, CEP-BCI can play a
substantial role in developing climate
resilience in biodiversity corridor sites and
providing a mechanism to conduct MRV
for REDD interventions, while undertaking
or coordinating climate proofing
assessments with a view
to secure funds for adaptation. Last
but not least, the CEP-BCI could move
towards encouraging the establishment
of transboundary corridor management
mechanisms and exchange, which
may culminate in a GMS-wide protocol
on management of transboundary
biodiversity corridors.
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APPENDIces
Appendix 1. Notes on valuation methodology and data
1) Non-Timber Forest Products (NTFP)

NTFPs play an essential role in local livelihoods and are one of the major income sources
in the biodiversity corridor areas. The most important NTFPs currently being collected
are: 1) rattan; 2) bamboo; 3) resin; 4) Malva nuts; 5) honey; 6) palm leaf and grass leaf/
broom grass flower; 7) Medicinal plants/herbs; 8) food (i.e. vegetables, bamboo shoots
etc.); and 9) fuelwood. Food and fuelwood from the forests are the major consumption
goods for local people.
It is difficult to estimate the exact quantity of NTFPs available and how much is being
collected from the forested areas in the corridors. Data has been collected based on
a literature review of local studies and sample surveys in the selected provinces under
BCC. This valuation mainly focuses on marketed NTFPs: rattan, bamboo, resin, honey
and Malva nuts, which are the major products in the corridor area and have wellestablished markets. Other NTFPs like medicinal plants and vegetables are also widely
collected in the corridor area but at a relatively small scale. If we include household
consumption goods and other minor products, the values may be higher, however
information on those NTFPs is scattered as their collection and marketing by households
is not well documented. Sustainable harvesting and threat the of over-exploitation in the
corridor area were also taken into consideration.
2) Carbon Storage

Discussion at COP 15 (2009) and COP 13 (2007) of the United Nations Framework
Convention on Climate Change (UNFCCC) made the Reducing of Emissions from
Deforestation and Land/Forest Degradation (REDD) an important platform for boosting
investments to enhance carbon sequestration potential of natural forests and
plantations, and reduce emissions from land use change and forest destruction. Carbon
sequestration capacity is assumed to be 50 percent of the biomass carbon density, 1 ton
of carbon can be further converted to about 3.6 tons CO2. In Cambodia there have been
a few studies of carbon stocks, Tables 1, 2 and 3 show the range of carbon stocks that
have been measured and are used in this valuation. The formula is written as:
V=Q*P*S
Where:
V - service value of carbon storage (US$)
Q - carbon storage capacity of the ecosystem (t/ha)
P - 	International carbon price (US$/t)
S - 	Area of each forest type (ha).
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Table 1.

Comparison of carbon
stocks for different
forest quality classes in
Cambodia81

Forest type

Mean Biomass Carbon
Density (ton/ha)

CO2 Storage (ton/ha)

Evergreen / Semi-Evergreen

243

437

Evergreen / Semi-Evergreen (unlogged)

307

553

Evergreen / Semi-Evergreen (logged)

205

369

Deciduous

152

273

Area weighted carbon stock

224

403

Source: Winrock International, 2008

Well-stocked

Medium

Degraded

Fallow

Plantation

(6 year)

(Teak/ 6 years)

(>70%)

(40 - 70%)

(20 - 40%)

~220 t C/ ha

~62 t C/ ha

~20 t C/ ha	32 t C/ ha

~792 t CO2/ ha

~223 t CO2/ ha

~72 t CO2/ ha

~115 t CO2/ ha

51t C/ ha
~184 t CO2/ ha

Source: REDD concept note under R-PPTA 7459

Table 3.

C-stock estimation in
Bach Ma National Park,
Viet Nam

Type of land cover

Total C-stock in average (tonne/ha)

Bare land

33

Restoration forest

37

Poor forest

65

Medium forest

163

Rich and very rich forest

401

Source: Bach Ma National Park, 2009.

The prices estimated for carbon sequestration varies in different sources. The
Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report (IPCC
2007) suggests prices ranging between US$20-US$50 per ton of CO2, while the average
price in the Clean Development Mechanisms (CDMs) in general is US$10.5 per ton of
CO2. In 2009, carbon prices for forest management and agroforestry projects in voluntary
carbon markets ranged from US$5-US$16 per ton of CO282. US$5/ton of CO2 is taken as
the estimated value of carbon storage in this assessment.

	Timothy Pearson 2008, Assessing the potential for generating carbon offsets in the Seima Biodiversity Conservation
	Area/ the province of Mondulkiri, Cambodia, Winrock International, Report to WCS.
82
	Source: Katherine Hamilton, Milo Sjardin, Molly Peters-Stanley and Thomas Marcello, 2010, Building Bridges: State of
the Voluntary Carbon Markets 2010, Ecosystem Marketplace & Bloomberg New Energy Finance.
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2) Water regulation services (storage and purification)

The mechanism of watershed protection (storage) of forests is manifested in the
retention of water by the crown, trunk, undergrowth vegetation, forest litter and soil
through which water is relocated to regulate the availability of surface water and runoff.
The forest is often referred to as a ‘sponge’ and ‘green reservoir’ for its immense
osmosis effect and watershed protection capacity. By regulating runoffs, forests can
contribute to a delay in flood peaks and reducing flood volumes; in dry seasons, forests
gradually release absorbed water that maintains river flow and relieves droughts. One
commonly adopted valuation method is the rainfall storage method.
V=Q*Cyt
Q=S*J*R
J=J0*K
R=R0-Rg
Where:
Q - Increase in water preserved in forest (meadow) ecosystems, compared to
bare land (m3);
S - 	Area of the forest (ha);
J - 	Annual average precipitation runoff yield of the study area (mm);
J0 - 	Annual average precipitation of the study area (mm);
K - 	Ratio of precipitation runoff yield to total precipitation of the study area;
R - Benefit coefficient of reduced runoff in forests (meadow) compared to bare land (or
non-forested area)(%);
R0 - 	Precipitation runoff rate under precipitation runoff condition in bare land (%);
Rg - 	Precipitation runoff rate under precipitation runoff condition in forests (%);
Cyt -	Investment cost of reservoir construction per m3;
V - 	Annual economic value of forest ecosystems in watershed protection.
Table 4 shows the average annual precipitation in the corridor areas and J0 values taken
for calculation. The ratio of precipitation runoff yield is 0.6 in relation to total precipitation
of the project area.

Country/Province

Annual precipitation (mm/yr)

J0 value

Cambodia		
Monuldkiri

1,788

1.8

Koh Kong

2,000

2.0

Table 4.

Annual precipitation
and J0 Values in the
Corridor areas

Lao PDR		
Attapeu

2,345

2.3

Champasak

1,908

2.0

Xe Kong

1,541

1.4

Viet Nam		
Quang Nam

2,800

2.3

Quang Tri

2,563

2.3

Thua Thien Hue

2,300

2.3

Source: Koh Kong Water Resource and Meteorological Department, Cambodia; Champasak, Xekong, Attapeu station 2008, Lao PDR;
Quang Tri station, Commune Investment Profiles, Viet Nam.
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The reference of R parameters are listed in Table 5 below; R=0.39, 0.36 and 0.34 have been
selected for subtropical evergreen broadleaf forest; subtropical, tropical evergreen coniferous
forest; and subtropical evergreen deciduous forest and broadleaf forest categories.

Table 5.

R value of the various
forest ecosystems

Type of forest ecosystems

R value

Cold-temperate larch

0.21

Temperate evergreen coniferous forest

0.24

Temperate, subtropical deciduous broadleaf forest

0.28

Temperate deciduous, lobular sparse forest

0.16

Subtropical evergreen deciduous forest and broadleaf forest

0.34

Subtropical evergreen broadleaf forest

0.39

Subtropical, tropical evergreen coniferous forest

0.36

Subtropical bamboo forest

0.22

Tropical forest, monsoon forest

0.55

Source: Zhao Tongqian, 2004, Assessment and Valuation of Forest Ecosystem Services in China’s Natural Resources Journal, 2004,
19(4):480-490

The investment cost of reservoir construction is based on the data from hydropower
projects in the selected provinces83; the cost of reservoir construction is estimated as
US$0.16 (for Cambodia and Lao PDR), US$0.26 (Viet Nam) per cubic meter on average.
Rainwater retained by forests can reach drinking water quality (Yu Xinxiao etc, 2002)84.
One possible method to value the water purification function is as follows:
V=Q*P
Where: V—Value of water purification by forest
Q—Amount of water preserved in the ecosystems
	P—Unit price of water treatment or price of water supply
The prices85 of water supply are taken as US$0.25/cu.m for Cambodia, KIP 1,350
/cu.m (US$0.168) for Lao PDR; VND 4,000/cu.m (US$0.21) for Viet Nam, in regards to
residential and commercial use in major cities of Cambodia, Lao PDR and Viet Nam.
4) Soil erosion prevention

As a protection layer of the ground, forest helps to prevent soil erosion and minimize
sedimentation in reservoirs and rivers, thus extending reservoir life. The ability of forest
in rainwater retention and the reduction of rainfall volume and velocity reaching the
ground serves to regulate runoff quantity and speed and minimize soil loss. One method
of estimating the value of reduction in soil loss is equivalent to the cost of sediment
removal from rivers and reservoirs. The formula for calculating the value of soil erosion
prevention by forests is as follows:

	Study by China National Heavy Machinery Corporation and Norwest Hydro Consulting Engineers in February 		
2008, Cambodia; Xekong 4 and 5 Hydropower development projects, Lao PDR; Hydraulic Engineering Consultants
Corporation, Viet Nam.
84
“The forest ecosystem services and their valuation of Beijing mountain areas”, Yu Xinxiao, Qin Yongsheng, Chen Lihua
and Liu Song, Acta ecologica sinica, 2002, 22(5):783-786.
85
	Data source: Phnom Penh Water Supply Authority (PPWSA) in Phnom Penh, Cambodia; Water price in Dong Ha City
of Quang Tri Province, Viet Nam; and Vientiane Times, Vientiane Water Supply Enterprise, available at:
http://laovoices.com/2010/05/21/joint-venture-turns-on-tap-for-vientiane-water-supply/
83
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Vk=K·G.∑Si*(di-do)

Where:
Vk - Economic value of soil conservation;
K - Cost of 1 ton of sediment removal;
Si - Area of all types of forest (ha)
G - Ratio of amount of sediments entering rivers or reservoirs to total soil lost;
di - Rate of erosion of all types of forest( t/ha);
do - Rate of erosion of non-forest land (t/ha).
The average cost of 1 ton of sediment removal is estimated at US$2.5. The estimated
ratio of sediments entering rivers or reservoirs to total soil loss is 50 percent or G=0.5.
The rate of soil erosion86 in a non-forested area is 319.8tons/ha/yr and soil erosion from
broadleaf forests is estimated at 0.5 ton/ha/yr.
References:

Bach Ma National Park. 2009. Rapid Assessment of Carbon Stock in Bach Ma National
Park, Thua Thien Hue Province. The activity is sub-contracted by the World Agroforestry
Centre (ICRAF), Southeast Asia regional office, under the GTZ-719 grant in support of
the Trees in multi-Use Landscape in Southeast Asia (TULSEA).
de Laubenfels, D. J. 1975. Mapping the Word’s Vegetation: regionalization of formations
and flora. Syracuse, NY: Syracuse University Press.
Kasper K. Hansen and Neth Top, Natural Forest Benefits and Economic Analysis of
Natural Forest Conversion in Cambodia, Working paper 33, CDRI, December 2006
Katherine Hamilton, Milo Sjardin, Molly Peters-Stanley and Thomas Marcello. 2010.
Building Bridges: State of the Voluntary Carbon Markets 2010, Ecosystem Marketplace &
Bloomberg New Energy Finance.
MARD, USAID, WINROCK International. 2008. Values of Forest on Water Conservation
and Erosion Control, Da Nhim Watershed, Lam Dong Province. Dong Nai River
Basin Conservation Landscape Project (under ARBCP - Asia Regional Biodiversity
Conservation Program).
Thampapillai, D. J. 2002. Environmental Economics: Concepts, Methods and Policies,
Oxford University Press, Melbourne.
Timothy Pearson. 2008. Assessing the potential for generating carbon offsets in the
Seima Biodiversity Conservation Area/ the province of Mondulkiri, Cambodia, Winrock
International, Report to WCS.
WREA. 2010. Assessing Progress towards the 2010 Biodiversity Target: The 4th National
Report to the Convention on Biological Diversity, Lao Peoples’ Democratic Republic.
Zhao Tongqian. 2004. Assessment and Valuation of Forest Ecosystem Services in China’s
Natural Resources Journal, 2004, 19(4):480-490

	Data source: The Fifth Forestry Inventory, 1999, Forestry Science Data Center, China.
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Appendix 2. Scope and Methodology of the Impact Assessment
A. Objective of the Impact Assessment

The objective of this impact assessment of livelihood improvement in the BCI pilot sites
in Cambodia, Lao PDR and Viet Nam was: “Evaluation of social and economic impacts
achieved from project inputs on livelihood improvement and poverty reduction over the
period 2006-2009 as compared to baseline information of 2005/2006”. Both tangible
(cash) and intangible (non-cash) benefits were to be assessed in terms of current (actual)
and potential/future (expected) benefit streams from investments made by beneficiaries
and Project under BCI using distributional and poverty impact assessment instruments.
The purpose of this assessment was to provide recommendations for future investment
framework for BCI upscaling based on lessons learned from the Pilot Phase.
B. Conceptual Framework

Impact assessments are widely carried out by many institutions on various poverty
reduction and development projects, and assessment systems and guidelines have been
well developed based on existing studies and experience. IFAD established The Results
and Impact Management System (RIMS)87, which assesses three levels of results from
activities, outputs and outcomes to impacts on living standards. OECD Poverty Impact
Assessment (PIA)88 modules focus on short-term and medium-term results, which
reflect poverty alleviation changes via transmission channels (i.e. prices, employment,
access to good and services, assets, etc.) ADB has also integrated PIA into the
economic analysis89.
The World Bank handbook on Evaluating the Impact of Development Projects on
Poverty systematically reviews evaluation methods and techniques in designing and
implementing impact evaluation, such as experimental design90 (randomization), quasiexperimental design and qualitative methods; the User’s Guide to Poverty and Social
Impact Analysis91 lists and explains key elements which provides a clear guide to
conducting the impact analysis; and A Sourcebook for Poverty Reduction Strategies
introduces the concept of ‘Assets’92 which refer to the ownership or accessibility to
natural resources, facilities and services, that as proxies/indicators can reflect the
poverty reduction and livelihood improvement.
The concept of ‘Assets’ is adopted in the conceptual framework for this assessment as
measurements and is further developed based on the actual interventions carried out
under BCI Project. The impacts/changes on ‘Asset’ categories as overriding labels to be
measured are shown in Figure 1:

	IFAD, Framework for A Results Management System for IFAD-Supported Country Programmes, Rome, 18 December
2003; RIMS First and Second Level Results Handbook, November 2007. Available at: http://www.ifad.org/operations/
rims/
88
	OECD, 2007, Promoting Pro-Poor Growth – Practical Guide to Ex Ante Poverty Impact Assessment.
89
	Economics and Development Resource Center (EDRC), Handbook for Integrating Poverty Impact Assessment in the
economic analysis of Projects, July 2001.
90
Judy L. Baker, Evaluating the Impact of Development Projects on Poverty-A Handbook for Practitioners, World Bank,
2000.
91
	The World Bank Poverty Reduction Group (PRMPR) and Social Development Department (SDV), A User’s Guide to
Poverty and Social Impact Analysis, 2003, World Bank.
92
Louise Cord, Chapter 15 Rural Poverty, A sourcebook for poverty reduction strategies: Volume 2: Macroeconomic and
sectoral approaches. World Bank, 2002.
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Figure 1.

Asset Categories

Social and Human
Assets (e.g.
capacity,
skills, gender)

Natural Assets
(e.g. land access,
tenure)

Physical Assets
(e.g. amall scale
infrastructure)

Financial &
Business
Assets (e.g. VRF,
employment)

The main measurement categories as laid down in Figure 1 above, such as Social and
Human Assets, Natural Assets, Physical Assets and Financial and Business Assets may
include detailed indicators for impact assessment, comparing the baseline scenario/data
of 2005/2006 with what the Project has achieved or contributed in 2009, in terms of:
a)
		
		
		
b)
			
c)
			
			
			
d)
			
			
			

Social and Human Assets – awareness raised, ownership of process and 		
conservation objectives, capacity built, skills transferred, gender balance and
empowerment promoted, level of social participation in conservation activities
and other BCI related interventions;
Natural Assets – improved access to land, tenure security, forest (NTPF), 		
agricultural crops, livestock, etc.;
Physical Assets – housing condition and facilities, access to improved 		
rural infrastructure facilities such as water wells, health care facilities,
school toilets, community halls, village libraries, improved all weather access
to markets and centers etc.;
Financial and Business Assets – access to financial credit and resources 		
at local level, affordability, access to market information, financial 			
empowerment, micro-investments, generation of employment and business 		
prospects in the informal sector etc.

The assessment will provide information about how the Project has performed in
achieving a ‘positive’ change or ‘no change’ in the asset value of households in the BCI
pilot sites.
The assessment records whether the ‘positive change’ in asset values is attributable to
the BCI Project or has been due to contributory factors from other on-going projects.
Optimally, the ‘difference in difference method’93,was designed to be applied in the
assessment by comparing the results of BCI targeted villages and Non-BCI villages with
pre-post data (see Figure 2). Non-participating villages were matched with participating
villages as control groups based on their demographic characteristics, socio-economic
status and livelihood activities, etc.

93
	Elizabethann O’Sullivan, Gary R. Rassel, Maureen Berner. 2002. Research Methods for Public Administrators. 4th
	Edition, Longman.
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Figure 2.

Impact analysis
framework

T1
E:

O

C:

O

T2
X=BCI
Interventions

O
O

E2-E1
C2-C1

The impacts of X= [E2E1]-[C2-C1]

C. Methods and Design of Impact Assessment

This assessment took as its starting point the Project Profile94 with objectives and
activities planned for implementation in 2005/06 (see BCI Strategic Framework 2005
– 2014) together with the deliverables identified in the Letter of Agreement between ADB
and WWF, which is a non-state implementation partner of the BCI pilot site activities. For
comparison of pre- and post project situation, the assessment took into consideration
baseline data on population and poverty documented from secondary sources prior to
the project start (2006/07) as well as results of socio-economic assessments conducted
in year one of Project implementation (e.g. ADB RETA 6289 BCI Socio - Economic Study
Xe Pian - Dong Hua Sao Biodiversity Corridor, Lao PDR).
Table 1.

Sample indicators
and data collection
methods

Measurements

Variables / Indicators

Data collection methods

Social and Human Assets

Awareness of conservation

HQS/ FGD

Skills and capacity building

HQS/ FGD

Women’s empowerment

HQS/ FGD

Road improvement

HQS/ FGD/In-depth Interview

Access to clean water

HQS/ FGD /In-depth Interview/SDC

Access to school facilities

HQS/ FGD/SDC

Access to health care facilities

HQS/ FGD/In-depth Interview/SDC

Access to land (tenure)

HQS/ FGD /In-depth Interview

Availability of forest products

SDC/ HQS/ FGD

Availability of cash crops

SDC/ HQS/ FGD

Availability of livestock

SDC/ HQS/ FGD

Affordability of livelihood (cash)
Affordability of rura
investment (micro-credits)

HQS /In-depth Interview/FGD
HQS /In-depth Interview/FGD

Physical Assets

Natural Assets

Financial Assets

Notes: HQS=household questionnaire survey, SDC=secondary data collection, FGD=focus group discussion.

	See Annex 3-2 in: GMS Biodiversity Conservation Corridors Initiative Strategic Framework and Technical Assessment
2005 - 2014. Asian Development Bank, May 2005.
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A list of key indicators and data collection methods (see Table 1) were identified based
on the conceptual framework above. Moreover, the basic background information of
the villages and households, along with other ongoing poverty reduction projects/policy
were be obtained from secondary data sources.
In this assessment, both quantitative and qualitative data from before and after the
interventions of the selected villages were collected using various methods. Methods
for data collection have been listed in the variables table above. Most secondary data
can be obtained from existing socio-economic reports conducted by WWF, IUCN and
MFU, as well as national and local statistics. The survey was conducted within BCI
participating villages and other identified similar non-participating villages. In-depth
interviews and focus group discussions targeted BCI beneficiaries in the local villages,
implementers and government officials.
The household survey questionnaire was designed according to the indicators identified
in reference to the Rapid Impact Assessment of Rural Development in Bhutan95.
The questionnaire is structured with assessment of the status of general livelihood
and assets, followed with the inputs and participation of BCI project, and perceived
impacts/improvements which consists of five sections, including: i) general information
on household socio-economic and poverty status, participation and perception of BCI
project; ii) social (and human) assets on status of skills in livelihood activities, women’s
roles, decision making, leadership in the village, awareness of forest protection etc.
participation in BCI training and perceived benefits; iii) natural asset on land utilization
and expansion, land tenure and certificates, utilization of forest products, livestock
raising, energy consumption and inputs/improvements of the BCI project; iv) physical
assets on infrastructure, access to roads, education and health care facilities, housing
conditions and facilities, and inputs/improvement of the BCI project; v) financial assets
on cash income and investment in income generation activities, utilization of the VDF
and direct cash payment for BCI activities.
The sampling scope and size considered the representativeness and statistical validity
of the data. Household is the sampling unit. A quasi-stratified sampling method was
applied in the questionnaire survey. Interviewed households were randomly selected with
a composition of four wealth stratifications (well-off, middle class, poor and very poor).
Sample size was determined by using the formula: ￼
n=

N
1+Ne2

Where:
n = sample size,
N = total number of households in the BCI area,
e = desired margin of error 5%.
For qualitative data, structured interviews were conducted with institutional
stakeholders, such as local government agencies at district and provincial levels
(provincial and district offices, commune and cluster heads where relevant). In addition,
focus group discussions were conducted in select villages/communes with a group
of 15-20 villagers participating, which included village leaders and management
committee members.

95

Planning Commission, Royal Government of Bhutan, Rapid Impact Assessment of Rural Development, November
2007.
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In addition, statistical data (e.g. education and health data) from the local government
officials at district and provincial level was collected. All the village leaders in the targeted
villages were interviewed to update the Village Profiles and to document inputs and
outputs of livelihood activities and benefits received from various development projects.
However, due to the limited baseline data available, not all the indicators could be
compared with pre-project data. The assessment mainly focused on project inputs/
outputs and outcomes; it is still too early to assess the long-term impacts on poverty
reduction and biodiversity conservation after such short-term implementation. Thus,
considering the project’s direct inputs and activities, not all socio-economic aspects (i.e.
life expectancy, literacy, nutrition etc.) were included in this assessment. Those impacts
could eventually be realized through development, which should be taken into account
in the assessment.
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CAMBODIA
Cardamom Mountains
and Eastern Plains
Biodiversity Conservation
Corridors BCI Pilot site
Report July 2011

Abbreviations
ADB

Asian Development Bank

BCI

Biodiversity Conservation Corridors Initiative

CBET

Community Based Eco-Tourism

CF

community forest

CPA

community protected area

CPF

community protection forest

CRDT

Cambodia Rural Development Team

ExCom

Executive Committee

FA

Forest Administration

FFI

Fauna and Flora International

MAFF

Ministry of Agriculture, Forest and Fisheries

MIST

Management Information System (spatial)

MoE

Ministry of Environment

MOMS

Management Oriented Monitoring System

MPF

Mondulkiri Protected Forest

NGO

non-governmental organization

NRM

natural resource management

NTFP

non-timber forest product

PPWS

Phnom Prich Wildlife Sanctuary

PRDC

Provincial Rural Development Committee

PSDD

Project to Support Democratic Development through Decentralization
and Deconcentration

SBCA

Seima Biodiversity Conservation Area

UNDP

United Nations Development Program

WCS

Wildlife Conservation Society

WWF

Worldwide Fund for Nature

Cover Photo: Stephen Griffiths

A. Biodiversity conservation corridor
features

The Biodiversity Conservation Corridors
in Cambodia, funded under an investment
grant from the BCC Project, connects
seven protected areas (i.e. protected
forest, Wildlife Sanctuaries and
National Parks) and is spread over 22
communes in two provinces (Koh Kong

and Mondulkiri). In total, it covers an
aggregate forest area of 1,560,236.88
ha, which includes protected areas but
excludes bamboo forests and plantations.
During Phase I of the BCI some of the
Pilot site interventions also occurred
in Pursat and Kompong Speu
provinces, which are located in the
Cardamom Mountains.

Figure 1.

Biodiversity
Conservation Corridors,
Cardamom Mountains,
Koh Kong

Key to Features
Ramsar Site

Major Road

Wildlife Crossing

National Boundary

National Park

Protected Forest

Provincial Boundary

Wildlofe Sanctuary

Multiple Use Area

Protected Area

ADB R-PPTA 7459

Boundaries are not necessarily authoritative
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Key to Features
Protected Areas

Protected Area (in Viet Nam)

Core Zone
Buffer
Corridor
Sustainable Forest

ADB R-PPTA 7459

Boundaries are not necessarily authoritative

Unzoned		
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Table 1. (right)

Forest cover and
type in the Biodiversity
Conservation
Corridors (ha)

Figure 2. (left)

Biodiversity Conservation
Corridors, Eastern Plains,
Mondulkiri

Forest cover/ Type	Total Area

Koh Kong

Mondulkiri

Evergreen forest

886,251.47

633,766.47

252,485.00

22,035.88

22,035.88

-

Deciduous forest

651,949.52

13,799.52

638,150.00

Others

134,311.12

52,886.12

81,425.00

Total Area

1,694,548.00

722,488.00

972,060.00

Forest Area

1,560,236.88

669,601.88

890,635.00

Semi-evergreen forest

In Mondulkiri, evergreen forest (252,485
ha) makes up less than 30 percent of the
total forest area and deciduous forest
(638,150 ha) accounts for over 70 percent
of the forest area, while in Koh Kong
evergreen forest accounts for over 90
percent with deciduous forest making up
only 2 percent.
B. Values of ecosystem services in
Biodiversity Conservation Corridors

The total value of ecosystem services
assessed in the biodiversity corridor areas
amounts to US$5.9 billion per annum,
which translates into just over US$3,800
per ha per annum. Carbon storage

Table 2. (right)

Summary values of
ecosystem services in
Biodiversity Corridors,
Cambodia (in ‘000 US$)

function provides the highest values,
followed by water regulation services. The
value of non-timber forest product (NTFP)
comes out low (US$4.2 million per year)
due to an insufficiency of available data
for marketed products. The livelihoods of
local communities also depend on forest
ecosystem goods and services, making
the valuation, in this case, a conservative
estimate. The actual importance of NTFPs
must be rated higher than their nominal
value. Values of soil erosion control may
also be under-estimated as damage
costs from landslides due to soil erosion
have not been taken into account in
this valuation.

Ecosystem Services
Koh Kong
Mondulkiri 	Total Value
			
(in US$’000)
NTFP

Unit Value
(US$/ha)

1,907

2,293

4,200

3

1,340,278

1,379,832

2,720,110

1,743

Watershed protection
(Storage)

438,441

578,402

1,016,843

652

Water quality regulation

685,064

903,753

1,588,817

1,018

Soil erosion control

267,255

355,475

622,730

399

2,732,945

3,219,755

5,952,700

3,815

Carbon storage

Total Value
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Figure 3. (left)

The rich biodiversity
of the Cardamom and
Elephant Mountains BCI
Pilot site includes
a number of endangered
and threatened species
(Photo: Stephen Griffiths)

C. Biodiversity profile

The Cardamom and Elephant Mountains
BCI pilot site is rich in forest resources,
while numerous populations of regionally
threatened mammals and birds have been
reported from specific areas within the
BCI pilot site (Conservation International),
including at least 166 bird species (Eames
et al. 2002). The mountain range is
home to 14 endangered and threatened
mammal species, including the Asian
elephant, Indochinese tiger, Malayan sun
bear and Pileated gibbon, Irrawaddy and
Humpback dolphins (IUCN 2008). Dense
natural forest persists on the western
slopes, which annually receive 3,800 to
5,000 mm of rainfall, but only 1,000 to
1,500 mm fall on the wooded eastern
slopes, which is the area towards the
rain shadow, facing the interior
Cambodian plains.
1. Baseline state, pressure, and response
2007

The state of the BCI pilot site was
found to be ‘favorable’, although two
of the environmentally sensitive sites
overlapping the pilot site are assessed as
‘near favorable’. Wetlands are of concern
in the site, as they are crucial for the
Siamese crocodile (Figure 4) and Batagur
(Batagur baska). Remote sensing data
suggests that natural forest covers 93
percent of the pilot site but that there is
a lot of edge habitat (only 58 percent of
the forest is >2 km from the forest edge).
To date, limited species monitoring has
been carried out, but Wildlife Alliance
data suggests that around 100 Siamese
crocodiles and 50 Batagur remain
at the site. Further, Fauna and Flora
International (FFI) data suggests that the
site holds a population of around 200
Asiatic elephants (Elephas maximus).

include hunting and trapping, agricultural
expansion and intensification (mostly
by small-holders) and commercial,
residential, and tourism development.
Other major, more localized, threats to the
pilot site include mining, illegal logging
and dam developments.
Conservation actions (or response) are
assessed as ‘medium’ across the BCI
pilot site as a whole, in Phnom Aural
Wildlife Sanctuary it is ‘low’ due to the
recent cessation of external funding
to support the wildlife sanctuary’s
conservation management activities.
Elsewhere in the pilot site, and previously
in Phnom Aural, considerable NGO
support to the Forest Administration
(FA) and Ministry of Environment (MoE)
staff has focused on enforcement to
reduce illegal logging, hunting, trapping,
the trading of wildlife and agricultural
encroachment of forested areas. This
focus has been complemented by
community-based work to provide former
loggers and hunters with alternative
livelihoods. In many parts of the pilot
site official protected areas or protected
forests have been established and
substantive conservation measures are
being implemented, however these are
not comprehensive and are limited by
resources and capacity. The MoE and FA
have insufficient amounts of funding to
support ranger salaries and patrolling in
the protected areas and forests. Some
villages (10-50 percent) within the site
and surrounding area have established
natural resource committees (or the
equivalent), which have developed and
begun implementing natural resource
management plans.

The level of threats (or pressure) on the
BCI pilot site appears to be ‘medium’,
although it is frequently locally ‘high’,
including in protected areas within the
pilot site. Roads are viewed as one of the
highest threats within the site, probably
because they increase accessibility, and
thus facilitate other threats. Other threats
that are widespread across the site
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2. State, pressure, and response 2008
– Cardamom Mountains

The state of the Cardamom and Elephant
Mountains pilot site is assessed
as ‘favourable’ even with Kirirom
National Park being ‘unfavourable’.
The general pressure level on the pilot
site is ‘medium’, but ‘high’ in Kirirom

1
2

National Park – the latter is a result of
agricultural expansion and logging1.
Similarly, response across the pilot site
has been evaluated as ‘medium’, except
in the Central Cardamoms, where it is
considered to be at a ‘high’ level, due to
a comprehensive management plan being
approved in mid 20082.

Figure 4.

The Cardamom
Mountains holds crucial
population of threatened
Siamese Crocodile –
Crocodylus siamensis
(Photo: Stephen Griffiths)

Cheng Khim in litt. to Vanna Noun 2008.2 Peov Somanak in litt. to Vanna Noun 2008.
Peov Somanak in litt. to Vanna Noun 2008.
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Figure 5.

Forest areas are being
converted to agricultural
subsistence and cash
crops alongside highway
48, Koh Kong, Cambodia
(Photo: Jeremy Carew-Reid)

Figure 6.

Support to the
government in patrolling
efforts in the Cardamom
Mountains is helping
to address the threat
from hunting. This turtle
was confiscated from
illegal traffickers
(Photo: Stephen Griffiths)

3. Trends from 2007 to 2008 –
Cardamom Mountains

State, pressure and response for the
Cardamom and Elephant Mountains pilot
site did not change from 2007 to 2008
(‘BCI Pilot site’ in Figures 7 to 9). Threat
levels in the Cardamom and Elephant
Mountains pilot site did not change

Biodiversity Conservation Corridors Initiative (BCI) Report 2006 - 2011

from 2007 to 2008. During this period
the threat levels for Phnom Samkos,
Sre Ambel and Phnom Bokor Wildlife
Sanctuaries moderately decreased and in
the Central Cardamoms it decreased to
‘low’. However, in nearby Kirirom National
Park the threat level rose to ‘high’ (Figure
8). This requires further monitoring
and assessment.
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Figure 7.

State in the Cardamom
and Elephant Mountains
Pilot site in 2007
and 2008
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Response in the
Cardamom and Elephant
Mountains Pilot site in
2007 and 2008
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Figure 9.
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* No data available.

There are no significant changes
in response within the Cardamom
Mountains pilot site and its component
parts, except for the Central Cardamoms,
where a management plan was
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established in mid 2008 (Figure 9).
The presence of the management plan
increased the response scores from
‘medium’ to ‘high’.
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Figure 10.

Monitoring of the site’s
biodiversity has only
started in recent years
(Photos: Stephen Griffiths)

Eastern Plains. Most of the biodiversity
assessments in the Mondulkiri BCI pilot
site have taken place quite recently due
to the country’s history. Efforts to monitor
biodiversity are comparatively new – from
1998 onwards. Some data is available
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for mammals and bird populations in
the region. All key species’ populations
have been described as declining since
the start of the millennium, including
key species, such as the tiger, Asian
elephants and leopards.
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4. Baseline state, pressure, and response
2007 – Eastern Plains

The 2007 condition (or state) of the
Eastern Plains BCI pilot site was found to
be ‘near favorable’, although a number of
the overlapping environmentally sensitive
areas were assessed as ‘favorable’.
Remote sensing data suggests natural
forest covers 90 percent of the pilot
site. Localized species monitoring is
ongoing, notably at Seima protection
forest (previously known as the Seima
Biodiversity Conservation Area - SBCA).
This has revealed relatively good
populations of large mammal and bird
species in the Seima protection forest
that have been depleted as a result
of hunting elsewhere in their ranges,
including the nearby Snoul Wildlife
Sanctuary (Edward Pollard, Wildlife
Conservation Society (WCS); Ou Chouly,
2007). WCS worked with the Government
of Cambodia to transform a former
logging concession into a protected area.
The level of threats (or pressure) on
the BCI pilot site in 2007 appeared to
be ‘medium’. Threats vary across the
pilot site, with habitat loss through
the widespread expansion of shifting
agriculture. In various parts of the site
hunting, trapping, mining and dams are
viewed as ‘high’ or ‘very high’ threats,
but these appear to be more localized
than agriculture at the present time. Other
significant threats occurring locally within
the pilot site are logging, expansion of
towns and road development. Pollution is
currently a ‘low’ threat to the biodiversity
of this site, although concerns about
pollution stem, in part, from mining
activities, which are expanding rapidly.
Although many threats currently appear
localized, this may be an effect of the bias
towards availability of monitoring data
from areas where conservation action
is ongoing. For example, the Snoul/Keo
Seima/O Reang area contains not only
part of the Seima protection forest –
where there has been recent conservation
action and threats there are relatively
low – but also Snoul Wildlife Sanctuary,
where it appears that limited conservation
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action is taking place and threats remain
high. Anecdotal data suggest that in
areas of this pilot site with limited current
conservation action (for which data is
not included here), logging, hunting and
trapping are more ubiquitous threats
than agriculture.
Conservation actions (or response) are
assessed as ‘low’ across the BCI pilot
site as a whole, but considerably more
conservation action is taking place within
some environmentally sensitive areas
inside the pilot site – these are assessed
as ‘medium’ or ‘high’. Much of the pilot
site includes official protected areas. In
the majority of these areas there are no
management plans, but the planning
process is underway. Substantive
conservation measures, including law
enforcement and a level of communitybased natural resource management are
being implemented. However, these are
not comprehensive and are limited by
resources and capacity.
5. State, pressure, and response 2008
– Eastern Plains, Mondulkiri

Plans to construct hydroelectric dams
pose a considerable threat to biodiversity
and the pilot site. If the current plans are
implemented, large parts of the current
pilot site will be flooded, along with up
to one third of Lomphat and Mondulkiri/
Kratie Lowlands.
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Figure 11.

Extensive areas of dry
deciduous forest remain
in the Cardamoms,
Cambodia
(Photo: Stephen Griffiths)

Figure 12.

Mangroves in Koh Kong
(Photo: Hasan Moinuddin)

The condition of the Mondulkiri pilot
site was assessed as ‘medium’ in
2008. The overall threat appears to
be ‘medium’, although the threats in
the Mondulkiri/Kratie Lowlands3 and
neighboring Lomphat were assessed as
‘high’ owing to over-hunting and logging4.
Conservation actions in the overall

3

4

Mondulkiri pilot site were assessed as
‘medium’, although the conservation
of the Mondulkiri/Kratie Lowlands is
‘low’ as no management plan exists.
Substantial conservation measures
are being implemented, but these are
not comprehensive and are limited by
resources and a lack of capacity.

‘Phnom Prich WS and Its Corridors’ and ‘Mondulkiri/Kratie Lowlands’ are one and the same Key Biodiversity Area
(Mondulkiri-Kratie Lowlands), but data has been reported from different sources in the northern and southern part.
Seng Leang and Edward Pollard in litt. to Vanna Noun 2008
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6. Trends from 2007 to 2008 – Eastern
Plains, Mondulkiri

The 2008 state of the Mondulkiri pilot site
did not change from 2007. Conditions of
Phnom Prich Wildlife Sanctuary and its
corridors reached ‘favorable’ levels, after
no data was available for the site in 2007.
The state of Snoul/Keo Seima/O Reang
worsened from 2007 to 2008 (Figure 15).
However, the state score decreased in
Snoul/Keo Seima/O Reang due to there
being less available information in 2008
on the habitat.
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The ‘medium’ threat level in the
Mondulkiri pilot site did not change from
2007 to 2008. In detail, one site within
the pilot site worsened from ‘medium’ to
‘high’ (Mondulkiri/Kratie Lowlands); other
sites within the pilot site decreased from
‘high’ to ‘medium’ (Snoul/Keo Seim/O
Reang and Upper Srepok; Figure 16).
The response scores for the overall pilot
site and Snoul/Keo Seima/O Reang
increased from ‘low’ to ‘medium’ (Figure
17). The overall pilot site change is
explained by addition of the Phnom Prich
Wildlife Sanctuary and its corridors, the
change for Snoul/Keo Seima/O Reang is
generated by observed change.
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Figure 13.

Large-scale land use
planning is taking
place under the BCI
project, and intends
to ensure continued
landscape connectivity
for biodiversity
despite infrastructure
development
(Photo: Jiao Xi)
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Figure 14.
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Figure 15.
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Figure 16.
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D. Socio-economic Profile

In Cambodia, BCI Phase I activities were
spread out over 13 villages in seven
communes of Mondulkiri Province (Eastern
Plains landscape), while 20 villages in
eight communes of Koh Kong Province
were covered, with another 10 villages
in Kompong Speu and Pursat Provinces
(Cardamom Mountains landscape).
The average population density in the
Koh Kong area is estimated at seven
per km2. Similarly the population density
in Mondulkiri is estimated at four
people per km2. In both the provinces
the population density is very low in
comparison to the country’s national
average population density of 50 people
per km2. The population of the Cardamom
Mountains is ethnically diverse, with the
majority identifying themselves as Khmer.
Other ethnic groups include the Cham
Muslims, Suoi and Por, each with distinct
languages, histories, value systems and
management of natural resources. The
Mondulkiri Province is also noted for its
diverse ethnic population consisting of
minority groups such the Phnong, Stieng,
Krao, Cham Thmoun/Khmoun, Tumpuon
and Jaray Kreung. Other ethnic groups
include Khmer, Lao and the Kinh
from Viet Nam.

Photo: Stephen Griffiths

In some of the less accessible villages
serviced by the BCI Project, such
as those in the Phnom Aural Wildlife
Sanctuary, a survey showed that some
of these communities have been able
to retain their indigenous forest culture
and way of life. Variations in cultural
and livelihood practices also reflect the
demographic distribution and diversity,
as well as trends in historical settlement
patterns and degree of accessibility to
the BCI villages.
The majority of the BCI site population (51
percent) is female and it is not uncommon
to find female-headed households as
primary providers among the targeted
beneficiaries. In the BCI target districts
of Keo Seima, Koh Nhek, O Rona and
Pichreada, access to primary education is
balanced for girls and boys, but women
have a consistently lower level of literacy
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compared to men. Project data shows
that about 2 percent of the households
across the districts are female-headed.
The BCI Project strived to take into
account the cultural and demographic
diversities and the indigenous practices
of the people in the area. It was
implemented with a view to improve
livelihoods through intensive agricultural
inputs, appropriate technology support
and efficient community-based
conservation and natural resource
management (NRM).
E. Main project interventions under BCI
Phase I
1. Poverty Reduction

NRM Committee establishment: In
Mondulkiri, there are a total of 12 BCI
Project-supported, or co-financed NRM
sub-committees in seven communes,
which are active and functioning in
resource allocation decisions at the
commune level. These are recognized by
the local authorities. All committees have
their by-laws and regulations formulated
and ratified by the members, and are
thereby accountable to their village
constituency (some are still going through
this process). In addition, community
protected areas (CPA) committees in
Srae Khtum and Kheang were formally
recognized by the MoE on 12 March
2009. Conservation agreements between
the two CPAs and MoE covering almost
4,734 ha were signed on the same date.
Three additional requests for community
forest (CF)/community protection forest
(CPF) covering almost 14,865 ha – are
being processed for approval by the
Forestry Cantonment.
Wild honey collection: After an
encouraging result from the test market
phase of around 400 liters, the Mondulkiri
Wild Honey brand of the Bunong honey
group was officially launched and
endorsed by the provincial Governor in
April 2009. Based on the test market
phase, the production and quality
management have been improved.
A new label was designed specifically for
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local markets in Cambodia. The honey
group now directly benefits 46 families
(260 people). The honey groups in these
communes earned a gross income of
US$5,000 in 2008 and US$14,000 in
2009 until the end of BCI Phase I. A
honey festival event was organized in
Sen Monorom, with co-funding from
other development partners to launch
the honey product line; there were also
supporting launch events in Phnom Penh
and Siem Reap in the first half of 2009.
Agricultural products support:
Agricultural support was provided for
rice farming, home gardening/vegetable
production, poultry, frog and fish rearing
for local markets, and a savings and
loans scheme was implemented with
support from a local NGO partner,
Cambodia Rural Development Team
(CRDT). In the O Rona and Andoung
Kraloeng villages, more than 320 families
stand to be directly benefited (600+
and 500+ people respectively). In the
Cardamom Mountains paddy restoration,
System of Rice Intensification (SRI),
ecological chicken raising and soil fertility
management (compost) have been
supported in local communities.
Other alternative livelihood activities:
Around Mondulkiri protection forest, two
forest-harvested resin marketing groups
have been established that now directly
benefit 41 families, while home gardening
(including mushroom cultivation) is
directly benefiting 10 families (54 people).
The introduction of a simple, but
improved, rice production technology
benefits 22 households (112 farmers).
The two associations have the full
support of the provincial and national
Department of Agriculture and
Department of Commerce.
Eco-tourism: In the southern
Cardamoms, Community Based EcoTourism (CBET) has been established
in the Chi Phat and Trapeang Rung
Communes to provide alternative income
generating opportunities. In Pu Chrey
Commune, in Mondulkiri, an eco-tourism
feasibility study was completed and a
draft business model was developed in
2007, leading to the establishment of a
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community committee. The construction
of the home-stay has been completed
and was officially inaugurated in
October 2009. The community members
have been trained in tour guiding and
hospitality management. In Sre Levi
and O Rona villages, an eco-tourism
project caters to niche tourism (bird
watching) supported through another
local NGO, the Sam Veasna Centre for
Nature Conservation. The approach
builds on an internationally recognized
and award winning model developed by
WCS and partners in the Northern Plains
of Cambodia. Following a successful
trial in early 2009, five groups totaling
23 international visitors, came and each
spent two to three days at the site. They
expressed satisfaction at observing
many rare bird and mammal species,
including the Orange-necked Partridge,
which occurs at only one other accessible
site in the world (in Viet Nam). US$270
was paid in direct fees to the newly
trained village guides and US$660 was
collected in levies for the community
conservation fund (to be spent on
development projects chosen by the
village committees).
Small-scale infrastructure support:
Most infrastructure investments were
linked to the livelihood projects to
maximize impact. In the Seima protection
forest area the BCI project supported
the construction of a meeting hall in
Andoung Kraloeng, which is used by
the Indigenous Community Commission
and other community organizations.
Furthermore the project constructed
ground water wells in O Rona, serving the
vegetable producers supported through
the agricultural project. Basic tourism
facilities were developed around the
villages of Sre Levi and O Rona as part
of the tourism project, including jungle
trails and bird watching sites (special
bird species). Another four infrastructure
projects have been completed in: i) Dei
Eiy – home-stay; ii) Pu Chrey – community
information center; iii) Krangties
– community information center; and iv)
Krangties – spring cover (clean water
benefiting 132 families).
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Figure 17.

Project interventions
under BCI Phase 1
included agricultural
support for home
gardening/vegetable
production, as well as
Community-based
eco-Tourism (CBET)
(Photos: Jiao Xi and
Stephen Griffiths)
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2. Land use planning and management

The proposed Eastern Plains
Biodiversity Corridor Strategy was
completed in August 2009. The Strategy
is based on the conceptual framework
in ADB’s 2005 ‘Strategic Framework
and Technical Assessment 2005-2014’.
Legal analysis has led to a matrix of land
use designations under the mandates of
the FA, MoE and national law; each was
compared to the four zoning elements
suggested by ADB’s 2005 framework.
The strategy includes a corridor map and
implementation framework. Consultations
on the proposed biodiversity corridor
zoning in Mondulkiri have yet to be
formally held with the technical line
agencies (MoE and FA) and provincial
stakeholders, so that it can receive
formal endorsement.
In Koh Kong, as a critical part of
harmonizing land management within
the Cardamom Biodiversity Corridor,
Wildlife Alliance began to provide
technical assistance to the Provincial
Governor’s office in developing the
Cardamom Biodiversity Corridor Zoning
and Regulations. The zoning and
regulations draft was signed and released
by the Governor’s Office in May 2009.
Furthermore, MAFF/FA has approved the
Management Plan of Central Cardamom
Protected Forest for Watershed
Protection and Biodiversity Conservation
2010-2014, which is connected to the
Southern Cardamoms protected forest by
means of the biodiversity corridor.
Enhancing stewardship and resource
use rights: NRM committees that were
organized in each village/commune are
also serving as advocacy groups for the
villagers in support of their stewardship
and resource use rights. The core activity
of these groups is to negotiate land use
zones, improve land tenure, access
to other natural resources and then to
enforce the zones and access regulations
(e.g. by organizing protection against
external threats). However, while they
were successful in addressing issues
important to local community members,
the NRM committees have yet to gain
success in dealing with the large rubber
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companies that have strayed partly into
the Mondulkiri protection forest with their
land clearing. 28 CPAs covering a total
of 18,964 ha have been delineated in the
two Wildlife Sanctuaries (Phnom Samkos
and Phnom Aural) in the Cardamom
Mountains. 15 CPAs in the Cardamom
Mountains have been officially endorsed
by the Provincial Governor and Senior
Minister of Environment.

Figure 18. (right)

Land use planning and
forest demarcation
(Photos: Jiao Xi)

In Mondulkiri, a provincial Biodiversity
Review was completed and 150 copies
were distributed in Khmer language to all
11 provincial government departments,
the provincial Governor and all five
Deputy Governors’ offices, the five
District Governors’ offices (multiple
copies), and all four units of ExCom/
PRDC, PSDD/UNDP and NGOs. The
review identifies high biodiversity value
areas in the BCI pilot site, based on
past and recent scientific field research.
The maps clearly identify developmentsensitive and fragile areas linked to
environmental services and livelihood
mostly inside protected areas. Having
been sent to all key decision-makers
and society leaders, it is expected that
economic developments now stand a
better chance of being harmonized with
biodiversity conservation and sound
natural resource management.
3. Ecosystem restoration

Restoration and Nursery: a pilot
reforestation tree nursery on the outskirts
of Chi Phat commune was established
with local community members
collecting seeds of 55 native species
within the region, creating a stockpile of
approximately 677,295 seeds. Currently,
65,000 seedlings of 18 different native
species have been germinated at the
nursery and 37,500 trees have already
been planted at reforestation area zone
D2 (northeast of Chi Phat village) and
7,340 seedlings have been planted along
road 48. In total, Wildlife Alliance and
the community of Chi Phat plan to plant
2,000,000 trees over a five year period.

Biodiversity Conservation Corridors Initiative (BCI) Report 2006 - 2011

Greater Mekong Subregion Core Environment Program

Biodiversity Conservation Corridors Initiative (BCI) Report 2006 - 2011

Greater Mekong Subregion Core Environment Program

113

Patrolling and Biodiversity
Conservation: In Mondulkiri, most
committees undertake patrols and
monitoring of natural resource threats,
meet formally on a monthly basis and
provide monthly reports on their activities.
A ‘mobile patrol team’ has been set up
between FA, MoE and with WWF-funded
community rangers to respond rapidly
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to incidents in the corridors between
MPF and PPWS. In 2008, patrols in
MPF/PPWS doubled to 930, with 1,503
patrol days. In the Cardamoms, results
of both MIST and MOMS data show a
persistent decrease in illegal activities in
the landscape. A corresponding increase
in wildlife sightings has also been seen in
the three core areas.
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Figure 19.

Community rangers
can respond rapidly to
incidents in the corridor
(Photo: Stephen Griffiths)
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F. Achievements under BCI Phase I

The substantive interventions and
achievements under Phase I were as
follows:

Table 3.

Indicators

BCI Phase 1
Achievements in
Cardamom Mountains
and Eastern Plains,
Cambodia

Cardamom
Mountains

Eastern Plains
(Mondulkiri)

Total number of village/commune level
committees established.

23

12

Total number of Conservation Agreements (e.g. CBNRM)

5+

8

62,750

42,249

1

4

Total amount disbursed to village/commune (US$)
Total number of saving groups with savings & loans scheme
Total number of small infrastructures (e.g. wells, community hall)
Total number of direct participants/beneficiaries (households)
Biodiversity corridor planning/design (ha)
Participatory Land use Planning (no. of villages/communities)
No. of CPAs and CPFs approved
Conservation Stewardship Project (CSP) (ha)
Total area under protection/ sustainable
management regime (ha)

9
6,575

936,522

108,599

5

7

21

5

31,009
1,000,000

Total area reforested/enriched (ha)

997,345

1,320

Number of capacity building events
Number of participants in capacity building events

G. Impacts of BCI Phase I (as perceived
by beneficiaries and stakeholders)

Social and human assets. BCI
beneficiaries found capacity building
activities useful and their skills and
awareness have been improved. 84
percent state that their awareness
of forest protection has significantly
improved, while 68 percent have
improved their skills in forest protection
and management, i.e. patrolling, snare
removal etc. Nearly 40 percent state
that their skills for income generation
activities have improved, 43 percent
on awareness for securing land tenure,
and only 19 percent for awareness/skills
on business development and financial
management skills. The participation of
beneficiaries has been significant in the
project activities, particularly women’s
participation and decision-making has
been enhanced. During the focus group
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648

discussions, BCI beneficiaries requested
enhanced technical assistance on
livelihood activities such as livestock
rearing, disease prevention techniques,
fish pond maintenance, harvesting skills
and market information and linkages.
Natural assets. The majority of
respondents (90 percent) own land for
cultivation, with an average of 1.4 ha per
household, however only 5 percent of
them have individual land certificates,
while 35 percent of respondents state that
their village/community owns collective
land titles/certificates. Respondents
also have very high awareness (over 85
percent) of the need to secure land tenure
but less willingness (36 percent) to pay
fees and taxes for land certificates. Nearly
60 percent of respondents state that
BCI has helped in securing land access
and tenure, especially on community
collective forest land to protect

Greater Mekong Subregion Core Environment Program

115

community natural forest and wildlife.
Around 60 percent of BCI beneficiaries
have participated in forest restoration
and conservation activities and some
received direct cash benefits. NTFPs
have been widely collected (55 percent
of respondents) in the corridor area and
play an essential role in local livelihoods.
BCI Phase I supported processing and
marketing of various NTFP products such
as honey, rattan and resin.
Physical assets. In total, 22 small-scale
infrastructure projects were undertaken
at the request of communities, including:
i) water wells, ii) community meeting
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hall, iii) eco-tourism facilities (i.e. homestay), and iv) community information
center. Over 70 percent of respondents
indicated their commune/village
has received infrastructure support
through the BCI project and other rural
development projects in recent years.
When comparing BCI beneficiaries and
non-BCI households on physical assets
and benefits of infrastructure support,
BCI households seem to be better off in
housing, access to roads, markets and
services, and improvement in education,
healthcare conditions and facilities.
BCI beneficiaries also requested further
support to build up physical assets,
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Figure 20.

A community house
in Mondulkiri
(Photo: Jiao Xi)
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especially clean water/wells, sanitation/
toilets, access to roads, markets
and services.

0 percent interest rate, ii) hiring labor for
harvesting (3 percent interest rate per
month), and iii) buying rice/food.

Financial assets. In the corridor area,
over 90 percent of the households have
insufficient cash income to meet basic
needs – this is estimated at an average
shortfall of KHR 1.5 million (US$375)
annually per household, while only 6.8
percent of the households have savings
and invest in livelihood activities; 26.4
percent have access to credit schemes
in the BCI villages, while only 2 percent
have such access in non-BCI villages.
The results from the household surveys
show that 16 percent of the beneficiaries
have participated in saving groups
activities under BCI, with 48 percent
of them stating that they have got,
or are expecting, benefits from this
cash support.

Some survey results from particular
activities conducted by implementing
partners have also been presented
below, which further provide evidence
that the interventions have improved
local livelihoods while reducing natural
resource dependency.

In total, 15 saving groups have been
established in the BCI target villages: six
groups (65 members) in Peam Krasaob
Commune in Koh Kong Province, and
nine groups in Mondulkiri Province
with approximately 127 members. In
Peam Krasaob, a total of US$6,000 was
transferred to six saving groups as seed
capital in 2007; funds have been actively
used for livelihood activities, especially by
women’s groups, with a remaining total
balance of 11,183,850 KHR (US$2,796)
at the end of June 2010. In Mondulkiri
Province, an amount of 423,600 KHR
(US$106) was disbursed to nine saving
groups as seed capital. By the end
of 2009, the total amount of savings
increased to 7.45 million KHR (US$1,862),
which is 16 times that of the initial capital.
All the group members meet monthly
to: save money (10,000 KHR/month per
member), decide on loan distribution and
follow up on the amount of cash savings
in each group. This has been a popular
and successful activity; it has enabled
beneficiaries to save their money, given
them a place to borrow the money from
for improving their livelihood and for
emergencies, whilst paying relatively low
interest. Average loan size ranges from
30,000-60,000 KHR (US$7.5-US$15) with
a three month duration; the micro-credit
is normally used for: i) medical care at
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Conservation Agreements (CA): also
known as the Conservation Stewards
Program (CSP) in Cambodia has been
successful for the last three years since
the program was launched. The results
from Chumnoab and Thma Doun Pao
Communes show positive impacts of
Conservation Agreement implementation
in the Cardamom Mountains. Local
people have continued to be strong
participants in conservation work,
with the result that land clearing, wildlife
hunting and trading has been stopped
or reduced. It is helpful not only
for conservation purposes but also
livelihood improvement.
Vegetable growing: Four home
vegetable garden groups were
established in Andoung Kraleoung, O
Rona, Sre Levi and Gati villages in Sre
Khtum Commune, Mondulkiri. As a result,
all beneficiaries harvested vegetables
for consumption amounting to a total
of 80 kg in Sre Levi village. Almost all
beneficiaries of the previously established
vegetable groups generated income from
the sale of vegetables. From January to
June 2009, 495 kg were sold and 920,000
riel was earned in Andoung Kraleoung
village, and 1,612 kg of vegetables were
harvested for home consumption. In O
Rona village, 466 kg were harvested for
home consumption and 1,950,000 riel
was made through selling the vegetable
produce. On average, beneficiaries are
generating around US$15 a year from
selling their vegetable products. As all
the beneficiaries interviewed no longer
spend money buying vegetables, they
are also saving an average of US$3.42
a month. Many beneficiaries responded
that, before the project started, they did
not spend money buying vegetables,
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so this shows that it has increased their
vegetable consumption and, thereby, the
variety and diversity of foods consumed
by the beneficiaries, thus improving
nutrition and food security.
Chicken product: Two groups were
established in three villages, one in
Andoung Kraleoung, one in Sre Levi
and one more in Gati village. All groups
have started to prepare materials for
chicken pens. The median amount that
beneficiaries are saving from not buying
meat is US$30 annually. They are also
making an average of US$13.42 per year
income from selling their chickens. The
disposable income generated from not
having to buy meat is US$30 per annum
based on the median and US$53.23
based on the average, which represents
an increase in disposable income of
nearly 6.3 percent based on the median
and nearly 11.2 percent based on the
average data.
Fish product: In 2009, 24 families were
selected as beneficiaries (including the
original seven) in fish pond production:
13 families in O Rona, eight families in
Andong Kraleng and six families in Gati.
Some beneficiaries harvest for family
consumption and selling (in O Rona
village they sold 10 kg and made 80,000
KHR). The average weight of fish is 150g
to 200g. The income generated from
selling fish is low – US$2.35 on average.
Most beneficiaries also need to pay to
keep their pond topped up with water,
as it gradually leaks out, so this expense
needs to be taken into consideration.
Overall this represents an increase in
disposable income of a staggering
US$67.07 on average, which represents
an increase of 13 percent from what it
was before the project started.

of nearly one-third (4.8 days/month).
The majority (80 percent) of households
have changed to alternative livelihood
strategies (livestock raising, vegetable
gardens, fish ponds, etc.) rather than
going to the forests. Moreover, 97.7
percent of the beneficiaries interviewed
feel that their health has improved due
to the interventions, and 48.9 percent
of those interviewed feel that they have
got a greater variety of foods/are less
hungry, or have more income to spend on
consumption by their families.
H. Project expenditure

The total BCI Project expenditure by nonstate partners in Cambodia amounts to
US$12,333,871 as utilized by WWF and
Wildlife Alliance. An analysis of Project
finances and allocation of TA costs to
components, as well as general project
management (see Figure 18), shows 70
percent of BCI Project investment going
towards achieving project outputs, of
which 16 percent has been utilized in
poverty reduction activities, 11 percent
on land use planning, 15 percent on
ecosystem maintenance and biodiversity
conservation, 20 percent on capacity
building and 6 percent on studies for
identifying sustainable financing models.
Only 5 percent has been used for
equipment/supplies, while 27 percent
has gone towards project management.
However, the TA itself accounts for 42
percent of the total project cost.

According to the CRDT surveys, all
beneficiaries that were interviewed (n=88)
about their livelihood activities were also
asked about the impact this project has
had on their exploitation and dependency
on natural resources in the target area.
On average, the beneficiaries spend
less days (3.8 days/month) going to the
forests than before the project started
(8.7 days/month), which is a reduction
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Figure 19.

Poverty Reduction

BCI Project components
inputs with integrated
TA costs

16%

27%

Land use Planning
& Management

11%

Eocsystem
Restoration/
conservation
Capacity Building

5%
Sustainable
Financing

6%

15%
20%

Project
Management

I. Conclusions and Lessons Learned from
Phase I

The implementation of BCI pilot site
activities in Cambodia between 20062009 has provided an opportunity
to test the robustness of the BCI
component design. While BCI has
mainly supported on-going activities of
local and international NGOs in the two
sites, the BCI enhanced and supported
biodiversity corridor design dialogue with
key government agencies on a landscape
approach. The integration of livelihood
improvement activities, addressing
infrastructure needs and priority concerns
of local people, and improving basic
food security needs provides appropriate
incentives, coupled with awareness
raising to tackle conservation and
ecosystem maintenance needs. These
are small amounts of direct investment
with valuable returns in the medium- to
long-term.
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Equipment and
Supplies

Key lessons that can be drawn from
BCI Phase I implementation are:
i) policy and legislative support and
commitment for the establishment of
Biodiversity Conservation Corridors is
essential; ii) Corridor land use planning
and zonation is important; iii) intensive
inputs/activities should be concentrated
in selected communes/villages to achieve
significant impact; iv) technical assistance
is critical for project implementation,
especially for saving groups/CDF,
livelihood activities, NTFP harvesting
and marketing; v) decentralization and
empowerment of local-level management
and decision-making is necessary (i.e.
saving groups) to ensure efficiency of
project implementation; and vi) timely
fund disbursement to local/households
is important to maintain trust
and commitment.
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Xishuangbanna
Biodiversity
Conservation Corridors
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Photo: Stephen Griffiths

Abbreviations
ADB

Asian Development Bank

BCI

Biodiversity Conservation Corridors Initiative

EPB

Environmental Protection Bureau

ha

hectare

NNR

National Nature Reserve

NR

Nature Reserve

NTFP

non-timber forest products

PMO

Project Management Office

RMB

renminbi

VRF

Village Revolving Fund

PR China
Yunnan

A
Mengyang NR
Mangao NR

B

Lao PDR

G

Xishuangbanna BCI
Corridor Segments

C

F

Nabanhe NR
Jing Hong
Menghai

D

Menglun NR

H

-A- Xiao He Jiang
-B- Xiao He Jiang-King Tea
River
-C- King Tea River

Bulong NR

Mengla NR

-D- King Tea River-Mengla
-E- Mengla-Shangyong
-F- Mengyang-Mangao

Myanmar

-G- Nabanhe-Mangoa

Mengla

E

Myanmar

-H- Mangoa-Mengsong

Shangyong NR
Lao PDR

Figure 1.

Xishuangbanna
Biodiversity
Conservation Corridors

A. Biodiversity conservation corridor
features

1. Nabanhe—Mangao Biodiversity
Corridor Segment

In Xishuangbanna, BCI has taken
a phase-wise approach towards
establishing linkages in the fragmented
ecosystem, identifying eight potential
corridors. BCI implementers in Phase I
gave priority to establishing connectivity
between: (i) Nabanhe to Mangao,
and (ii) Mengla to Shangyong (wild
elephant sanctuary). The latter is also a
transboundary Nature Reserve bordering
Lao PDR (Figure 1).

The corridor area between Nabanhe
Nature Reserve and Mangao Subreserve
is estimated at 15,446.74 ha, with an
outer perimeter and inner core consisting
of a linear forest connectivity stretching
roughly 25 km. This corridor covers 40
natural villages and three administrative
villages of the Menghai and Mengsong
townships in Menghai County. All
villages are located inside the proposed
boundary. There are 1,938 households
with a rural population total of 8,944.
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Within the corridor a linear forested
‘core’ strip has been identified, which is
dissected in the north and the south by
two roads. This area has the weakest link
in forest cover and requires stabilization
and restoration measures. Current land
use includes 6,447.67 ha of forested
area, 3,870.02 ha of which is state
forest, and 2,607.65 ha is described as
collective forest under the management
and right-of-use by the villages. There
is an additional 8,944.73 ha under other
land use, which includes bush, tea
plantations, rice paddies, upland fields
and settlements.

The carbon sequestration service of
the forest provides the highest value
followed by water quality regulation and
oxygen generation. The non-timber forest
products (NTFP) value is low because
several products of high potential such
as oils, aromatic essences and orchids
are not well processed for value addition
and are collected by fewer households
in limited areas. Medical herbs and some
bamboo types are assumed to be overexploited, where they may need some
domestication and production outside the
forest for commercial use.
C. Biodiversity profile and monitoring

2. Mengla—Shangyong Biodiversity
Corridor Segment

The biodiversity corridor strip between
Mengla-Shangyong Subreserves covers a
total area of 2,471.43 ha which includes a
narrow strip of forest that is still providing
ecosystem connectivity between the
two.This corridor covers eight natural
villages and two administrative villages
of the Mengla and Shangyong townships
in Mengla County.  Within the corridor
area 1,475.81 ha is forested, and the
remaining land use includes bush, rubber
plantations, rice paddies, upland fields
and settlements, covering 955.62 ha. Out
of the total forested area 466.82 ha is
state forest, while 604.62 ha is classified
as collective forest.
B. Values of ecosystem services in the
Biodiversity Conservation Corridors

The total value of ecosystem services
assessed in the Xishuangbanna
Biodiversity Corridor Segments of a)
Nabanhe–Mangao (including Nature
Reserves) and b) Mengla–Shangyong
(including Nature Reserves) amounts
to US$1.162 billion (Table 1), which
translates into just over US$7,064 per ha
if we take into account the total forested
area of both corridor segments and
nature reserves, which is 164,913 ha.
However, the result is very sensitive to the
carbon price; if we take a range between
US$20 - US$50 per ton of CO2 the total
value will range between US$1.524US$2.61 billion annually with a unit value
of US$9,421-US$15,827 per ha.
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The Xishuangbanna BCI pilot site has very
few monitoring activities covering only a
selected set of key species. The known
biodiversity in Xishuangbanna is related to
its birds, mammals, butterflies and some
orchids. The general situation of natural
forest is considered ‘comparatively good’
and deforestation is considered very
low compared to the rest of the country.
Asian elephant populations are believed
to have increased in the area because
of improved protection. Forests within
protected areas appeared to have been
stable during the last decade. Forest
degradation due to man-made causes is
considered to be the greatest threat to
biodiversity in the mountain regions of
Xishuangbanna.
Wild animals such as tigers (in Shang
Longyin village), monkeys, bears, boars
and wild elephants used to be present
in the corridor area but can no longer be
found due to the denudation of forests
and their replacement by large areas of
rubber plantation.
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Table 1.

Overview of Summary
Value of Tropical Forest
Ecosystem Services in
Xishuangbanna
(in million US$)

Ecosystem

MenglaShangyong
(135,932 ha)

Nabanhe-		
Mangao	Total value
(28,981 ha)

Unit Value
($/ha/yr)

1. NTFP

0.2

0.8

1.0

-

2. Carbon Sequestration

303

59

362

2,195

3. Oxygen Generation

130

25

155

938

74

15

89

540

156

29

185

1,123

32

7

39

234

7. Nutrient Cyding

146

36

182

1,102

8. Air Purification

122

29

151

913

Total

962

200

1,162

7,046

4. Watershed Protection
(Storage/Quantity)
5. Water Quality Regulation
6. Soil Erosion Protection

Source: UNESCO.2009. Ecological Research for Sustaining the Environment in China (ERSEC). International Conference. Beijing. Sustainable
Land Use and Ecosystem Conservation. 46

1. Baseline state, pressure, and response
20071

The state of the BCI pilot site was found
to be ‘unfavorable’, although a number
of the protected areas in the pilot site
were assessed as ‘near favorable’
or ‘favorable’. Remote sensing data
suggested that natural forest covers 53
percent of the pilot site, with 62 percent
of that considered good quality. Very little
species monitoring has been carried out
to date, but data from the International
Fund for Animal Welfare suggests that the
Asiatic elephant, Elephas maximus, has a
population of 205-249 in the site.
The level of threats (or pressure) on
the BCI pilot site appeared to be
low. In the past, several threats had
a significant impact on parts of the
BCI pilot site, including agricultural
expansion and intensification, logging
and, most detrimentally, hunting and

trapping. However, all of these activities
are reported to have ceased within
the protected areas of the BCI pilot
site. Current threats to the pilot site
include habitat loss and degradation
through energy production and mining,
commercial and industrial tourism, road
development, pollution by domestic
and urban waste water and industrial
effluents. All of these are localized and
are currently considered to have a low
overall impact. The traditional collection
of plants for food is widespread, but
is considered to cause little or no
deterioration to biodiversity. At least
82 invasive alien species (mostly plants)
have been recorded from the BCI pilot
site. These include several that are
potentially harmful, but current data
indicates that they are not yet widespread
and have had a limited impact on key
native species.

This section is from BirdLife International. 2007. Country Monitoring Baseline Report: biodiversity indicators in the
Xishuangbanna Biodiversity Conservation Corridors Initiative Pilot site, Yunnan Province, P.R. China

1
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Conservation actions (or response) were
assessed as ‘low’ across the BCI pilot site
as a whole, but as ‘medium’ throughout
the sub-areas of Xishuangbanna NNR
and in Nabanhe NNR. These protected
areas have management plans although
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they are not yet complete (often omitting,
for example, measures to enhance
populations of rare and little-known
amphibians). Substantive conservation
measures are already being implemented
in these reserves; however they are
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Figure 2.

Consultations with
communities (Photo:
Stephen Griffiths)

not comprehensive and are limited by
resources and capacity. Outside the
protected areas, the Xishuangbanna
Tropical Botanical Garden has begun to
regenerate biodiversity corridors.
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3.

4.

6.

7.

2. State, pressure, and response 2008

The pilot site’s state in 2008 was
assessed as ‘medium’, while the state
of each of the nine areas within the pilot
site varied from ‘very unfavourable’
to ‘favourable’. Pressure was similarly
variable, from ‘low’ to ‘very high’, but
‘medium’ in the overall pilot site. In seven
of the nine areas within the pilot site, the
response is ‘medium’.
The state did change in the overall
pilot site from 2007 to 2008 (Figure 8).
New information was added from areas
within the pilot site (Mengla-Shangyong
Corridor) that were previously not
assessed for 2007. Hence, the state
score increased from ‘unfavourable’
to ‘favourable’. These changes are not
necessarily induced by genuine change,
but by information added from new sites
in 2008 that were not assessed in 2007.
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5.

Figure 3.

Figure 5.

Figure 7.

The Xishuangbanna
BCI pilot site supports
the only population of
the Asiatic elephant,
Elephas maximus, in
PR China. (Photo: Feng
Liming, Beijing Normal
University)

At least one tiger,
Panthera tigris, has
recently been recorded
by camera trap at
Mengla. (Photo: Feng
Liming, Beijing Normal
University)

The forests in the
Xishuangbanna BCI pilot
site are immensely rich
in biodiversity, including
spectacular birds
such as the Red-tailed
Laughingthrush, Garrulax
milnei. (Photo: Cheung
Hofai, Hong Kong
Birdwatching Society)

Figure 4.

Figure 6.

In addition to its
importance for
mammals, the
Xishuangbanna BCI pilot
site supports globally
threatened bird species
such as the Giant
Nuthatch, Sitta magna.
(Photo: Gan Liqing,
Shenzhen Birdwatching
Society)

Roads are constructed
in part of the
Xishuangbanna BCI
pilot site, but these are
currently considered to
have a low overall impact
in natural habitats and
biodiversity. (Photo:
Dong Jiantian, Hong
Kong Birdwatching
Society)
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Pressure in several sites worsened
from 2007 to 2008, specifically Mengla,
Shangyong and Mengsong (Figure
9); while the first two sites increased
from ‘medium’ to ‘high’, the latter site
increased from ‘medium’ to ‘very high’.
These changes are all genuine as habitat
and trigger species were extracted at a
far higher level than in 2007. Two sites
improved regarding threat (Mangao and
Menglun), because hunting and new
transportation construction decreased
considerably in the sites.
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Response in the Xishuangbanna pilot
site increased from ‘low’ to ‘medium’,
owing to additional sites added in 2008,
for which no data is currently available
for 2007. Otherwise, conservation
action stayed at the same level as in the
previous year (Figure 10).
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D. Socio-economic profile

With a rural population of 4,542,
comprising an estimated 969 households,
the western part of the Mangao-Nabanhe
corridor hosts ten Dai villages, four
Han villages, two Lahu villages, one
Hani village and one Jingpo village
spread across 18 natural villages and
the Mengwong administrative village of
Menghai town in Menghai County.
The eastern part of the Mangao-Nabanhe
corridor hosts 22 natural villages
belonging to the Banglong and Manlei
administrative villages and the Mengsong
town of Menghai County. The villagers in
the corridor mainly belong to the Hani,
Lahu and Han ethnic groups.
The total population is 4,285, comprising
925 households. Some of these villages
were established hundreds of years
ago, while others emerged as a result
of the recent waves of migration due
to increasing population pressure, the
search for fertile land and better livelihood
opportunities. In the last decade
many villages have benefited from the
development of rural infrastructure,
particularly the construction of an
integrated road network, telephone
system and electricity. These innovations
have contributed to the area’s economic
development, improved business
environment, access to markets and
delivery of social services.
The Mengla-Shangyong corridor, with a
population of 2,289 and 495 households,
covers eight natural villages (six Dai and
two Han villages). This area is part of the
Manzhuang and Mannasan administrative
villages in the townships of Shangyong
and Mengla.
In Phase I, the BCI project targeted 48
villages belonging to five administrative
villages, four townships and two counties.
The pilot projects are intended to benefit
a population of 11,233, comprised of  
2,433 households, representing five
different ethnic groups (Dai, Hani, Lahu,
Jingpo and Han).
The concentration of ethnic communities
is very high in the pilot site, with only four
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out of the 37 villages in Nabanhe,
and two out of the eight villages in
Mengla-Shanyong mainly inhabited by
a Han majority.

Figure 12. (right)

Resource survey
investigation on wildlife
damages (Photo:
Xishuangbanna Tropical
Botanical Garden)

The poor communities in the pilot
villages are highly dependent on
subsistence agriculture and forest products
(NTFPs e.g. bamboo shoots). They are
increasingly turning to cash crops such as
tea, rubber and fruits to improve livelihoods.
Besides cultivating paddy fields, farmers in
Mangao-Nabanhe are mostly involved in tea
and sugarcane production.
In the Mengla-Shangyong corridor
there has been an expansion of rubber
plantations with farmers becoming
increasingly dependent on this
commodity for their primary income.
Statistics show that while rice paddy
fields remain relatively unaffected, there
is a decrease in land allocation for a
diversified production of cash crops such
as fruit, oil and other crops. This has
led to farmers’ vulnerability due to the
increasing dependency on rubber and the
concomitant risks of price fluctuations.
E. Main project interventions under BCI
Phase 1
1. Poverty reduction

Figure 13. (below right)

Investigation on wildlife
damages (Photo:
Environmental Protection
Bureau)

The establishment of Village Revolving
Funds in 15 pilot villages has achieved
excellent outcomes. Villagers have
elected their own management
committees to run the fund, with
clearly articulated regulations. The fund
is helping villagers to improve their
livelihood in several ways. Altogether, a
total of RMB 850,000 was distributed to
benefit 238 households.
During 2007-2009, a socio-economic
benchmarking survey of 48 villages
in and around the proposed corridor
was completed. The data was utilized
to assess livelihood development
opportunities. A series of income
generating activities and measures to
compensate households affected by
damage caused by wildlife was identified.
Priorities were given to the households
contributing to biodiversity conservation.

Biodiversity Conservation Corridors Initiative (BCI)  Report  2006 - 2011

Greater Mekong Subregion Core Environment Program

Biodiversity Conservation Corridors Initiative (BCI)  Report  2006 - 2011

Greater Mekong Subregion Core Environment Program

131

Figure 14.

Charter for the
management of the
Village Revolving Fund
(Photo: Pu Wencai)

Figure 15.

Several poverty
reduction activities were
undertaken during Phase
I (Photos: Pu Wencai)

2. Land use planning and management

After an intensive field survey, the land
use mapping and analysis between
Nabanhe–Mangao and Mengla–
Shangyong NRs was completed. Three
corridor design options were proposed
during the consultations with experts
and government officials. The prefectural
government approved the delineated
boundaries of the two pilot corridors.
On the ground the demarcation was
conducted by the establishment of
message boards and concrete posts.
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In consultations with villagers, local
leaders and nature reserve managers,
an expert team completed a research
report and proposed a policy framework
for the management of the biodiversity
conservation corridors.
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Figure 16.

Mapping forest
connectivity (right)
The establishment of
corridor markers and
message boards (below)
(Photos: Pu Wencai,
Zhu Peiren)

3. Restoring ecosystem connectivity

In cooperation with local authorities in
2008, the rock quarry in the Huiqila valley,
belonging to the Xialongyin village of the
Mengla township was closed. The area
was restored with local tree species.
There is evidence of wild Asian elephants
frequently visiting the restored area.
A plan for forest restoration was prepared
by applying participatory rural appraisal
and field investigation methods. By
working together with villages, the
appropriate plant species were identified
for forest regeneration. The project helped
villagers set up four nurseries (4mu) to
produce 320,000 seedlings of various
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plant species; including Photinia majestica,
Docynia delavay, Syzygiun tetragonum,
Dalbergia fusca, Alnus nepalensis, Betula
alnoides and Araucaria cunninghamii.
In the corridors 714.4 ha (10,719 mu)
of land has been planned for natural
regeneration and 155 ha (2,325 mu) for
human-assisted regeneration. A total of
20,000 tree seedlings of the Araucaria
cunninghamii, Vatica xishuangbannaensis,
Pometia pinnata, Toona ciliate,
Semecarpus pinnat, Betula alnoides,
Baccaurea ramiflora, Magnolia henryi and
Aquilaria sinensis varieties have been
planted in the allocated restoration areas.
Agroforesty models were set up in 26.7
ha (400 mu) in four pilot villages. The area
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Figure 17.

BCI Landcover in
Mangao-Nabanhe
Corridor Segment 2007

Figure 18.

Survey on plants
and wildlife (Photo:
Environmental Protection
Bureau)

was planted with 36,000 Juglans regia,
Alnus nepalensis and Cassia sinensis
seedlings; these were intercropped with
320,000 Camellia sinesis seedlings.
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Similarly, 45,000 Juglans regia and
Cinnamomum camphora seedlings were
intercropped with tea plantations in 133
ha (2,000 mu) of land.
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Figure 19.

Identifying wildlife
tracks (Photo: Environmental
Protection Bureau)

Figure 20.

Nursery work (Photo:
Guo Xianming)
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F. Achievements under BCI Phase 1

The BCI in the Xishuangbanna Prefecture
of the Yunnan Province has been
instrumental in leveraging several key
milestones pertinent to biodiversity
conservation in the area. Some of the
achievements include government
approval of two BCI corridors, the
establishment of the Bulong Nature
Reserve, the establishment of a tropical
rainforest foundation, the establishment
of an Education Base for Biodiversity
Conservation and an agreement with Lao
PDR on transboundary cooperation to
protect elephants.
The Peoples’ Government of
Xishuangbanna Dai Autonomous
Prefecture approved the two pilot
corridors in principle. Based on the land
use mapping exercise, PMO held a series
of consultation meetings with experts
and officials to determine the boundaries
of the corridor areas. In May 2008, the
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prefectural government approved the
two corridors, Mengla–Shangyong and
Nabanhe–Mangao.
Based on the results of the field
investigation and socio-economic
survey conducted by experts from
the Xishuangbanna Tropical Botanical
Garden, the Chinese Academy of
Sciences and the prefectural government
officially approved a proposal to set up
a new prefectural level nature reserve,
and named it ‘Bulong Nature Reserve’.
The inaugural ceremony was held on
September 30, 2009. The total area of
the new nature reserve covers 35,300 ha
(530,000 mu). The prefectural government
has invested RMB 2,000,000 for its
establishment and employed 12 full-time
staff members to administer the reserve.  
The nature reserve is situated along
the border with Myanmar and will be
instrumental in establishing cross-border
ecosystems connectivity.
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Figure 21.

Agreement signing
ceremony, PR China
and Lao PDR (Photo:
Environmental Protection
Bureau)
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Transboundary cooperation to protect
Asian elephants moving between
Shangyong (PR China) and Nam Ha (Lao
PDR) nature reserves has been signed.
Both sides agreed to establish a joint
conservation area that totals 54,700 ha
(820,500 mu), of which PR China has
31,000 ha and Lao PDR has 23,400 ha.
In November 2009, commercial insurance
agreements to protect from damage
caused by Asian elephants were signed.
As the first of its kind, it is an attempt
to shift responsibility for compensating
damage from wildlife from the
government to a commercial company.
The insurance has been effective since
January 1, 2010.
In October, 2010, Xishuangbanna
Education Base for Biodiversity
Conservation was established at the
Nature Museum of Xishuangbanna and
opened with free access for the public.
The Museum covers an area of 3,000
m2, with an exhibition area of 2,200 m2
divided  into nine sections and exhibiting
2,310 pieces belonging to 666 kinds of
objects and 93 posters with 274 photos.
It has become an important venue for
environmental education.

H. Conclusions and lessons learned

The BCI pilot site implementation in the
Xishuangbanna Prefecture, Yunnan, PR
China has been a successful project
in spite of delays in disbursements,
replenishments and a shortage of funding.
Initial BCI investments in Nabanhe and
Mengla were followed by the funding of
surveys in other corridor segments and
technical support to the Bulong Nature
Reserve. Based on lessons learnt, the
main points essential for future success
of the BCI pilot site in Yunnan are:
• Multi-stakeholder collaboration
and participation;
• Creation of enabling policies;
• Provincial/Prefectural EPB
commitment and official support;
• Strong steering committee leadership;
• Influential and technically capable
partner institutions;
• Experienced implementing agencies;
• Higher PMO capacity and learning
through experience;
• Public awareness on conservation
raised through various dissemination
and education activities;
• Experience sharing carried out through
exchange visits, and regional workshops.

G. Project Expenditure

A letter of agreement was signed between
ADB and Xishuangbanna Tropical
Botanical Garden to provide technical
assistance and implement BCI pilot site
activities in Yunnan. The project lead
was taken by the Xishuangbanna EPB
in Jinghong. The total project amount
disbursed for implementation was
US$640,000.
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Lao PDR
Xepian-Dong Hua Sao
Biodiversity
Conservation Corridors
BCI Pilot Site Report
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Asian Development Bank
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Cover Photo: Stephen Griffiths

A. Biodiversity conservation
corridor features

In the current scaling up of biodiversity
conservation corridors, the Biodiversity
Conservation Corridors (BCC) grant project
has been expanded in Lao PDR to connect
four national protected areas (NPAs) (Xe
Pian-Dong Hua Sao-Dong Ampham- Xe
Sap) covering 69 target villages in three
provinces (Attapeu, Champasak and Xe
Kong), with an aggregate area of 696,100
ha, of which 417,660 ha or 60 percent may
be estimated as forested area. Within the
corridor area mixed deciduous (217,629.52
ha) makes up more than 50 percent of the
forest area, while dry dipterocarp (128,445
ha) and dry evergreen (51,007 ha) account
for 30 percent and 12 percent respectively
(see Table 1).
Initially, the pilot biodiversity corridor link
in Phase I between Dong Hua Sao and
Xe Pian NPA was a thin strip of linear
forest with a total area of 32,000 ha
proposed as a corridor in the Champasak
and Attapeu Provinces. Eventually, the
pilot phase covered 11,000 ha, including
11 villages in the Pathoumphone District of
Champasak Province.
Figure 1.
Biodiversity Conservation
Corridor, Lao PDR
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Figure 2. (left)
Biodiversity Conservation
Corridor during BCI
pilot phase

Table 1. (below)
Forest cover and types
in the Biodiversity Conservation Corridor (ha)

Land use/Forest type

Total Area

Dry Dipterocarp

127,431.74

64,044.72

55,781.83

8,618.53

Lower Dry Evergreen

2,748.90

2,340.87

122.70

–

Upper Dry Evergreen

49,772.31

12,111.70

10,131.83

26,299.85

Lower Mixed Deciduous

65,789.58

38,681.88

26,778.96

–

Upper Mixed Deciduous

150,128.83

39,918.73

57,824.76

54,425.19

Gallery Forest

1,552.83

1,071.54

414.11

–

Coniferous

4,880.31

876.72

–

3,687.31

15,355.50

439.84

–

14,088.92

Forest Area

417,660.00

159,486.00

151,054.20

107,119.80

Total Area

696,100.00

265,810.00

251,757.00

178,533.00

Mixed Coniferous and Broadleaved

Champasak	Attapeu

Xe Kong

Source: The Fifth Forestry Inventory, 1999, Forestry Science Data Center, China; WREA, 2010, Assessing Progress towards the 2010 Biodiversity Target: The 4th National Report
to the Convention on Biological Diversity, Lao Peoples’ Democratic Republic.
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Ecosystem Services
NTFP

Champasak	Attapeu

Xe Kong

Total Value

Unit Value (US$/ha)

1,130

1,070

759

2,958

7

Carbon storage

294,340

278,779

197,696

770,815

1,846

Watershed protection

111,740

120,708

51,774

284,222

1,069

Water purification

117,851

127,309

54,605

299,765

1,128

62,723

60,128

35,821

158,673

597

587,784

587,994

340,655

1,516,433

4,647

Soil erosion control
Total Value

Table 2.
Summary values of ecosystem services
in Biodiversity Corridor,
Lao PDR (in ’000 US$)

B. Values of ecosystem services in the
Biodiversity Conservation Corridor

The total value of ecosystem services
assessed in the biodiversity corridor area
amounts to US$1.5 billion per annum,
which translates to just over US$4,600 per
ha per annum. Carbon storage
function provides the highest values,
followed by water regulation services. The
value of non-timber forest products (NTFP)
comes out low (US$7 million per year) due
to insufficient data for marketed products.
The livelihoods of local communities are
also dependant on forest ecosystem goods
and services, hence the valuation, in this
case, is a conservative estimate. The
actual importance of NTFPs must be rated
higher than its nominal value. Values of soil
erosion control may also be underestimated as the damage costs of
landslides, due to soil erosion, have not
been taken into account in this valuation.
These ecosystem service values need to
be maintained and enhanced.
C. Biodiversity profile and monitoring

The Xe Pian-Dong Hua Sao-Dong
Ampham BCI pilot site has not yet been
monitored in detail, besides some efforts
in the late 1990s. Some general and
nationwide information on the status of the
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environment is available; the general
situation of biodiversity and the
environment is assessed as ‘good’
compared to other states in Southeast
Asia, but some human impact has been
recorded in specific areas.
There is a significant area of
vegetation connecting the two protected
areas, although there is a high degree of
fragmentation and landscape modification.
The wetland areas can also be seen as an
important part of the natural connectivity
of the corridor. The corridor is bisected by
Road 18A, the main artery to the Southern
Economic Corridor connecting Thailand,
Lao PDR, Viet Nam and Cambodia.
Remote sensing data suggests that
natural forest covers 94 percent of the
pilot site and the adjacent protected areas,
with 71 percent of that forest considered
good quality. The forest is relatively
unfragmented, and protected area
coverage is reasonably good. The
landscape is rich in a variety of wetland
habitats (e.g. flowing, standing, open
water, swamps and marshes) and
biodiversity. These rich wetland and forest
habitats are important sources of NTFPs,
on which the subsistence livelihoods of
poor villagers are dependent.
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Flora and fauna surveys supported by
ADB RETA 6289 in March 2008 identified
the major threats to biodiversity in the
area: i) land conversion evidenced by the
expansion of agriculture in the forests
and wetlands; ii) over exploitation of forest
and wetland resources; and iii) invasive
species. Wetland bird species are
particularly vulnerable; in Lao PDR, over
the last century, several wetland bird
species have gone extinct. Some of these
may have gone extinct, as shown by
survey results from 1992-1996, include the
Sarus Crane, Black Kite, Greater Spotted
Eagle, Grey Heron, Black-crowned Night
Heron, Darter, Cormorants, Spot-billed
Pelican, Painted Stork, Black-necked
Stork and the Greater Adjutant. Other
species such as Green Peafowl, Red-wattled Lapwing, Vinous-breasted Starling,
White-vented Myna and several species
of vultures found in Lao PDR are at a high
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risk for local extinction. Forest bird species
such as the Oriental Pied and Wreathed
Hornbills; Alexandrine, Blossom-headed
and Red-breasted Parakeets; and the
Green Imperial Pigeon are under severe
threat.
While no update survey has been carried
out recently in the area to establish the
actual status, the corridor habitat
patchwork of forest types with its glades,
wetlands, grasslands and all-year water
sources is perfect for large ungulates,
such as Wild pigs (Sus) and muntjacs
(Muntiacus) and their associated big
predators. Various common mammals
such as squirrels (Callosciurus finlaysonii
williamsoni and Tamiops macclellandii),
the Northern Treeshrew (Tupaia belangeri),
the Small Asian Mongoose (Herpestes
javanicus) and the Siamese Hare
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Figure 3.
Villagers involved
in reforestation
(Photo: Hasan Moinuddin)
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Figure 4.
Pressure in the
Dong Hua Sao –
Xe Pian pilot site in 2008
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Figure 5.
Response in the
Dong Hua Sao –
Xe Pian pilot site in 2008
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(Lepus peguensis) could be easily spotted
in the area. Large-spotted Civet (Viverra
megaspila), which was also recently
sighted in the area is of global
conservation significance as it is a rare
species and is localized in the extreme
low lands. Species that are now probably
extinct in Lao PDR, such as Lesser
One-horned Rhinoceros (Rhinoceros
sondaicus), Hog Deer (Hyelaphus porcinus)
and the Wild Water Buffalo (Bubalus arnee)
were common in the past. Population
densities of Dhole (Cuon alpinus), leopards
(Panthera pardus), tiger (Panthera tigris),
the Asian elephant (Elephas maximus),
Sambar (Cervus unicolor), Gaur (Bos
gaurus) and bears (Ursidae) may also
have been higher in the past.

and/or Aonyx cinerea should occur. Other
mammal species of national significance
which the corridor might still support
are the Jungle Cat (Felis chaus) and the
Fishing Cat (Prionailurus viverrinus).
State, pressure, and response 2008.
The pressure on some sites within the
pilot site was evaluated as ‘high’ or
‘medium’ (Figure 4). Responses to
address or mitigate threat levels were
assessed as ‘negligible’ or ‘low’ (Figure 5).
Trends cannot be reported for any of the
indicators, since data could not be
collated in 2007; nevertheless relevant
status for 2008 is presented in Figure 4
and 5.
D. Socio-economic profile

Smaller numbers of Eld’s Deer (Panolia
eldii), Banteng (Bos javanicus) and
perhaps even Kouprey (Bos sauveli) would
have occurred, although the habitat,
lacking true deciduous dipterocarp forest,
is suboptimal for them. This megafaunal
community is long gone, although
individuals no doubt still occur
occasionally. Up to four species of otter
(Lutrinae), including Lutrogale perspicillata
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A total of 36 villages are located
within the corridor area as defined in
Phase I of BCI Project implementation.
The BCI Project selected 11 villages for
interventions in the first stage; the villages
are located in the eastern half of the
corridor: Ban Kiat Ngong, Ban Thahou,
Ban Houayko, Ban Sanot, Ban Nabon,
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Figure 6. (left)
The forest conversion
for rice expansion at
Ban Houayko
(Photo: Jiao Xi)

Figure 7. (below)
Conserving plant life
(Photo: Stephen Griffiths)
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Ban Nakok, Ban Laonga, Ban Somsouk,
Ban Thongpha, Ban Thopsok and Ban
Namom. These targeted villages have a
total population of 6,678, in 1,129
households. The average household size is
approximatley six, which is higher than the
district average. The population density is
around 40 people/km2 in the target villages,
similar to the average in Pathoumpone
District and Champasak Province, but
much higher than the national average of
24.8. The population growth rate of the
target villages is 3.02 percent (2007-2009),
which is much higher than the respective
provincial and national average of 1.57
percent and 2.23 percent (2005-2007). The
higher population density, combined with
a higher population growth rate, implies
a certain degree of increasing pressure
on natural resources in the future, given
that the villages have a high incidence of
poverty and a heavy reliance on natural
resources for their livelihood if no
alternative options are developed.
The villages represent a wide range of
geographical and socio-economic
conditions. Several villages (Thahou, Kiat
Ngong, Houayko, Sanot, Nakok and
Thopsok) are located relatively close to
the road, where access is comparatively
easy. Others (Thongpha, Laonga, Namom,
Somsouk and Nabon) are difficult to get to,
especially during the rainy season, when
much of the area is flooded and tractors or
elephants are required to get in and out.
The Xe Pian-Dong Hua Sao corridor,
located within Pathoumphone District of
Champasak Province is home to three
ethnic groups: Lao Loum, Youane and
Brao. The majority of the population in
the BCI villages is ethnic Lao. Only Ban
Houayko is Brao, while some Youane and
Brao have moved into Ban Somsouk.
Most of the villages that claim to be Lao
recognize that in the past there has been
a significant amount of mixing with the
indigenous Mon-Khmer groups in the
region, but for all intents and purposes
they have become Lao. Some of these
villages have been established for
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centuries, while others have emerged
more recently as people moved into new
areas due to outbreaks of disease and in
search of better agricultural land.
E. Main project interventions under BCI
Phase I
1. Poverty Reduction and Livelihood
Improvement

As one of the major outcomes of the Core
Environment Program, BCI continues to
implement interventions geared towards
poverty reduction and livelihood
development. The focus has been on
strengthening and expanding locally
managed instruments such as Village
Development Funds (VDF), promoting
alternative livelihood options and supporting
small village infrastructure projects.
Increased access to cash, credit, and
financial assets. The VDF can be rated
a success in 11 villages with a cumulative
rate of return at 9.34 percent, while only
one village may incur a negative rate of
return. But the net gain has enabled
borrowers to enhance food security and
rice production.
The VDF initiated in BCI villages has
given additional impetus to livelihood
improvement activities/micro-projects
at household level. The BCI Project has
promoted the establishment of 11 VDFs,
which are revolving funds managed by
a village committee for providing microcredit and grants to households. Initially,
six villages established the VDF, opened
accounts and received seed capital by the
end of December 2007. By June 2009, all
target villages within the Project pilot site
were actively operating VDFs. Seed capital
disbursement to the VDFs ranged between
24-32 million kip (US$2,823-US$3,764) and
micro-credit was approved and disbursed
to households in the period June-July 2008
and June 2009, with an average microcredit disbursement rate of 97.96 percent.
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A total seed fund of 300,035,465 kip was
transferred into the VDF accounts. Some
of the livelihood interventions promoted
and tested by the BCI Project have now
been taken up by the households investing
financial resources accessed through the
VDF. Initially, an amount of 293.9 million
kip (approximately US$34,576) was
disbursed to 361 households from the 11
VDFs that received seed capital. By
October 2009, coverage grew to a total
of 500 households with a total amount of
329.4 million kip (US$38,753) distributed.
This represents a 12 percent increase in
lending volume. The micro-credit purposes
vary from rice cultivation, cash-crop
plantation, livestock raising and garden
vegetable cultivation to health care
expenses. A majority of the borrowings
were used for rice cultivation (55.8
percent), followed by livestock raising
(29.20 percent).
Given the various micro-credit sizes,
interest rates, repayment period, the gross
return before deduction of administration
costs and capital depreciation, a one-year
timeframe has been taken for calculating
the return on investments. The 11
villages are expected to receive a total
repayment amounting to 350,744,000 kip
(US$39,195), which reflects 19.34 percent
return on an investment of 293,900,000
kip (US$34,576). However, if assuming
a 5 percent administrative fee/charge for
the VDF committee as well as a 5 percent
capital depreciation to be deducted from
the gross rate of return on microcredit
investments by the VDF, the expected rate
of return decreases to 9.34 percent.
Livelihood intervention activities created
a high level of motivation and achieved
good financial returns with mushroom
cultivation, resulting in a net present
value (NPV) of 23,331,454 kip (US$2,745),
with an internal rate of return (IRR) of
33.13 percent considering a 10 percent
discounting rate over 10 years. In addition,
23.4 percent of households in the BCI
villages received a direct cash income
from the BCI Project, with an average of
366,123 kip (US$43) per household, equal
to 18 labor days (20,000 kip/day).
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Figure 8. (left)
VDF accountants
in action
(Photo: Jiao Xi)

Figure 9. (above)
Mushroom cultivation,
Ban Thahou
(Photo: Jiao Xi)

Small-scale infrastructure support has
also been provided to cater to priority
development needs as identified by the
villagers. The BCI Project has supported
small-scale infrastructure development in
BCI villages as part of the inputs and
interventions provided to increase
motivation and trust of local communities
to engage in conservation and sustainable
use. The BCI Project inputs on small-scale
infrastructure amount to US$167,973.
Alternative livelihood improvement
options/opportunities: BCI has supported
various livelihood diversification activities
such as rice improvement and seed
variety supply, NTFP harvesting and
marketing, cardamom plantation, fish
conservation zones, promotion of home
vegetable gardens, fruit tree gardens,
chicken raising and village
veterinary services.
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2. Land use planning and Biodiversity
Corridor Status:

The BCI Project has been supporting
land use planning and mapping by the
National Land Management Authority
(NLMA) with a view to determine village
boundaries and to provide accurate
GPS-based parceling of land plots and
land certificates. This is important for
beneficiaries to secure land tenure.
Furthermore, the Project has completed
an initial forest cover analysis, identifying
potential corridors for ecosystem
connectivity. Biodiversity corridor
mapping has led to identifying an area
encompassing the boundary of the BCI
villages as a sustainable-use area (SUA).
Inside the SUA different types of areas
have been classified: i) core areas
encompassing declared production forest
area (PFA) and restoration forest; and ii) linear corridors comprising protection forest.
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Two to three linear corridors that connect
to core forest areas are to be
finalized in discussions with villagers and
local authorities, which may include buffer
zones around the core area. In February
2009, ground truthing of the boundaries
between the Xe Pian protected area and
Thahou and Kiat Ngong villages was
conducted by BCI and Xe Pian NPA staff.
The pilot phase process of participatory
village land use planning by producing a
three-dimensional map was initiated for
Ban Houayko, with land certificates issued
to the households. In Ban Houayko the
District Land Management Authority, with
support from the BCI Project, measured
land plots for homestead and agriculture.
There are 146 plots/parcels of land with
land use certificates issued to villagers
covering a total of 107 ha: 31 plots are for
homesteads, covering 3.9 ha in total; rice
fields divided up into 30 plots covering
30.1 ha; for general crop plantation there
are 19 plots of land covering 18.6 ha; 35
commercial tree plantation plots, covering
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31.3 ha; 24 plots for cash-crops covering
20 ha; four plots as swidden fields
covering 1.9 ha; and three plots of settled
land (land without development but with
ownership to be determined soon)
covering 2 ha.

Figure 10.
NTFP processing
(Photo: Stephen Griffiths)

BCI Phase I prepared a ‘Vision Document’
and three-dimensional maps in September
2008. The aim of the maps is to help
officials and villagers to gain a better
understanding of, and communicate,
current village land use. Two workshops
were conducted in July and August 2008,
with all relevant stakeholders, to discuss
and articulate a vision for the sustainable
corridor in Pathoumphone District. The
vision document will be one component
of the existing legislation at different levels
(local, district, provincial and national) to
help act as a basis for recognizing and
protecting the corridor, linking the two
NPAs. On 22 January 2009, the Vision
Document was formally approved by the
Champasak Province Agriculture and
Forestry Office. Based on the data
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collection, a total of 12 maps have been
produced, covering Pathoumphone District
topographic areas, administration and
infrastructure, present land-use and future
potential land-use activities. Along the
Thahou village/Xe Pian boundary 12
boundary markers were set and 17
markers established along the Kiat Ngong
village/Xe Pian boundaries.
3. Forest restoration

Figure 11.
Land use planning
with 3D Model
(Photo: Jiao Xi)

The BCI Project established
demonstration plots for agroforestry and
enrichment planting using seven different
models to generate ‘lessons learned’ and
hands-on experience for villagers and
official staff, who participated in planting
and maintaining the plots. Over 5,585
seedlings were purchased and supplied
for the demonstration plots. These
activities were initiated in three villages;
Ban Thongpha, Houayko and Nakok,

Biodiversity Conservation Corridors Initiative (BCI)  Report  2006 - 2011

covering a total area of 7.71 ha and
involving 94 villagers. Enrichment
planting in the areas identified as
having the best potential for restoration
was initiated with 16,588 seedlings of 10
native species, planting a total area of 21
ha in Ban Houayko, Thongpha, Thahou
and Thopsok. Furthermore, in Sanot
village, a total area of 98.6 ha was
identified for regeneration, of which 6 ha
was designated for enrichment planting
requiring 8,000 seedlings. The Nakok
village survey identified 235 ha for
regeneration, with 13.58 ha identified for
enrichment planting, requiring 15,000
seedlings. In Ban Thopsok 120 ha was
identified for forest restoration, of which
7 ha was designated for enrichment
planting with 7,000 seedlings. 521
seedlings in Thopsok village and 1,032
seedlings in Houayko village
were released.
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Village forestry organization (VFO):
VFOs have been established by the
SUFORD project in nine of the 11 target
villages. VFOs are made up of two to six
villagers who are responsible for different
tasks and who work together as a ‘gobetween’ for villagers and project staff to
facilitate planning and implementation of
village participation in forestry and village
development activities. Establishing a
VFO and setting it up as a strong village
institution is an important way to ensure
local control over village participation in
project activities, as well as village
development growing out of benefits
accrued to the village through such
participation. The BCI project has worked
with villagers to expand membership of
the VFOs to a total of 78 members, of
which 20 are female, in the following eight
villages: Ban Houayko 10 members (two
female); Ban Nabon 10 (two female); Ban
Sanot nine (two female); Ban Somsouk 10
(two female); Ban Thahou nine (one
female); Ban Thongpha nine (three female);
Ban Thopsok 10 (three female), and
Ban Kiat Ngong 11 (five female).
Seed collection and nursery: VFO
members and field staff collected seeds in
combination with carrying out restoration
surveys. More than 100 kg of 13 native
tree species seeds have been collected.
A nursery was established in Ban Houayko
for the purpose of forest restoration in the
BCI site with a capacity of up to 50,000
seedlings. Ten villagers were selected as a
seedling production group and trained
by BCI and Xe Pian foresters on seedling
production. A second site was established
in Ban Thopsok in cooperation with
SUFORD. As SUFORD produced only
rattan, seedlings space was available for
up to 30,000 tree seedlings. The nursery
members, who provided the labor for
nursery activities, were paid for their
participation and part of the benefits went
to the VDF; the nursery group head received
50,000 kip per month from October 2007
to June 2008, and two deputy heads
received 30,000 kip per month. Over 7,221
seedlings of native species were produced
by the village nursery group. The nursery
group members  received compensation
for their labor based on the number of
produced seedlings at the rate of 500 kip
per seedling.
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Figure 12. (left)
Forest restoration work
(Photo: Jiao Xi)

Figure 13. (right)
A nursery was established
in Ban Houayko for
the purpose of forest restoration in the BCI site
(Photo: Stephen Griffiths)

F. Achievements under BCI Phase I

The substantive achievements under
Phase I were as follows:

Table 3.
Phase I Achievements in
BCI Pilot Site, Lao PDR

No

Description

Lao PDR

1

Small scale infrastructure ($US)

2

Village Development Fund – VDF (No of villages/US$)

3

Demonstration of forest restoration and agroforestry (ha)

4

Land use mapping and planning in Ban Houayko (ha)

5

Land use certificates issued (no. of plots/ha)

6

Forest restoration site identification (ha)

7

Nurseries (no.) – capacity of 30,000-50,000 seedlings

8

Village protection & patrolling team (no. of teams/members)

9

Capacity building-skills transfers (persons)

G. Impacts of BCI Phase I (as perceived
by beneficiaries and stakeholders)

Results of the impact assessment show
that, in general, 50.6 percent of the
households in the target villages received
support from the BCI Project, of which
79.7 percent perceived improvement in
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167,973
11/35,300
7.71
707.76
146/107
475
2
8/78
654

their livelihoods and 84.8 percent
expressed a high level of satisfaction with
the project. Social stratification in BCI
villages seems to have been positively
affected with a slightly upward mobility of
some households from the poor (-28.57
percent) and very poor (-67.16 percent) to
average level (+24.68 percent). Compared
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with non-BCI villages, the quality of life in
BCI villages as well as conservation
awareness can be rated as ‘high’.
Social and human assets: BCI
beneficiaries found capacity building
activities useful and their skills and
awareness have been improved. The
skills dealing with securing forest
protection seem to have been well received
by beneficiaries, since over 59 percent of
the respondents see this as highly
beneficial in improving their skill levels.
This is followed by awareness about
protecting the forests for the future. This
indicates that local beneficiaries fully
acknowledge the importance of forests as
a source of food (particularly NTFPs) and
shelter. Leadership in the village seems to
be equally important and 56.3 percent of
villagers interviewed in BCI target villages
perceive that they have strong leadership
and village organization. Both categories
of respondents (BCI villages and non-BCI
villages) valued the importance of improved
skills for income generation, participation
in decision-making (about projects and
income) and women’s participation, with
the majority rating such skills as ‘medium’
or ‘high’. Training or information regarding
land tenure and market information rank
slightly lower than the others in
effectiveness but these are also the
elements that have had a slow start.
Natural assets: The responses show
that over 60 percent of beneficiaries
interviewed welcomed agroforestry
inputs, followed by the acceptance of
NTFP restrictions by nearly 45 percent.
However, over 93 percent of the
respondents did not see any improvement
in NTFP processing and marketing, 85
percent saw little progress on land-use
certificate issuing, and over 72 percent saw
no improvement in soil fertility or reduction
in soil erosion. These negative responses
may be explained by the limited nature of
the budget and coverage of households
in BCI villages and the limited capacity in
land use planning that was available to
the BCI project. Physical assets. Under
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physical asset building, the beneficiaries
were asked about general information
regarding the quality of housing/dwellings,
sufficiency, access to roads, markets,
schooling, healthcare, water and sanitation
facilities. Also, information regarding the
ownership of assets, such as bicycles,
radios, TVs, telephones and tractors etc.
was gathered.
Comparison of responses between BCI
(312 HH interviewed) and non-BCI villages
(136 HH) shows that the status and
ownership of physical assets in BCI
villages is better than in non-BCI villages.
For instance, the average size of dwellings
in BCI villages is bigger than those in
non-BCI villages, access to markets,
facilities and road transport is better, and
ownership of bicycles/motorcycles and
radios/TVs is higher in BCI villages. In the
quality of housing, which can be taken as
a proxy indicator of wealth, 84.8 percent
of housing in BCI villages seems to have
iron/metal roofing compared to the roofing
of housing in non-BCI villages (72 percent).
It is understood that BCI Project support
is supplementing government efforts and
other programs and accelerating
improvements in quality of life and
poverty reduction.
Nearly 80 percent of the respondents
in BCI villages have found the BCI
small-scale infrastructure improvements
to have contributed significant benefits.
Over 49 percent perceive the highest
benefits in improving access to clean
water, while over 60 percent see an
improvement in school facilities
(co-financed with government programs),
which are important indicators of
contribution towards achieving millennium
development goals.
Financial assets. In 2009, a BCI Project
internal evaluation was undertaken in the
6 VDFs in Somsouk, Laonga, Namom,
Kiat Ngong, Thopsok and Houayko
villages, which initially received seed
capital. The evaluation was conducted over
12 days and involved interviews with
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374 participants (198 female). It focused
on: i) reviewing the VDF processes within
each village; ii) reviewing the VDF
administration structure and duties of the
five committee members in each village
and management capacity of the existing
six VDFs; iii) checked the quality of
financial recording; iv) followed up on
beneficiaries and their project activities;
and v) audited bank books, income and
expenditure statements, interest, and
checked monthly income and expenditure
against activities. During the evaluation
the team discussed VDF activities and
processes with village committees,
villagers and beneficiaries, and discussed
with villagers what problems, if any,
existed and how best to adjust and
resolve these.
The overall conclusion was that the
village authorities and villagers generally
understand project policy and the
importance of VDF to: provide capital for
poor families, which enables an increase
in production, trading and health; in order
to decrease forest destruction; improve
villagers’ standard of living; reduce the
number of poor families and to strengthen
local village management capacity. The
VDFs were generally operating well, with
committees having good understanding
of VDF policy and practices. Committee
members were able to calculate
funding, interest rates and record income
and expenditure. Some records did lack
details, however this was due to the
educational levels of committee members.
Repayment by some beneficiaries had
been delayed because of the high
interest rates in some villages. To improve
the function of the VDFs, the evaluation
recommended regular monitoring of VDF
activities, that villagers have exchange
visits to share ideas and knowledge and

Figure 14.
Small-scale infrastructure
improvements included
improving access to
clean water
(Photo: Stephen Griffiths)
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Figure 15. (left)
BCI project components
inputs with integrated
TA costs

9%
21%
38%

2%
3%
3%

Figure 16. (right)
Poverty reduction components (direct inputs without
TA)

5%
20%

7%

63%
12%

6%
11%

Poverty Reduction

Infrastructure

Land Use Planning

Village Development Fund (VDF)

Ecosystem Restoration

Agriculture Development Support

Capacity Building

Village Based Development

Sustainable Financing

Community Corridor Management

Equipment and Supplies

Poverty/Socio-economic/PRA surveys

Project Management

that VDF committee members meet to
discuss VDF policies and seek consensus  
on appropriate interest rates between the
various villages.
H. Project Expenditure

The total project amount disbursed for
implementation was US$967,790. An
analysis of project finances channeled
to the non-state partner (WWF) and the
allocation of TA costs to components, as
well as general project management (see
Figure 15), as of June 2009, revealed that
74 percent of BCI Project investment in
the pilot phase went towards achieving
project outputs. Of this, 38 percent was
utilized on poverty reduction activities,
12 percent on capacity building, 11 percent
on ecosystem restoration and biodiversity
conservation, 6 percent on land use
planning and 7 percent on studies for
identifying sustainable financing models.
Only 5 percent had been used for
equipment and supplies while 21 percent
went towards project management. The
project management costs exclude those
TA costs that are directly attributable to the
components but include personnel costs
related to project management and
representational functions only.
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In the breakdown of project expenditure
on the poverty reduction component (see
Figure 16), the major share goes to smallscale infrastructure at village level (63
percent), followed by the VDF seed
capital at 20 percent. The remaining
amounts consist of minor investments in
agriculture support (3 percent) and
village-based development – 3 percent
(e.g. NTFPs), with 2 percent going to
community corridor management and 9
percent spent on socio-economic surveys
and PRAs.
I. Conclusions and Lessons Learned
from Phase I

Implementation of BCI in the Xe Pian-Dong
Hua Sao site between 2006-2009 has
provided an opportunity to test the
robustness of the BCI component design.
The design is deemed to be strong and it
caters to both the conservation and
development needs of the communities.
With good design, dedicated staff on the
ground, and conducive policy and
institutional support (3-P approach – plan,
people, and policy), measurable impacts
can be achieved in a short time period
using the BCI model. The BCI engaged
in areas outside protected areas which,
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in most cases, have a higher
biodiversity but also pose a dynamic
challenge of development pressure and
ecosystem maintenance needs. As
villagers are not constrained by protected
area regulations in spaces outside NPAs,
a flexible approach to meeting local needs
and addressing conservation issues
seems to bear fruit and stands a better
chance of success.
The integration of livelihood improvement
activities, addressing infrastructural needs
and priority concerns of local people,
and improving basic food security needs,
provided the appropriate incentive
coupled with awareness raising to tackle
conservation and ecosystem maintenance
needs. These are small amounts of direct
investment with valuable returns in the
medium- to long-term.
Supportive government officials in Lao
PDR also made a big difference and this
is an essential ingredient in the success
of BCI. Together with robust planning
and effective implementation staff, policy
support is an essential factor for success.
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The program has been successful in
institutionalizing local rules and regulations
pertaining to natural resource management
and development. This provides an
opportunity to embed BCI in upstream
planning process by clearly defining
biodiversity corridors and management
regimes within policy frameworks, both at
provincial and national levels.
In the absence of optimal government
capacity to execute/implement a project
of this magnitude and complexity, it was
necessary to have support from nongovernment partners and international
consultants. This, however, has resulted
in relatively high coordination and
administrative costs. With the gradual
improvement in provincial and national
governments’ capacity to implement
such initiatives, it is expected that
overhead costs will be reduced, although
this demands greater capacity
building interventions.
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THAILAND
Tenasserim Biodiversity
Conservation Corridors
BCI Pilot Site Report
July 2011

Abbreviations
ADB

Asian Development Bank

BCI

Biodiversity Conservation Corridors Initiative

DNP

Department of National Parks, Wildlife and Plant Conservation

FC

Forest Complex

GHG

greenhouse gases

GIS

geographical information system

MNRE

Ministry of Natural Resouces

MPWS

Maenam Phachee Wildlife Sanctuary

NHP

National History Park

NTFP

non-timber forest product

RETA

regional technical assistance

RPP

Royal Princess Project

RTA

Royal Thai Army

SYNP

Sai Yok National Park

VRF

Village Revolving Fund

WEFCOM

Western Forest Complex

WCS

Wildlife Conservation Society

WNRF

Wangyai Maenamnoi National Reserve Forest

Cover photo: Wildlife Conservation Society

Figure 1.

Corridor delineation
for all target landscape
species

A. Biodiversity conservation corridor and
forest cover status

The biodiversity corridor located in the
forest remnant between Sai Yok National
Park (SYNP) and Maenam Phachee
Wildlife Sanctuary (MPWS) is currently
under government plan and consideration
for conserving as the Tenasserim corridor.
The corridor is composed of: (i) Wangyai
Maenamnoi National Reserve Forest
(WNRF); (ii) area under the administration
of Royal Thai Army (RTA); and (iii) the
Natural History Park, initiated by Her
Royal Highness Princss Maha Chakri
Sirindhorn – also known as the Royal
Princess Project (NHP). Due to their
proximity to the national border, all three
areas are supervised by the 9th Infantry
Division of the Royal Thai Army.   
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The results from the GIS analysis display
the approximate areas of the WNRF, RTA
and NHP as 293 km2, 199 km2 and
233 km2 respectively. The proposed
corridor with a 10 km-wide strip from the
country border, excluding core areas, is
1,807 km2.   
Corridor delineation on the map was done
through a consultative process analyzing
the  habitat of eight target landscape
species. The landscape species are the
elephant, big cats (tigers and leopards),
Gaur, Sambar, Common Muntjac, Serow
and the Great Hornbill. The proposed
corridor was designed to ensure that it
plays a role in facilitating the movements
of wildlife between two adjacent protected
areas, enabling landscape species to stay
in the corridor for a while during migration.
The area of the proposed corridor is
66,700 ha (or 667 km2).
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Figure 2. (left)

Proposed corridor
design with different
zonings

Figure 3. (right)

Wildlife in the
Tenasserim landscape
(Photos: Wildlife
Conservation Society,
except Macaque by
Stephen Griffiths)
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Figure 4.

Undisturbed - Evergreen

1%

29%

Undisturbed - Mixed Deciduous

4%

Forest status and land
use in the Tenasserim
corridor landscape

Undisturbed Forest - Deciduous
Disturbed - low degradation

53%
Disturbed - hight degradation
Disturbed - Bamboo
Human - Agriculture

25%

30%
Human - Others
Human - Plantation
Human - Water

20%
17%

7%

Table 1.

Forest cover in the
Tenasserim corridor
landscape

Summary area (km2) of land cover classes in Biodiversity Corridor Area
Land use cover

Total area

% total

Core area

% Core

Corridor area

% Corridor

Mixed deciduous forest

924.61

26.79%

704.56

20.41%

220.05

6.38%

Degraded deciduous forest

909.53

26.35%

96.20

2.79%

813.34

23.56%

Dry evergreen forest

722.77

20.94%

634.25

18.38%

88.52

2.56%

Human dominated zone

595.95

17.27%

30.19

0.87%

565.76

16.39%

Moist evergreen forest

128.54

3.72%

128.18

3.17%

0.36

0.01%

Degraded dry evergreen forest

59.08

1.71%

58.97

1.71%

0.11

0.00%

Bomboo forest

39.77

1.15%

29.84

0.86%

9.93

0.29%

Hill evergreen forest

26.97

0.78%

25.83

0.75%

1.14

0.03%

Dry dipterocarp forest

19.67

0.57%

13.08

0.38%

6.58

0.19%

Plantation

12.90

0.37%

0.00

0.00%

12.90

0.37%

Water

11.76

0.34%

1.70

0.05%

10.06

0.29%

Total

3,451.54

100%

1,722.79

49.91%

1,728.75

50.09%

Sum of primary forest

1822.55

52.80%

1505.90

43.63%

316.65

9.17%

Sum of degraded forest

1,008.38

29.22%

185.00

5.36%

823.38

23.86%

608.85

17.64%

30.19

0.87%

578.66

16.77%

Sum of human dominated zone
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B. Values of ecosystem services in
Biodiversity Conservation Corridor

in biomass density is given in Table 2. The
main differences are in mixed deciduous
forest and dry evergreen forest.

A systematic study on the valuation
of ecosystems services has yet to be
carried out in this area. However, some
assessment has been completed to
estimate GHG emission sequestration
potential. Above ground biomass
estimations in Kaeng Krachan National
Park, at the southern part of the
Tenasserim Biodiversity Corridor, differ
from other studies in Thailand. The range

Table 2.

Biomass Density of
Sample Plot Stations
within the Kaeng
Krachan FC

In the Tenasserim Biodiversity Corridor,
the CO2 storage value ranges from 55-83
million tonnes from the forested area
of 283,094 ha. Taking a conservative
estimate of US$5/ton of CO2 , the value
of CO2 ranges from US$278 million to
US$468 million. An average unit value per
ha is US$985 to US$1.653/ha.

Aboveground Biomass

Kaeng Krachan	Other Studies

Mixed Deciduous Forest

60.70 - 111.40 ton/ha

96.28 - 311 ton/ha

Dry Dipterocarp Forest

61.53 - 63.09 ton/ha

N/A

Hill Evergreen Forest

445.02 ton/ha

N/A

Dry Evergreen Forest

89.58 - 221.43 ton/ha

126 - 252 ton/ha

Station

Forest Type

Composition

Count
(no)

Stand Density
(stem/ha)

BA
(m^2/ha)

WS
(ton/ha)

WB
(ton/ha)

Wl
(ton/ha)

AGB
(ton/ha)

KKC_008

Mixed
Deciduous
Forest

Tree + Lianas
+ Bamboo

102

637.50

22.16

66.84

14.69

2.00

111.40

KKC_014

Mixed
Deciduous
Forest

Tree + Bamboo

162

1,012.50

15.89

31.11

5.67

1.23

60.70

KKC_012

Dry
Dipterocarp
Forest

Tree

196

1,225.00

14.97

51.07

10.20

1.83

63.09

KKC_009

Dry
Dipterocarp
Forest

Tree + Lianas

307

1,918.75

15.02

50.50

9.02

2.01

61.53

KKC_010

Evergreen
forest along
the creek

Tree + Lianas

204

1,275.00

40.36

328.40

113.37

5.57

447.34

KKC_003

Hill
Evergreen
Forest

Tree + Lianas

170

1,062.50

43.82

329.46

109.13

6.43

445.02

KKC_018

Dry Evergreen
Forest

Tree + Lianas

334

2,087.50

35.85

166.26

50.30

4.86

221.43

KKC_015

Dry Evergreen
Forest

Tree + Lianas

352

2,200.00

31.05

129.96

37.86

4.37

172.19

KKC_011

Dry Evergreen
Forest

Tree + Lianas

350

2,187.50

26.74

100.43

28.52

3.69

132.64

KKC_013

Dry Evergreen
Forest

Tree + Lianas

160

1,000.00

15.82

67.74

19.55

2.30

89.58

NOTE: BA  = basal area; WS = stem mass ; WB = branch mass; Wl = leaf mass; AGB = Aboveground biomass
Source. Chingchai Viriyabuncha et.al., Department of National Parks, Wildlife and Plant Conservation, Thailand

Biodiversity Conservation Corridors Initiative (BCI)  Report  2006 - 2011

Greater Mekong Subregion Core Environment Program

165

Land-use/Forest Type
Total Area (ha)
AGB
		
(ton/ha)
			
			

Total
C-stock in
average
(ton/ha)

CO2
Storage
(ton/ha)

Total Carbon 	Value Carbon
Storage (ton)
(US$)

Mixed deciduous forest

92,461.00

111.40

55.70

204.24

18,884,462.15

94,422,310.76

Degraded deciduous forest

90,953.00

60.70

30.35

111.28

10,121,660.30

50,608,301.48

Dry evergreen forest

72,277.00

153.96

76.98

282.26

400,949.99

102,004,749.96

Human dominated zone

59,595.00

-

Moist evergreen forest

12,854.00

100.00

50.00

183.33

2,356,566.67

11,782,833.33

Degraded dry evergreen forest

5,908.00

89.58

44.79

164.24

970,307.36

4,851,536.78

Bamboo forest

3,977.00

85.00

42.50

155.83

619,749.17

3,098,745.83

Hill evergreen forest

2,697.00

445.02

222.51

815.86

2,200,380.22

11,001,901.12

Dry dipterocarp forest

1,967.00

61.53

30.76

112.80

221,880.63

1,109,403.16

Plantation

1,290.00

Water

1,176.00

CO2 Storage

55 - 93 mill tons

$278-468 mill

Total

345,155.00

C Storage

15 - 25 mill tons

Forest Area

283,094.00

Unit Value

985 – 1,653

-   

-

      -   

             -   

US$/ha

Source: Calculated by Jiao Xi and H.Moinuddin, Consultants, ADB R-PPTA 7459 October 2010 based on WCS Thailand, 2009, Wildlife and
Its Habitat Assessment in the Corridor Zone under the BCI Pilot Site in the Tenasserim WEFCOM Thailand

C. Biodiversity profile and monitoring

A preliminary survey in the corridor and
the adjacent protected areas shows
evidence of 23 species of large- and
medium-sized mammals and two large
birds, namely: the tiger, elephants,
tapirs, Gaur, Banteng, leopards, the
Common Muntjac, Sambar, serow, wild
boars, sun bears, Black bears, the Asian
jackal, Dhole, Langur, gibbons, Lesser
Mouse-deer, macaques, wild cats, otters,
pangolins, the porcupine, civets, the
Oriental Pied  Hornbill and the Great
Hornbill. A species list of the wildlife
found during the preliminary survey is
shown in Table 4.
1. Baseline state, pressure, and response
2007

The state of the BCI pilot site was found
to be ‘very unfavorable’, as remote
sensing data suggest natural forest
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covers only 7 percent of the area. Little
species monitoring has been carried out
to date at the pilot site, but the Asian
elephant (Elephas maximus), leopard
(Panthera pardus), serow (Capricornis
sumatraensis), Sambar (Cervus unicolor)
and Great Hornbill (Buceros bicornis)
have all been recorded. A number of the
protected areas in the Western Forest
Complex (WEFCOM) are assessed as
‘near favorable’ or ‘favorable’ and Kaeng
Krachan was assessed as ‘unfavorable’.
Overall, it is clear that the pilot site is in a
considerably worse condition than nearby
protected areas, which still hold good
populations of large mammals that could
repopulate the pilot site in the future.

Table 3.

Carbon Storage Capacity
and Values in the
Tenasserim

The level of threats (or pressure) on the
BCI pilot site appeared to be ‘medium’.
The most widespread threats are from
agricultural expansion (mainly grazing
of domestic animals in forests, but
also encroachment), roads, hunting
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Species list

Protected areas
SINP

Elephant

MPWS

Corridor areas
PCNP

WNRF

RTA

√			

√		

Guar

√

√		

Tiger

√					

√

√

Leopard

√					

Sambar

√

√

√

NHP

√		

√

Serow

√

√

√

√		

√

Common Muntjac

√

√

√

√

√

√

Great Hornbill

√

√				

√

Banteng
Bears pp. (Sun bear & Black bear)				

√		

√

Small Felidae

√

√

√

√

√		

Wild dog (Asian jackal, Dhole)		

√		

√

√

√

Wild boar

√

√

√

√

√

Tapir

√

√				

Langur

√			

√

√		

Gibbon

√

√		

√		

Macaque

√

√		

√		

Lesser mouse-deer		

√			

Otter		

√				

√

Porcupine

√

√		

√		

Pangolin

√

√		

√		

Oriental Pied Hornbill

√

√				

Table 4.

Species list of wildlife
occurrences during the
survey

and trapping, and illegal logging.
Invasive alien species are seen as
a lesser, although growing, threat
spreading particularly from adjacent
agricultural areas. Currently, 20 percent
of the environmentally sensitive sites in
WEFCOM, for which there are data, as
well as Kaeng Krachan National Park, are
being affected by invasive alien species,
more than in any pilot site in the GMS.
Pollution has been a localized, but high,
threat in WEFCOM in the past owing to
mining activities.
Conservation actions (or response) were
assessed as ‘low’ in the BCI pilot site,
with management planning only just
starting there. Notably, conservation
efforts in the pilot site include plantations
with native species in order to address
the very low forest cover and to reconnect
protected areas to its north and south.
Kaeng Krachan National Park, and the
protected areas in WEFCOM for which
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√

√

data are available, have management
plans, however they are often out of date
or not yet comprehensive. Substantive
conservation measures are already being
implemented in these protected areas,
but are limited by resources and capacity,
resulting in response being assessed as
‘medium’ or ‘high’ in most areas.
2. State, pressure, and response 2008

In 2008, the state of biodiversity in the
Thailand pilot site was assessed as ‘very
unfavorable’, the pressure as ‘high’ and
the response as ‘low’. Trends in the four
clusters within the corridor are assessed
similarly: state in all four clusters is ‘very
unfavorable’, due to low levels of natural
habitat remaining; pressure is ‘medium’
(except Suan Phueng Cluster being
classed as ‘high’, because of increasing
tourism activities) and response is
‘low’ (except Suan Phueng Cluster
‘negligible’, due to missing protected
area delineation).
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Figure 5.

Macaque in
Tennasserim (Photo:
Stephen Griffiths)

Figure 6.

A team of WCS
researchers monitor
wildlife in the forest
(Photo: Wildlife
Conservation Society)
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D. Socio-economic profile

In the BCI pilot site in Tenasserim,
activities have been undertaken in four
selected clusters covering 20 villages,
with each cluster consisting of five
villages. The estimated total population in
the clusters is 12,453, comprising 4,438
households, the majority of whom identify
themselves as Thai, but also include
significant numbers of ethnic minorities.
The largest ethnic group is Karen, making
up about one third of the population
in the Tanaosri Cluster (Queen Sirikit
Indigenous Plant Study Center) and the
Suanphueng Cluster (Princess Sirindhorn
Natural Study Center). Mon and Burmese
ethnic groups represent 4 percent of the
Princess Sirindhorn Study Center and
Saiyok National Park. Small groups of
Laotians, Chinese and Indians are also
spread across the site.

The largest proportion of the working
population is engaged in agricultural
activities, with a significant number also
supplying unskilled labor to larger farms
or other sectors, especially construction.
Most households do not own land,
with about 46 percent holding landuse permits, with no right to sell. The
most important crops are rice, cassava
and sugar cane.  Between 4 and 15
percent of the interviewed farmers used
agricultural produce exclusively for
consumption, with the remaining selling
them to traders, rice mills, processing
factories and local investors. In Sai Yok
National Park many use the services of a
cooperative. Decisions on price generally
lie with the buyer. Villagers in locations
with more limited access to roads and
markets have less negotiating power and
feel compelled to sell their produce at
whatever price is offered.
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Figure 10.

Target clusters with
population, 2007
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Figure 7. (above)

Traces of an animal are
examined, documented
and registered (Photo:
Stephen Griffiths)

Figure 8. (left)

Village meetings in
the pilot site are an
important part of
management planning
prior to conservation
action (Photo:
Department of National
Parks)
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Villagers are highly dependent on
the forest as an additional source of
livelihood. More than 80 percent of the
households gather bamboo shoots and
mushrooms from the forest, as well as
various types of vegetables and dried
wood, for both consumption and sale.
Households in Sai Yok National Park also
hunt wild animals and collect honey.
Women play a dual role, doing household
chores as well as being breadwinners
outside the home, as they are also
involved in income generating activities to
supplement the family’s income. Statistics
show that the number of women in
agriculture is slightly higher than men.
Based on project consultation at the
household level, some of the women
explicitly expressed the burden they
bear in light of the responsibility, which
they deemed to be “too much”. This was
compounded by the fact that they were
“expected to work hard” in their dual role,
while society still considered men as
the breadwinners.
E. Main project interventions under BCI
Phase I
1. Poverty reduction

The Revolving Fund is one mechanism
for poverty reduction. A total amount
of 4,000,000 Baht (US$112,108) was
disbursed to 20 villages for the purpose
of sustainable natural resource utilization
and conservation. A detailed study
on fund management was completed
and the results guided the villagers
on fund requests and management.
Aside from that, the regulations,
conditions and process of fund utilization
were determined for fund operations
and assessment.  

(Ban Ton Ma Muang), Tanaosi (Ban
Huai Muang) and Ban Bueng (Ban Phu
Nam Ron and Ban Pong Krathing Bon)
clusters, and villagers have gained
income from seedling production.
Seedlings for reforestation given to the
villagers were sold back to the project for
income, while seedlings for fruit trees, rattan
and bamboo were grown for their own use.
In this way, villagers are encouraged not to
go into the forest to collect these products.
The cost of seedling production is Baht
2/seedling and the cost of tending for
a 12-month-old seedling is Baht 1.33/
seedling. Remuneration was paid to
villagers involved in the construction of
575 check dams, 23 semi-permanent
dams, four permanent dams and land
preparation for forest rehabilitation at the
rate of Baht 300/person day.
Several local people were employed
to undertake land preparation and
planting for ecosystem restoration,
as well as to participate in check dam
construction. This cost a total of 905,000
Baht (US$26,357) or 3,017 person days
(Baht 300 or US$8.57/ person/ day), for
575 check dams constructed in 13,093
person days and for 1,750 rai (280 ha.) of
land preparation and planting activities at
13,125 person days, including the raising
of 287,500 seedlings.

Conservation activities implented
under BCI created several employment
opportunities. Village nurseries were
established in four villages in Sai Yok
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Training on herbal toiletries production
was provided to five villages of the
Sai Yok National Park cluster, and
other alternatives for local livelihoods
have been identified in three clusters
(Thai Prachan National Park, Princess
Sirindorn Project and Sai Yok National
Park) including herbal toiletries article
production, herb farming and fast growing
tree plantations. The training on herbal
toiletry article production was provided
to the villages of Sai Yok National Park
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cluster in June 2008. In the Queen Sirikit
cluster and Princess Sirindhorn cluster
the alternative livelihood training was
organized in August 2008.

Figure 9.

Livelihood activities in
the Tenasserim (Photo:
Stephen Griffiths)

2. Land Use Planning and Land
Management

Review of the land use, land evaluation
and land use changes using GIS was
accomplished in four clusters. WCS had
updated the classification of land-use and
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forest types using satellite interpretation
in 2009 and suggested four management
zones. After a series of village meetings,
the communities around Sai Yok National
Park agreed on extension areas of the
National Park. Implementation modalities
are yet to be worked out.
Suggested land use zoning for the
corridor is as follows:
• Maintenance zones, comprising areas
covered by undisturbed habitat classes
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for more than 50 percent;
• Natural regeneration zones, comprising
areas covered by undisturbed habitat
classes for less than 50 percent but
more than 1 percent;
• Man-made restoration zones,
comprising areas covered by
undisturbed habitat classes for less
than 1 percent;
• Sustainable use zones, comprising
areas covered by undisturbed habitat
classes for less than 1 percent and by
human-dominated classes for more
than 50 percent.
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The proposed zones for land use
management are to be categorized as:

3. Restoration and maintenance of
ecosystems

• Zone 1: Agroforestry (sustainable-use
zone)
• Zone 2: Livelihood plantation (buffer
zone)
• Zone 3: Carbon sequestration (natural
regeneration and restoration zone)
• Zone 4: Deforestation avoidance
incentives zone.

Check dams increase water retention in
the head watershed areas and provide or
increase water supply to the downstream
watersheds, as well as minimize the risk
of forest fires. To date, communities have
participated in the construction of 575
check dams in four clusters. The cost of
mixed check dams is Baht 5,000/dam.
The construction of check dams was
done in compliance with the manual
issued by the Watershed Conservation
and Management Office of the DNP.

Figure 10. (below)

Locations of check dams
constructed in BCI site

Sai Yok Cluster

Tanaosi Cluster
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Photo: Stephen Griffiths

The locations of dams (check dams, semi-permanent dams and permanent dam) in Sai Yok and Tanaosi
Cluster.		
Check dam		
Semi-permanent dam		
Permanent dam

According to the second meeting of
the National Steering Committee, an
implementation plan was approved to
reduce fire breaks and construct an
additional 50 mixed check dams to
be natural fire breaks in Thai Prachan
National Park cluster. At a higher cost, the
National Steering Committee approved
the construction cost of semi-permanent
and permanent check dams at Baht
35,000/dam and Baht 62,000/dam.

In Sai Yok, a total of 750 rais1 (approximately
120 ha) of degraded areas (gaps) were
identified for forest restoration, and were
restored with community participation. At
village nurseries 137,500 seedlings were
raised using 11 local species. Similarly, in
the Ban Bueng cluster the restoration of
1000 rais (160 ha) commenced amid formal
ceremony. Village nurseries raised 150,000
seedlings using 12 indigenous species.

Figure 11.

Check dams help control
water flows during the
rainy season, regulating
flood prone areas
(Photos: Stephen
Griffiths)

Species selection in the planting area
was based on a study of forest structure
and species mix in the forested areas.
Both dominant species were selected
(Pterocarpus macrocarpus, Oroxylum
indicum, Afzelia xylocarpa) as well as
alternative species for local people to
utilize as food banks (Thyrsostachys
siamensis Gamble) were chosen.

  6.25 rai  = 1 ha .

1
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Photo: Stephen Griffiths

F. Achievements under BCI Phase I

The substantive achievements under
Phase I were the following:

Table 5.

No.

Description

BCI Phase I activities,
Thailand

Quantities

1

Number of check dams (including permanent and semi-permanent)

2

Village Revolving Fund – VRF (US$)

3

Demonstration of forest restoration (ha)

4

Land use mapping (ha)

5

Nurseries (no.) - capacity of seedling

6

Capacity building-skills transfer (persons)

112,108
280
66,700

G. Project Expenditure

In Thailand, the total amount of funds
advanced to both government and
non-government partner (WCS) was
US$1,017,183, of which US$936,212 was
utilized by DNP and US$80,971 by WCS.  
H. Conclusions and Lessons Learned
from Phase I

The corridor is under increasing
development pressure from commercial
plantations, tourism resorts, recreational
projects and housing. Most of the villages
in the border area have limited land or
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603

2/300,000
1,000

no access to land for agriculture; hence,
many are dependent on the forest and its
products to support their livelihoods. The
pressure from this is further exacerbated
by a growing population, due to inmigration and refugees. The threats to
ecosystem integrity in the Tenasserim BCI
pilot site include illegal forest use, forest
fires, poaching, uncontrolled fishing,
uncontrolled domestic livestock rearing,
land encroachment and mining. But there
is hope that BCI investments will have
positive impacts on the landscape. Table
6 elaborates upon expected impacts in
the future.
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Local communities

Local government

National government

Biodiversity

Increase food supply
property & health

Increase in revenues

Increase in revenues

Tourism

Increase in
tourism income

Increase in tax income

Increase in revenues

Carbon sequestration

Income from
reforestation activity

Increase in revenues

Increase in revenues

Agriculture

Sustainable & affordable Income from local taxes
food prices, less
production losses

Income from
national taxes

Fishery

Sustainable income
source

Increase in
national taxes

Non-timber
forest products

Sustainable & affordable Sustainable & affordable Sustainable & affordable
long-term supply
distribution & supply
distribution & supply

Local communities

Increase in local taxes

Local government

Table 6.

Expected long-term
impact of the project
implementation on
stakeholders

National government

Water Supply

Sustainable & affordable Sustainable & affordable Sustainable & affordable
water supply
distribution & supply
distribution & supply

Flood prevention

Less casualties, house
damage

Less damage to
infrastructure

No loss of national
tax revenues

Fire prevention

Less casualties, house
Property & health

Less damage to
infrastructure

No loss of national
tax revenues

Biomass

Sustainable & affordable Income from taxes
long-term supply

Photo: Sarah Katz

Income from
revenues
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VIET NAM
Ngoc Linh – Xe Sap
Biodiversity
Conservation Corridors
BCI Pilot Site Report
July 2011

ABBREVIATIONS
ADB

Asian Development Bank

BCI

Biodiversity Conservation Corridors Initiative

CDF

Commune Development Fund

CFM

Community-based Forest Management

DARD

Department of Agriculture and Rural Development

DONRE

Department of Environment and Natural Resources

FDD

Forest Development Department

FIPI

Forest Inventory and Planning Institute

FPD

Forest Protection Department

GHG

Greenhouse Gases

GIS

geographical information system

IUCN

World Conservation Union

MARD

Ministry of Agriculture and Rural Development

MCNV

Medical Committee Netherlands Viet Nam

MONRE

Ministry of Natural Resources and Environment

MOSAIC

Management of Strategic Areas for Integrated Conservation

NTFP

non-timber forest product

PPIU

Provincial Project Implementation Unit

RETA

regional technical assistance

SEA

Strategic Environmental Assessments

USAID

United States Agency for International Development

VPT

village protection/patrol team

WWF

World Wide Fund for Nature

Cover Photo: Stephen Griffiths

A. Biodiversity conservation corridor and
forest cover status

The biodiversity corridor landscape
(see Figure 1) in the Central Annamites
(Viet Nam) follows two axes: a north-south
corridor across the eastern edge of the
Annamites mountain ridge along the Lao
PDR border, which connects Huong Hoa
and Dak Rong Nature Reserves  (Quang
Tri), Phong Dien Nature Reserve (Thua
Thien Hue), Ngoc Linh and Song Thanh
Nature Reserves (Quang Nam) to the newly
established Saola Reserve in Hue and
Dong Amphan (in Lao PDR); and an
east-west corridor which connects
protected areas in Lao PDR (Xe Sap
National Protected Area) and the new
Saola Nature Reserves (Thua Thien Hue
and Quang Nam) with Bach Ma National
Park and the Hai Van Pass forest area on
the coast. In the pilot phase, the focal area
of BCI interventions covered selected
communes in Quang Nam (21 communes)
and Quang Tri (21 communes).

Figure 1.
Biodiversity Conservation
Corridor Connectivity:
North and South

Biodiversity Conservation Corridors Initiative (BCI)  Report  2006 - 2011

Greater Mekong Subregion Core Environment Program

181

Figure 2.
Forest cover in
the Biodiversity Conservation Corridor
in Central Annamites
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Land use/Forest Type
Rich evergreen forest
Medium evergreen forest

Total Area

Quang Nam

TT Hue

Quang Tri

59,611.94

17,519.05

27,520.16

14,572.73

167,459.77

85,795.08

33,035.60

48,629.09

Poor evergreen forest

99,155.59

46,240.02

42,758.34

10,157.23

Young forest

34,521.00

10,638.10

23,185.27

697.63

Bamboo forest

15,924.16

7,794.49

509.89

7,619.78

Plantation

11,819.20

1,243.40

8,559.11

2,016.69

Non-forest

173,914.24

71,877.91

27,139.75

74,896.58

Rocky area

3,567.79

–

14.58

3,553.21

33,614.31

23,643.74

5,259.59

4,710.98

2,933.46

640.00

991.61

1,301.85

Total Area

602,521.46

265,391.79

168,973.90

168,155.77

Forest Area

360,748.30

160,192.25

126,499.37

74,056.68

Agriculture-settlement and other
Water body

Source: 3 Type Forest Planning, Sub-FIPI and Provincial DARD, 2007.

Table 1.
Forest cover and types
in the Biodiversity Conservation Corridor
(in ha)

In the scaling up phase of BCI, the
Biodiversity Conservation Corridor in
Viet Nam connects seven protected
areas spread over 34 communes in three
provinces (Quang Nam, Thua Thien Hue
and Quang Tri), with an aggregate area of
602,521 ha (including Special Use Forests
and Nature Reserves), of which 360,748
ha or 60 percent can be classified as
forested (excluding bamboo forests
and plantations).
Within the corridor area rich forest (59,612
ha) makes up less than 10 percent of the
total area, while medium forest (167,459
ha) accounts for nearly half the forest area,
with poor and young forest accounting for
27 percent and 9.5 percent respectively.
Nearly 30 percent (173,914 ha) is
considered to be non-forest consisting of
classes 1a (bare land), 1b (shrubland), and
1c (scattered trees).
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B. Values of ecosystem services in
Biodiversity Conservation Corridor

The total value of ecosystem services
assessed in the biodiversity corridor area
amounts to US$1.8 billion per annum,
which translates into just over US$5,000
per ha per annum. Carbon storage
function provides the highest values
followed by water regulation services.
Non-timber forest product (NTFP) value
comes out low (US$1.7 million per year)
due to an insufficiency of available data for
marketed products. The livelihoods of local
communities also depend on forest
ecosystem goods and services; hence,
the valuation in this case is a conservative
estimate. The actual importance of NTFPs
must be rated higher than its nominal
value. Values of soil erosion control may
also be under-estimated as the damage
cost of landslides due to soil erosion has
not been taken into account in
this valuation.
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Ecosystem
Services

Quang Nam
(160,192 ha)

Thua Thien Hue
(126,499 ha)

Quang Tri
(74,057 ha)

Total
(360,748 ha)

Unit Value
(USD/ha)

803

606

284

1,693

5

Carbon storage

312,685

262,357

176,672

751,714

2,084

Watershed protection (storage)

226,883

179,163

104,888

510,934

1,416

Water quality regulation

181,052

142,972

83,700

407,724

1,130

NTFP

Soil erosion control
Total Value

63,937

50,489

29,558

143,984

399

785,360

635,588

395,102

1,816,050

5,034

Source: GMS Biodiversity Conservation Corridors (ADB R-PPTA 7459), July 2010

In the Da Nhim Watershed Valuation
study*, Lam Dong Province, the benefit of
1 ha of forest is estimated for the Da Nhim
hydropower scheme to be US$69.07/ha/
year, of which US$14.64/ha/year is for
water regulation and US$54.43/ha/year
for reduction of sediment in the reservoir.
In the dry years, the role of the forest in
water regulation is critical for hydropower
generation. There are more than 20
hydropower plants in the Quang Nam,
Thua Thien Hue and Quang Tri. Taking the
results of the Da Nhim Watershed valuation
study at US$69.07/ha/year as an average
value, the forests in the biodiversity corridor (360,748 ha) area can contribute up to
US$25million annually to the hydropower
schemes.
C. Biodiversity profile and monitoring

Several biodiversity assessments were
completed prior to project inception
focusing on the bird diversity of the Ngoc
Linh Mountain System. Bird diversity and
endemism is high, with Viet Nam having at
least two endemic birds found in no other
location. Prior to these efforts, only French
explorers visited the area to collect birds
and mammals in the 1930s. From over
270 recorded bird species (BirdLife
International, own unpublished data),
almost 20 are globally endangered (IUCN
2009), 10 disappeared from the area and
three are restricted in range (and
threatened by extinction). Forest cover
has been diminished considerably;
while Delacour reported vast and

*

impenetrable forests 80 years ago, by
2000 many areas had been deforested.
1. Baseline state, pressure, and
response 2007

Table 2.
Summary values of ecosystem services
in Biodiversity Corridors,
Viet Nam (in ’000 US$)

The condition (or state) of the BCI pilot
site was found to be ‘unfavorable’,
although the environmentally sensitive
areas overlapping the pilot site are in
‘near favorable’ condition. Remote
sensing data suggest natural forest covers
63 percent of the pilot site in Viet Nam,
but that habitat fragmentation is high.
Limited species monitoring has been
carried out to date.
The level of threats (or pressure) on the
BCI pilot site appeared to be ‘medium’.
The main threats to the pilot site, at
present, are from habitat loss and
degradation (mainly through shifting
agriculture), hunting, trapping and illegal
logging. Impacts from these threats have
been noted to be increasing as road
development increases access, particularly
along the Ho Chi Minh highway.
Worryingly, hunting and trapping are also
affecting some of the most rare and
threatened species in the pilot site, such as
the Saola (Pseudoryx nghetinhensis). Hunting and trapping is carried out not
only as a subsistence activity, which
would be a significantly lower threat to
wildlife populations, but also on a large
commercial scale.
Conservation actions (or responses) were
assessed as ‘low’ across the BCI pilot site

MARD, USAID, WINROCK International. 2008. Values of Forest on Water Conservation and Erosion Control, Da Nhim
Watershed, Lam Dong Province. Dong Nai River Basin Conservation Landscape Project (under ARBCP – Asia Regional
Biodiversity Conservation Program).
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Figure 3.
Pressure in the
Ngoc Linh – Xe Sap
pilot site in 2007 and 2008

3
2007
2008
2

1

0

Figure 4.
Response in the
Ngoc Linh - Xe Xap
pilot site in 2007 and 2008
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BCI Pilot Site Song Thanh
Phong Pian Northen Hien
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Bac Huong
Hoa
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A Luoi Nam
Dong
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2. State, pressure, and response 2008

State and pressure did not change in
most sites in Viet Nam, except for A Luoi,
Nam Dong and Northern Hien, where state
and pressure worsened (Figures 3 and 4),
and Dak Rong, where conservation
action increased. State decreased and
threat increased in Northern Hien and A
Luoi, Nam Dong due to increased
local activity (deforestation for agriculture,
logging and illegal hunting). The response
increased in Dak Rong due to more local
conservation activities such as improved
management plans and implementation,
increased capacity building for staff in the
Dak Rong Nature Reserve, awareness
raising for local communities and an
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2

2

1

BCI Pilot Site Song Thanh
Phong Pian Northen Hien
Dakrong
						

as a whole. This is largely because the
pilot site is designed to connect protected
areas, and does not yet contain any
areas under official protection. Although
the management planning process
is underway, there are no existing
management plans. Substantive
conservation measures are already being
implemented in some areas, but these
are not comprehensive and are limited
by resources and capacity. In other parts
of the pilot site only limited conservation
activities are underway.

2007
2008

2
1

Bac Huong
Hoa

A Luoi Nam
Dong

increaseed involvement in forest patrolling
and conservation activities.
D. Socio-economic profile

In Viet Nam, BCI Phase I activities were
spread out over 21 communes in Quang
Nam and 21 in Quang Tri. The ethnic
minorities form the majority of the
population in Quang Nam Province,
representing the Ka Tu (Co To), Kadong,
M’Nong, Khac, Gie Trieng, Tay, Nung,
Mong and Xe Dang groups. In Quang Tri
Province, ethnic groups are represented
by Van Kieu and Pa Co of the Mon-Khmer
language group, along with lower numbers
of Mong, Pa Hy, Tay and Thai. The Kinh
also live in these areas.
A socio-economic survey conducted in
Ta Bhing Commune in Quang Nam
Province shows that economic
conditions vary among the different
groups. For instance, in the Ka Tu (Co Tu)
community, people’s livelihoods are mainly
derived from upland cultivation and NTFP
collection, while the Kinh rely on retail
businesses such as grocery stores.
Data shows that the household size is
larger among ethnic minorities relative
to other ethnic groups in both provinces.
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Figure 5. (left)
Waterfall with clear water
(Photo: Stephen Griffiths)

Figure 6. (right)
Soil erosion in the river
causes the water to
turn yellow
(Photo: Stephen Griffiths)

In Quang Tri, the average family size for
ethnic minorities is estimated at 5.46
members, compared to Kinh households
that have an average of 4.03. These
figures, in aggregate terms, point to a
relatively higher population growth rate
when compared to the national average in
similar mountainous provinces. In Quang
Nam, the size of ethnic minority and Kinh
households is similar to villages in Quang
Tri, with comparatively larger sizes for
ethnic minority families.
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The role of women in some of these
ethnic groups, like the Ka Tu (Co Tu), can
be limited due to unfavorable cultural
traditional practices, which do not allow
them to inherit or own property. While this
may diminish their legal ability to make
decisions on issues related to land rights,
they do have access to land for agriculture
and are engaged in their communities,
as well as in livelihood activities such as
use of forestry products, fishery and
livestock breeding.
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The main source of income for the
communities in both provinces is
agriculture. In Quang Tri Province
agriculture contributes to 70 percent of
household income, while forest products
constitute an additional source. To
supplement their incomes, most
households also raise livestock (cattle
and pigs). These livelihood activities are at
subsistence level. Statistics show that 90
percent of households in the project site
in Quang Tri Province have incomes below
the national poverty line as defined by the
Ministry of Labor, Invalids and Social
Affairs (MOLISA).
E. Main project interventions under
BCI Phase I
1. Poverty reduction and livelihoods improvement

In Viet Nam, BCI aimed to support
livelihood interventions in the project areas
through the approach of sustainable use of
natural resources, development of
forest and livelihood plantations, including
a livelihood model based on the Acacia
species and the implementation of
Commune Development Funds (CDF) for
the provision of grants and loans for
livelihood activities. The prime rationale
for these interventions is that through
improvement in the livelihoods of poor
people living near protected areas,
conservation of the rich biodiversity will
be enhanced through sustainable
management of the natural resources.
Commune Development Funds (CDF).
The CDF modality, mechanism and
operational guidelines were discussed in
a number of provincial and district-based
workshops, and approved by both Quang
Tri and Quang Nam Provincial People’s
Committee in October 2007. Ten CDFs
in Quang Tri and 10 in Quang Nam were
established during the period April 2008
to February 2009. Commune
Development Management Boards
(CDF-MB) were formed and bank accounts
were opened for the initial transfer of seed
capital. In March 2009 MCNV provided
further follow-up capacity building
support in the planning process to those
communes that had established CDFs in
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managing and distributing the grants and
credit properly. In Quang Nam, a total of
US$46,000 was transferred to seven CDFs,
while in Quang Tri a total of US$26,000 to
all 10 communes was transferred, although
initially US$100,000 worth of seed funds
in Quang Tri was planned (US$10,000 for
each CDF). Even though most of the CDF
accounts (17 out of 20) are capitalized,
the revolving fund facility (micro-credits)
and the grant schemes have not been fully
operational. The CDF funds have been only
disbursed to households/beneficiaries in
six communes in Quang Tri and five
communes in Quang Nam. Many CDFs
have encountered difficulties in
micro-credit or grant applications and in

Biodiversity Conservation Corridors Initiative (BCI)  Report  2006 - 2011

Figure 7.
Ethnic minorities make
up the majority of the
populations in Quang Nam
and Quang Tri Provinces
(Photo: Stephen Griffiths)
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PPIU account
disbursement to
Financial yearly plan
CDF treasurer

CDF account

Microcredit Client/HH

Approval letter
from PPIU
CDF treasurer

Cash withdrawal

Buy materials

• Cash capital
• Monthly interest

Support procurement
CDF MB

Expenditure of funds
Provide cash

Village support team

Pay for labor/activities

Figure 8. (above)
Process of CDF
financial management
Figure 9. (right)
Proud owners of trees
(Photo: Jiao Xi)

getting approval from PPIU in order to
withdraw the funds for disbursement
(see Figure 8 for process of CDF
financial management).
Livelihood plantation. The activity aims
to create jobs for local villagers, improve
household income and, consequently,

Biodiversity Conservation Corridors Initiative (BCI)  Report  2006 - 2011

contribute to reducing hunting pressures
in areas of rich biodiversity.Additionally,
it adds to the reduction of areas of bare
land within biodiversity conservation corridors. In Quang Tri, BCI supported 372.8
ha of livelihood forest including Acacia
magnum, Hopea odorata/
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Province
District
Commune
Quang Nam

Quang Tri

Area of livelihood
plantation (ha)

Number of
beneficiaries (HH)

Phuoc Son

Phuoc My

65.03

111

Nam Giang

La Dee

57.40

92

Nam Giang

La EE

25.20

31

Tay Giang

Bhalee

28.10

33

Huong Hoa

Huong Lap

102.00

48

Huong Hoa

Huong Viet

30.00

25

Huong Hoa

Huong Son

22.50

45

Dakrong

Ta Long

60.00

40

Dakrong

Huong Hiep

158.30

151

548.53

576

Total			

Figure 10. (above)
Shifting cultivation
(Photo: Jiao Xi)
Table 3. (left)
Livelihood Plantation under
BCI Pilot Phase
in Viet Nam

Source: FDD, WWF Quang Nam; FPD, WWF Quang Tri, 2010
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Dipterocarpus mixed with the native
species of Chukraisia tabularis, for 309
poor households from the Huong Lap,
Huong Viet, Huong Son, Ta Long and
Huong Hiep Communes; with 175.73 ha for
267 households in Phuoc My, La Dee, La
Ee and Bhalee Communes, in Quang Nam
Province (see Table 3).
Nurseries. The nurseries enable villagers
to yield benefits and improve their
livelihood by providing tree seedlings for
forest planting activities under BCI. A
number of community-based
nurseries have been established including
two pilot nurseries in Quang Tri with 25,000
seedlings of Acacia auriculiformis, 5.000
seedlings of Tarrietia javanica and 10,000
seedlings of Heritiera cochinchinensis. In
addition, nine community-based
nurseries were developed in La Dee, La Ee
and Phuoc My communes in Quang Nam,
with a total of 20,000 seedlings in each
nursery, mainly consisting of native
species (Acacia and rattan). However,
most of the nurseries no longer exist
due to a lack of seedling supply and
maintenance, some of the seedlings
have grown one to two meters tall
without planting.
Agroforestry models. Two models of
sloping land cultivation were developed
in two districts in Quang Tri, with 3 ha of
agroforestry consisting of fruit trees
(lemons, oranges, longan, Acacia with
an inter-cropping of pineapple in the first
year and restoration planting of Heritiera
cochinchinensis and rattan).
2. Harmonized land management and
land governing regimes

Land use planning. Quang Tri Province
conducted a series of planning workshops
to determine project interventions for Land
Use Planning and Land Allocation (LUPLA)
associated activities. Methods for
Participatory Resource Use Planning
(PRUP) were piloted during the first half of
2008 and, in the case of DaK Rong district
in Quang Tri, were also scaled up to
include two more communes. PRUP aims
to provide a shared five-year vision for
project activities related to natural resource
use at the village level and to identify
interventions for CDF.
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Land allocation and certificate: A
workshop conducted in October 2007
was aimed at investigating the law and the
opportunities therewith. This enabled legal
experts from MONRE, in Hanoi, to discuss
with government partners in regards to the
allocation of forestry and land use rights to
communities. A new law was promulgated
in 2008 which states that the Forest
Protection Department can allocate forest
land and user rights in conjunction with
DONRE to communities. Following the
process in Quang Nam Province, DONRE
and DARD agreed to support the allocation
of forest resources and forest use
certificates to local communities. A land
tenure certification process (granting red
books) was initiated for livelihood
plantation households, but due to the early
closure of the project, the process of
issuing red books was not completed.
However, it is reported that 501
households have received tenure rights,
including red book.
Establishment of the Biodiversity
Corridor. There is no legal precedence for
establishing a specific legal entity such as
biodiversity corridors and management
plans in Viet Nam, although the Biodiversity
Law of Viet Nam makes provisions for the
establishment of such corridors. However,
BCI and MONRE have been conducting
a number of technical workshops, GIS
analyses and meetings in order to establish
corridors in the three Central Annamite
provinces. In addition, MONRE and IUCN
worked on a draft Biodiversity Corridors
Decree, which has yet to be approved for
implementation under the Biodiversity Law.
A proposed series of biodiversity corridors
that link the protected area complex in the
Central Annamites has been developed
and provisionally agreed on as a
framework by partners in the three
provinces, although it requires further
participatory mapping, detailed fields
surveys, commune development plans
and further work on the decree. A total
area of 130,827 ha has been delineated
on maps for biodiversity corridors under
the BCI sustainable management regime.
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Province
District
Commune
Quang Nam

Quang Tri

Area of livelihood
plantation (ha)

Number of
beneficiaries (HH)

161.58

60

Phuoc Son

Phuoc My

Nam Giang

La Dee

87.70

20

Nam Giang

La EE

9.70

10

Tay Giang

Bhalee

170.00

60

Huong Hoa

Huong Lap

105.00

151

Dakrong

Ta Long

123.00

40

Dakrong

Huong Hiep

46.50

60

703.48

491

Total			

Table 4.
Forest Restoration
under BCI Pilot Phase
in Viet Nam

Source: FDD, WWF Quang Nam; FPD, WWF Quang Tri, 2010

Three-Dimensional Mapping has been
undertaken in both Dak Rong Nature
Reserve and North Huong Hoa Nature
Reserve. This helps identify areas of
conflict and to form the basis for boundary
demarcation on the ground. The threedimensional model was constructed by
local community representatives and
used with participatory boundary
identification with representatives from
all affected communities.
Boundary demarcation. 100 markers
were located along 150 km of the Huong
Hoa Nature Reserve boundary, while in
Dak Rong, 300 markers established
boundaries between the Nature Reserve
and three communes (Ba Long, Hai Phuc
and Trieu Nguyen).
Song Thanh Nature Reserve boundary
design. Boundary redesign was carried
out for Song Thanh Nature Reserve on
the part of six communes of Nam Giang
District residing in Song Thanh areas.
Under this redesigning, there were 26/30
village-border sections of the six
communes (La De, Chaval, Dak Pring,
Dak Pre, Ca Dy and Ta Bhing) being
changed to make the boundary better fit
conditions, such as increasing the area
where no impact on the community is felt
and the re-allocation of land back to
communities where the biodiversity value
is low but the land importance for the
community is high.
Western Que Son land use zonation
plan for the elephant corridor: Mapping
of the corridor and land use types has
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been conducted by DONRE in order to
produce an effective zonation of the
corridor from the Que Son area and
design a corridor that may be conducive
to elephant migration.
Mitigating socio-economic effects of
illegal gold mining: Gold mining has
major environmental impacts due to its
use of chemicals, socio-economic impacts,
as well as spreading HIV and healthrelated issues. The project has undertaken
a number of activities to mitigate these
impacts and to ensure they do not cause
damage to the environment. GIS data
including socio-economic, environmental
and cartographic resources for the BCI
pilot site have been collected. Some
studies have been carried out on the
zoning of mining land and the freshwater
impacts of gold mining, which were aimed
to improve the planning and legislation of
potential geological resource extraction
and land use regulations. Efforts were also
made on landscape analysis of existing
and proposed developments, trade
patterns and production and investments,
such as Strategic Environmental
Assessment (SEA) of the Socio-economic
Development Plans in Quang Nam and
SEA of Hydropower development in
Quang Tri.
3. Restoration and maintenance of
ecosystem integrity

Forest restoration (native species).
Based on the GIS database, land use
change and fragmentation analysis,
fragmentation spots and restoration sites
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Figure 11.
Secondary forest habitat
close to village area
(Photo: Jiao Xi)

were identified as those with the most
potential for connectivity and those areas
that were fragmented in the past years with
a high rate of deforestation. Appropriate
native species and models were selected
for two provinces and a manual was
prepared for community-based site
mapping. In total, 274.5 ha of forest has
been restored/enriched in Quang Tri, with
428 ha in Quang Nam.
Biological assessment and monitoring.
Satellite images were procured in 2006
but were not collected from 2007-2009,
making habitat status difficult to
substantiate. The biological assessments
undertaken (bird, herpetological and
mammal surveys) reveal that many
vulnerable or endangered species are
under stress. In Quang Nam Province,
primate surveys of Phuoc Son District have
been conducted, along with assessments
of mammals, primates, amphibians, birds
and plants in Quang Tri Province.
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In Quang Tri, 14 forest rangers were trained
in the survey of key flagship species
(gibbons, Gaur, douc langurs, Saola, tigers
and Edward’s Pheasant). The survey
results show: i) a globally significant
population of White-cheeked crested
gibbons in southern Dak Rong; ii) nationally significant populations of Red-shanked
duoc langur in Dak Rong and Huong Hoa;
and iii) confirmation of a viable population
of the Ha Tinh langur at the southern
extremity of its known range. In Quang
Nam and Thua Thien Hue Provinces a program of Saola related research has been
conducted. In addition, data has been
collected from three long-term monitoring
plots for primates and flagship species in
Quang Nam, and written as a biological
monitoring report, in conjunction with three
sample sites in Thua Thien Hue Province.
Bird surveys. A total of 260 bird species
have so far been recorded for Quang Tri
Province, of which 12 species are listed in
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the IUCN Red Book of Threatened Species  
(IUCN 2007). There are 16 threatened or
range restricted species known in the
province, one of which is non-resident. The
survey work also identified and mapped
four distinct ecological communities;
lowland evergreen forest, lower mountain
evergreen forest, limestone forest and
anthropogenic bird communities.
Herpetological surveys were undertaken
in October 2007, which revealed 67 reptiles
and 27 amphibian species; some key
species were identified as living in the
province, though some species such as the
cobra are likely to have been extirpated.
The habitat and fauna of the Quang Tri
Province remain under considerable threat.
Hunting is the main cause of concern, as
it affects key species such as the turtles.
Hunting and timber logging are still a main
source of income for villages in and around
the Dak Rong an Huong Hoa Nature
Reserves. Gold prospecting also occurs
in limited areas.
Botanical assessment indicated that
4,312 species of plants in 1,369 genera
and 229 families are currently known for
the Central Annamites, based on the results of expeditions and references of published works. 342 important species were
confirmed; among them 128 species in
the Red data Book 1996, 247 species on
Red List 2003, 63 species are the Central
Annamites endemics and 32 species in
Decree 32 of Government. 167 species
are in the Red Data Book 2007. This
information is invaluable for NTFP development, monitoring and natural reforestation.
Community-based forest management
(CFM). Training on developing a
community forest management plan was
conducted during July 2008 and February
2009. The training also incorporated the
methodologies for assessing the
abundance of NTFPs into the CFM
management plan. ‘Sustainable Forest
Model’ inventories have been undertaken
in Quang Nam Province in different areas.
CFM Pilot Sites have been selected in
Quang Tri (two in Dak Rong District) and
in Quang Nam (Ta Bing Commune, Nam
Giang District and A Vuong Commune,
Tay Giang District). The aim was that each
village should have between 100 and 200

194

hectares of 2A forest (secondary forest
habitat) that can be enriched with rattan
and high value native timber species. In
addition, a management plan should be
made that will show sustainable timber
extraction levels, particularly for local use
(licenses will be required for commercial
extraction).  Although the training and
studies were completed, the practical field
application has not progressed. This could
be the result of a lack of clarity regarding
the CFM legislation and management of
community-owned forest land.
Law Enforcement support has been
provided to Quang Tri Province through
snare removal and enforcement patrols in
Huong Ha and Dak Rong Districts during
the reporting period. A mixed team
consisting of members of the Army, Police,
FPD and commune staff patrolled blocks
in both districts and destroyed over 300
snares, 10 camps and dispelled 21
violators from the forest. However, no arrests were undertaken and no
timber confiscated.
Village protection/patrol team (VPT)
is an integral part of community-based
forest resource management and the
co-management of protected areas. It
was previously implemented by WWF
under the MOSAIC Project in Quang Nam
Province. 26 communes in Quang Nam
and 15 in Quang Tri have had VPTs and
mechanisms established.
F. Achievements under BCI Phase I

The substantive achievements under
BCI Phase I are listed in Table 5.
G. Impacts of BCI Phase I (as perceived
by beneficiaries and stakeholders)

Social and human assets. BCI
beneficiaries found capacity building
activities useful and their skills and
awareness have been improved. 78
percent state that awareness of forest
protection significantly improved (including
responses for ‘medium’ and ‘a lot’), while
55 percent have improved skills in
patrolling, camera trapping, snare removal,
etc. and 32 percent learned about forest
restoration. Nearly 40 percent state that
their skills for income generation activities
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Table 5.
BCI Phase I
achievements in
Quang Nam and
Quang Tri Provinces

No

Description

Quang Nam

1

Biodiversity corridor planning/design (ha)

2

Nurseries (no.) capacity 5,000-25,000 seedlings

3

Forest restoration (ha)

4

Livelihood plantations (ha)

5

No. of beneficiaries from Livelihood plantations (hh)

6

Commune Development Funds – CDF (US$)

7

Capacity building-skills transfers (persons)

8

Village protection & patrolling team (no. of teams)

have improved, 50 percent on awareness
for securing land tenure, and 31 percent
for awareness/skills on using CDFs/
micro-credit. However, during the focus
group discussions, BCI beneficiaries
requested enhanced technical assistance
on livelihood activities, such as livestock
rearing, disease prevention techniques,
livelihood plantation maintenance,
harvesting skills and market information
and linkages.
Natural assets. On average, each
household owns 0.8 ha of cultivation land
and 3-5 ha of forest land. Respondents
also have a very high awareness and
willingness (over 90 percent) to pay tax to
secure land certificates (red book), while
37.6 percent of the households already
have land certificates. However, only 8.3
percent of the respondents state that BCI
has helped in securing land access and
tenure – so far they have only been
allocated land for plantation and have not
received land certificates. 61.7 percent of
BCI beneficiaries have received support
with livelihood plantations and agroforestry,
with an average of 1-2 ha plantation land
per household in terms of seedlings
(1000-2000/ha), fertilizer and technical
assistance, and an additional US$95/hh
of cash support. Over 50 percent of BCI
beneficiaries have participated in forest
restoration and conservation activities and
received, on average, direct cash benefits
of US$90/hh. However, concerns and
issues have been raised over the delay in
transferring seedlings for planting season
and providing cash for labor, and
beneficiaries also wish to participate in
the selection of species for restoration
and plantation.
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Quang Tri
130,827

9

2

428

274.5

175.73

372.8

267

309

46,000

26,000

567

682

26

15

Physical assets. Only two small-scale
infrastructure interventions were
undertaken at the request of communities
through CDF grant schemes in Quang Tri
Province: i) one small bridge for school
children to cross a stream on their route
to school in Huong Lap Commune;
and ii) one landslide/soil erosion
prevention embankment in Trieu Nguyen
Commune. However, 76.78 percent of the
respondents indicate that their commune/
village has received infrastructure support
from rural development projects in recent
years. When comparing BCI beneficiaries
and non-BCI households on physical
assets, non-BCI households seem to
have better housing, access to clean
water and sanitation, access to roads,
markets and services. The results also
imply the need for further support of the
corridor area to build up physical assets.
Financial assets: In the corridor area,
over 60 percent of the households have
insufficient cash income to meet basic
needs, estimated at an average shortfall
of VND 2-3 million (US$105-157) annually
per household, while only 13 percent of
the households have savings and invest
in livelihood activities and 40-50 percent
have access to credit schemes. The result
from household survey shows that 36
percent of the beneficiaries have
participated in CDF activities, 71.6
percent of them stating that they got, or
are expecting, benefits from CDF support.
The micro-credit investments (US$13,000
so far) were used by 104 households for:
i) livestock raising (cattle, poultry and
pigs), ii) cash crops (coffee, cassava and
banana), and iii) trading/small business.
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Figure 13.
Small-Scale infrastructure
– Bridge for school
children in Quang Tri
(Photo: Jiao Xi)

The average loan size ranges from VND
1-5 million (US$53-263). Grants (US$8,800)
made by CDFs were used for:
i) infrastructure (i.e. a small bridge across a
stream for school children and a landslide
protection embankment), ii) plantations
(bamboo shoots, rattan and acacia etc.),
and iii) VPTs. Only 30 percent of the total
US$72,000 seed capital disbursed to
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CDFs had been utilized by June 2010.
Beneficiary feedback on CDF micro-credit
is: i) seed capital is too small, ii) the
allowable loan size is too small, iii) the
approval process is tedious and there are
many delays, iv) not all households
are aware of micro-credit principles; and
iv) the high interest rate (0.65 percent per
month) for poor households.
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Figure 14.
BCI project components
inputs with integrated
TA costs

13%
24%

Poverty Reduction
Land Use Planning and Management

14%

Ecosystem Restoration
Capacity Building

2%
2%

Sustainable Financing
Equipment and Supplies

4%

Publication and reports
Project Management

18%

23%

H. Project Expenditure

The total Project expenditure by non-state
partner (WWF) was US$2,176,402. Analysis
of the Project finances and allocation of TA
costs to components as well as general
project management (see Figure 14)
shows 72 percent of BCI project
investment going towards achieving
project outputs; of which 23 percent has
been utilized on ecosystem restoration
and biodiversity conservation, 18
percent on capacity building, 14 percent
on land use planning, 13 percent on
poverty reduction activities and 4 percent
on the benefit sharing scheme of A’Vuong
hydropower development and studies for
identifying sustainable financing models.
Only 4 percent has been used for
publications, reports and equipment/
supplies, while 24 percent has gone
towards project management. However,
the TA itself accounts for 34 percent of
the total project cost.
I. Conclusions and Lessons Learned
from Phase I

Implementation of the BCI pilot site in
Viet Nam over the period of 2006-2009
has provided an opportunity to test the
robustness and design of the interventions,
which cater to both conservation and
development needs of the communities.
Key elements and lessons that can be
drawn from BCI Phase I implementation:

Biodiversity Conservation Corridors Initiative (BCI)  Report  2006 - 2011

i) Policy and legislative support and
commitment to the establishment of
Biodiversity Conservation Corridors
is essential;
ii) participatory and consultative corridor
land use planning and zoning must be
integrated and practiced;
iii) intensive inputs/activities should be
concentrated in selected communes to
achieve a significant impact;
iv) technical assistance is critical for project
implementation, especially for CDFs,
livelihood activities, production forests
(plantation), harvesting and marketing;
v) decentralization and the empowerment
of local level management and decisionmaking (i.e. CDF) to ensure efficiency of
project implementation is essential; and
vi) timely fund disbursement to locals/
households is needed to retain the trust
and confidence of beneficiaries.
The involvement of non-government
partners has, however, resulted in a
relatively high coordination and
administrative cost. In the BCI scalingup phase, it is expected that a provincial
project management unit will oversee
implementation and procure goods and
services from external providers where
deemed necessary. These services could
contribute to delivering effective capacity
building interventions.
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06

PR CHINA AND VIET NAM
Cao Bang – Jingxi
Transboundary
Biodiversity Conservation
Corridors, BCI Pilot Site
Report July 2011

Abbreviations
BCI		Biodiversity Conservation Corridors Initiative
CDF

Commune Development Fund

CPCU

Central Project Coordination Unit

EOC

Environment Operations Center

FFI

Fauna and Flora International

GFIDI

Guangxi Forest Inventory and Design Institute

GMS

Greater Mekong Subregion

MCNV

Medical Committee Netherlands Viet Nam

MONRE

Ministry of Natural Resources and Environment

PCNI

per capita net income

PMO

Project Management Office

PPC

Provincial People’s Committee

PPCU

Provincial Project Coordination Unit

PPIU

Provincial Project Implementation Unit

PRA

participatory rural appraisal

Cover Photo: Stephen Griffiths

A. Biodiversity conservation corridor
features

Figure 1.

BCI pilot site in the
Cao Bang – Guangxi
Transboundary Area

Along the PR China-Viet Nam border,
the BCI pilot project covers a corridor
in the karst landscape with a small
gibbon population; its habitat spreading
across both PR China and Viet Nam.
The establishment of a transboundary
biodiversity corridor, with a protected
core zone and sustainable use zone with
agriculture, will provide an optimal habitat
for wildlife, as well as the co-existence of
human beings.
The BCI site in Guangxi, PR China is in
a complex of protected areas in Jingxi
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County adjacent to Cao Bang Province
in Viet Nam. The transboundary BCI pilot
site is in an area:
(i) within or close to GMS North-South
		 economic corridor linking Nanning
		 to Hanoi;
(ii) essential as a focus of effort to
		 reduce ecosystem fragmentation;
(iii) of importance to international
		 biodiversity conservation (home of
		 the Cao Vit gibbons);
(iv) of growing population with poverty
		 pockets and ethnic minorities;
(v) with high levels of provincial
		 and national commitment
		 and ongoing government poverty
		 reduction programs.
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The pilot site includes the Bangliang
Nature Reserve (established in 2009) and
11 surrounding villages. The wider area of
focus covers about 200 km2, however the
initial detailed investigations of the BCI
pilot focus on 30 km2.
In Cao Bang, Viet Nam the pilot site
covers three communes (with 28 villages)
and the Cao Vit Gibbon Nature Reserve
in Trung Khanh District connecting
Bangliang Nature Reserve in Jingxi
County, PR China. Although the wider
area of focus covers a larger area, the
detailed investigations of the BCI pilot
site will, as a first step, cover up to 1,000
ha outside the current declared Cao Vit
Gibbon Nature Reserve boundary.
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B. Biodiversity profile

Trung Khanh District in Cao Bang
Province, situated in the northern
mountainous ecological zone of Viet
Nam, is rich in plant genetic resources.
Many species and varieties are endemic,
important to food security, of high social
and cultural values, and potentially viable
for commercial production.

Figure 2.

BCI pilot site land cover
in Cao Bang – Guangxi

In 2002, Fauna and Flora International
(FFI) biologists were able to confirm
the presence of at least 26 Cao Vit
gibbons (Nomascus nasutus) in forest
straddling the Phong Nam and Ngoc Khe
Communes in Trung Khanh District,
Cao Bang Province in Viet Nam, on the
border with PR China. The Cao Vit gibbon
is one of the rarest apes in the world; its
only known location being a single site in
Viet Nam on the border with Guangxi.
The current population is estimated
at 110 (FFI).
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Figure 3. (above)

BCI pilot site karst
landscape in Guangxi
(Photo: Stephen Griffiths)

Figure 4. (right)

Mother and infant Cao
Vit gibbons (Photo: Zhao
Chao, FFI)
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Interview data and field surveys suggest
that the species has been extirpated
elsewhere within its historical range in Viet
Nam. In Viet Nam, the gibbon habitat is
located in the center of a patch of 1,800
ha of intact natural forest owned by the
government, which in turn is surrounded
by 1,000 ha of degraded forest that has
been allocated to local households.
At least 1,000 ha of additional good forest
exists on the PR China side of the border,
with the possibility of restoration activities
and corridors to expand the habitat
further. In September 2007, a survey was
conducted in PR China to ascertain the
population and distribution of the eastern
black crested gibbon (Nomascus nasutus)
in Bangliang, in association with FFI.
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C. Socio-economic profile

In Guangxi, the total population in
2009 was estimated at 50.9 million,
of which 629,800 were living in Jingxi
County. Rural residents make up most
of the population of the county and are
mostly vulnerable due to poverty. Of the
total population in Jingxi, 328,500 are
male and 301,300 are female, with a
permanent population of 518,200, while
the remainder migrate outside of Jingxi
County in search of work.
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Figure 5. (above)

Harvesting hay, Guangxi
(Photo: Stephen Griffiths)

Figure 6. (right)

Woman in her vegetable
garden, Guangxi
(Photo: Stephen Griffiths)
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Source: Guangxi Statistical Yearbook. 2010

Figure 7.

Population Distribution
in Guangxi Zhuang
Autonomous Region (2009)

Total
Arable
Total forest
Forest
Total population
area (km2)
land (ha)
area (ha)
coverage (%)
Male
Female
					
3,331

35,511

24,222.6

7.3%

(2010)

(2010)

(2010)

(2010)

Population
density
persons / km2

629,800 (2009)

			

328,500

301,300

(2009)

(2009)

171
(1998)

Note. There is a sizeable “floating” population in Guangxi, which are rural workers, migrating out for work.
Source. Statistical Yearbook 2010 (data 2009 data).

Table 1.

Population, land and
forest of Jingxi County,
PR China
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Source: Guangxi Statistical Yearbook. 2010 (2009 data)

Figure 8.

Income of Rural
Residents of Guangxi
Zhuang Autonomous
Region (2009)

Jingxi County has been designated
as one of 28 counties needing special
attention for poverty-reduction efforts
in Guangxi. The per capita net income
(PCNI) of rural residents in Guangxi was
RMB 4,543 in 2009, ranging from a low of
RMB 2,237 in Luocheng County to a high
of RMB 5,774 in Xing’an County. PCNI
of rural residents in Jingxi County was
RMB 2,631 in 2009, lower than either that
of Bei Se City (RMB 3,064) or Guangxi
as a whole. In 2009, the national relative
poverty line (NRPL) was RMB 1,196/
person/year.

land area is low: 23.55 percent in
Ngoc Khe, 21.2 percent in Ngoc Con
and 10.6 percent in Phong Nam; the
living conditions for farmers are difficult.
The number of poor households is high:
27 percent for the three communes,
compared to the number of poor
households in Cao Bang Province
(23.3 percent), with 9.45 percent overall
in Viet Nam in 2010.

In Cao Bang, Viet Nam the pilot site
covers three communes (Phong Nam,
Ngoc Khe and Ngoc Con), which includes
28 villages. Phong Nam, Ngoc Con and
Ngoc Khe communes are located in the
northwest of Trung Khanh District, Cao
Bang Province, approximately 75 km from
Cao Bang town. The available agricultural
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Items

Unit

Ngoc Khe

Ngoc Con

Phong Nam

- Total area

ha

3,015.48

2,298.42

2,885.13

- Agricultural land

ha

7,10.09

485.25

306.48

- Forest land

ha

2,055.8

1,384.49

2,274.5

- Specialized land

ha

94.14

49.31

47.8

- Unused land

ha

27.9

206.41

118.68

household

591

529

308

- Population

Person

2,749

2,361

1,303

+ Male

Person

1,355

1,164

642

+ Female

Person

1,394

1,197

661

village

10

9

9

- Rather rich household

household

n/a

n/a

n/a

- Medium household

household

n/a

n/a

n/a

- Poor household

household

137 (23.16%)

168 (31.75%)

80 (26%)

1. Land

2. Population and society
- Number of household

- Number of villages

Table 2. (left)

Land use, population
and society of Ngoc Khe,
Ngoc Con, and Phong
Nam (2010)

Table 3. (right)

Socio-economic profiles
of towns in Jingxi County

Source. Commune People’s Committee Statistics Aug, 2010, collected by the PRA in three communes in August 2010 by MCNV
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Figure 9. (above)

Women preparing
homestead plots for
planting (Photo: Tran Le
Hieu)

In Jingxi, Guangxi the pilot site covers
three towns (Longbang, Renzhuang and
Yuexu), including 14 villages. The project
area has a low population density. The

Town
HH
Pop.
			
			

residents in the area are mainly engaged
in agriculture and forestry production
activities and the level of economic
development is low.

Main Crop land Per capita
Mountain
Main Per capita Per capita
ethnic
(mu) cultivated forest(mu)
crops
share of
income
groups		
land(mu) 			 grain (kg)
(RMB)

Main
source of
income

Longbang
4,951 21,099
Zhuang
12,290
0.58
40,528
							
							

Corn,
306
1,648
Paddy			
rice

Migrant
work

Renzhuang 4,622 20,383
Zhuang
14,102
0.69
31,317
							
							

Corn,
313.5
1,703
Paddy			
rice

Migrant
work

Yuexu
3,325 13,560
Zhuang
14,090
1.04
107,355
							
							

Corn,
362
1,836
Paddy			
rice

Migrant
work

Note: 1ha = 15mu; Source: FFI/GFIDI/BNR PMO. 2010. Report of Participatory Rural Assessment of Communities surrounding the Ban Liang Cao Vit Gibbon Nature Reserve,
Guangxi.
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Figure 10. (left and right)

Bamboo plantation for
livelihood, Cao Bang
(Photos: Tran Le Hieu
and Hasan Moinuddin)

D. Main project interventions under BCI
Phase I

Poverty Reduction. In the Cao Bang
BCI site, participatory rural appraisals
have been conducted in order to prepare
for livelihood interventions in the three
communes. Currently, data analysis
is on-going and the final report will be
submitted to PPIU, MONRE and GMS
EOC by the end of October 2011. In
August 2010, regulations and guidelines
were approved by Cao Bang PPC for the
establishment of Commune Development

Biodiversity Conservation Corridors Initiative (BCI)  Report  2006 - 2011

Funds (CDF) in three communes. Also,
a management board with five members
has been established in each commune.
A draft report identifying alternative
livelihood interventions in the three
communes has been prepared; seven
livelihood models have been selected for
implementation. In Viet Nam, technical
assistance on livelihood interventions is
being provided by the Medical Committee
Netherlands and Viet Nam (MCNV).

Greater Mekong Subregion Core Environment Program
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In the Jingxi BCI site, PRA has been
conducted in six villages. Data collected
during a PRA exercise in 2008 has
now been reviewed with key village
represenatatives in order to take account
of any major changes (through a series of
one-day meetings at six villages). In order
to assess alternative livelihood models,
the socio-economic report has been
presented at a county-level meeting with
key stakeholders, including the nature
reserve staff. Based on that presentation
and selection criteria defined by the
nature reserve, FFI and senior experts, 10
model villages have been selected for a
more detailed assessment. Subsequently,
visits have been undertaken in five model
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villages to assess the capacity of each
village to manage revolving funds and
to establish a fund management group
for each of them (including identifying
an appropriate institutional set-up and
priority activities for support). PRA reports
have been prepared in Cantonese for
dissemination among local villages.

Figure 11.

Draft corridor designPRC section of
Cao Bang - Guangxi
trans-boundary
biodiversity corridor

Land Use Planning and Management.
In Jingxi BCI site, high resolution satellite
images and topographic maps were
procured covering an area of 200 km2;
image classification and a corridor design
exercise based on habitat analysis has
been completed.
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Figure 12 .

Forest regeneration,
Guangxi and Cao Bang
(Photo: Tran Le Hieu and
Hasan Moinuddin )
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Ecosystem Connectivity. In the Jingxi
BCI site, literature and other sources
of secondary data on biodiversity in the
area were collected and compiled to
describe the value of biodiversity in the
area. Attention was given to standardizing
scientific nomenclature used by different
scientists, especially between Viet Nam
and PR China. The study also included
recommendations on methods for
ecosystem restoration appropriate to this
limestone karst area and the maintenance
of the habitat for the Cao Vit gibbon, the
flagship species of this corridor.

interventions have been finalized and
are being implemented. In the Jingxi
BCI site, the development of models
for revolving funds, along with training
in managing and monitoring them have
been underway since their establisment.
Provincial and county consultation
workshops on the corridor design will
be held and the corridor design will be
revised with a final report to be submitted
to Bangliang Nature Reserve and the
Jingxi Forest Bureau.
E. Achievements to date

Capacity Development. In the Cao Bang
BCI site, PRA training was provided to
47 participants (15 commune staff and
32 villagers) for livelihood assessment.
Similarly, training was held on CDF
management, 25 participants (15 members
of the CDF management board, two district
staff and two PPIU staff) were trained to
process micro-credit applications.
Training on first aid and the role of village
health workers in the community was
conducted for Commune Health Centers’
doctors and village health workers; six
doctors and 14 village health workers
were trained.
In the Jingxi BCI site, training was
provided to the PRA facilitation
team and GFIDI staff participated in
conducting mapping exercises for land
use planning. An awareness raising
strategy has been developed by PPCU,
CPCU, FFI, GFIDI, and the staff of
Bangliang Nature Reserve. The meeting:
a) developed the objectives and key
messages to be used in awareness
raising efforts; b) defined stakeholders;
and c) discussed approaches to monitor
impact. Meetings between Chinese and
Vietnamese officials were held in Beijing
during the environmental management
training workshop and areas of
bilateral cooperation in support of the
transboundary biodiversity conservation
corridor were discussed.

Significant progress to date includes:
• A Memorandum of Understanding
(MoU) to cooperate on the cross-border
management of proected areas for
the protection of the Cao Vit gibbon
and conservation of its habitat was
signed between Cao Bang Provincial
Department of Agriculture and
Rural Development and Wildlife
Protection and Nature Reserve
Management Office in Guangxi 		
Forestry Department.
• Completion of corridor design using
spatial multi-criteria assessments and
map delineation of the corridor in Jingxi
County of Guangxi Province, PR China;
• Completion of biodiversity and land
use surveys and identification of forest
restoration areas on both sides of
the border;
• Completion of a socio-economic
baseline survey and alternative 		
livelihoods development 		
assessments through participatory
processes. Preparations are now
underway to establish village revolving
funds/commune development funds in
the BCI site on both sides of the border.

Planned Outputs. Currently, in the
Cao Bang BCI site, establishment of
three CDFs with US$10,000 of seed
capital each is underway; livelihood
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Indicative Results
Output

Cao Bang

Jingxi

3 (28)

11

3

6

30,000

30,000

10 km2

30 km2

3. Ecosystem Connectivity
Total area restored (to date)

TBD

TBD

4. Capacity Development
Number of people trained (to date)

110

50

Yes

Yes

Under
preparation

Under
preparation

1. Poverty Reduction
Number of Communes/Villages
Number of Commune/Village revolving funds to be established
Seed amount to be disbursed in Commune/Village
revolving funds (US$)*
2. Land Use Planning and Management
Total area under BCI sustainable management regime
(to be delineated and approved)

Establishment of institutional setup (PPIU,
steering committees etc) and government approval
Corridor design prepared and approved by government
		
*Commune in Viet Nam and village in PRC
TBD: To be determined

F. Project Expenditure

As activities are still on-going and
will finish at the end of Phase I on 31
December 2011, the project has yet to
be closed, and therefore expenditures
cannot be reported on. However,
government implementing agencies
were advanced US$110,000 in Viet Nam
and US$150,000 in PR China for
BCI activities.

