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Introduction to the field studies

During the past decade, the size of the protected area estate in the four countries of the Lower Mekong
River Region —Cambodia, Lao PDR, Thailand and Vietnam — has increased dramatically. Yet, the natural
systems and resources it covers have continued to degrade through various development pressures. The
underlying reason for this decline is that protected areas in the region are not regarded as development
assets; they fall outside local and national economic planning. They fail to receive appropriate levels of
investment to maintain the benefits they provide. The review of protected areas and development in these
four countries (the PAD review) was undertaken to better understand the development benefits flowing
from protected areas and to define strategies for their integration into the regional economy.

Field studies in the four countries are an important part of the review. They provide an opportunity to
investigate the role of PAs in supporting development in selected study areas, identifying key issues and
conducting assessments that illustrate principles and information presented in the PAD review lessons
paper series. They also provide insights relevant to the four national reports and the regional report in the
PAD review.

The methods, approach and results of the field studies are designed to assist policy-makers and planners
by demonstrating that PAs are productive economic assets and that there is a need for appropriately
managing them so as to realise the greatest benefits for the community.

The field studies have more specific objectives:

• to identify, assess, establish value (where possible) and demonstrate in practical terms the environmen-
tal products and services provided by PAs to support development in the study areas;

• to apply and demonstrate rapid assessment methods as a basis for economic appraisal and valuation
of the relevant benefits. In f ield situations, with limited time, research resources and budgets, people
responsible for development planning often need quick and easy assessments of the economic roles
and values of PAs. Concepts and techniques have been developed in recent years within the discipline
of environmental economics that meet this need;

• to review the existing institutional, administrative and funding arrangements for PA management and
economic development in the context of socio-economic and spatial planning and natural resource
management in the study area. The field studies aim to identify the difficulties that face more effective
PA planning and management; and

• to involve national and local PA managers and economic development planners in the process of
undertaking the field study as a means of assisting capacity-building in applying economic concepts
and assessment methods to achieve integrated planning of PAs and sustainable development.

Cambodia

The field study for Cambodia focuses on the economic benefits provided by four national parks, collec-
tively termed the South-West Cluster Protected Areas: Phnom Bokor, Preah Suramarit Kossamak (Kirirom),
Preah Sihanouk (Ream) and Kep. The parks were selected by the Ministry of Environment as field sites
because of their conservation significance, accessibility and high level of development pressure. The
study investigates the contribution of these four protected areas to local and regional economies in the
towns, villages and communes in Sihanoukville, Kampot and Kompong Speu provinces. The field study
also explores the following topics:

• the economic value of Ream National Park for local communities;
• the contribution of tourism in Bokor National Park to the Kampot provincial economy; and
• the economic value of Bokor and Kirirom national parks for hydro-electric generation.
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Lao PDR

This field study concentrates on the economic benefits yielded by two national biodiversity conservation
areas (NBCAs): Nam Et and Phou Loei (NEPL). The study investigates the contribution of these two pro-
tected areas to the following:

• surrounding villages, i.e. the household value of forest products in Vienthong District;
• surrounding provinces, including the downstream value of forest watershed catchment protection for

energy and agriculture sectors in Houaphan Province;
• the national economy, including the economic potential associated with future options for developing

and using NBCA goods and services; and
• the global economy, i.e. the value of forest carbon sequestration and climate services.

Thailand

The field study for Thailand focuses on two provinces, Rayong and Chanthaburi, in the Eastern Region. A
profile of the region and provinces is provided, including PAs, other natural resources and socio-economic
characteristics. Connections between PAs and economic development are demonstrated using three site-
specific examples:

• a river sub-basin containing Khao Chamao-Khao Wong National Park, with a focus on tourism and
water supply and quality;

• a near-shore marine environment, involving marine protected areas along the southern boundary of
Rayong Province and Koh Samet National Park, with an emphasis on fisheries and tourism; and

• a terrestrial-coastal development (the Kung Krabaen Royal Project), featuring shrimp production, oyster
production and fisheries, and its interaction with PAs and the natural environment.

Vietnam

The field study was conducted in the province of Thua Thien Hue in Central Vietnam. Following a regional
profile, a number of site-specif ic cases are used to identify connections between protected areas and the
economy, address related protected area management issues, and demonstrate methods of economic
appraisal in conditions of limited time, data and research resources. The cases cover the following:

• the potential contribution of the proposed Tam Giang and Cau Hai Lagoon protected area to fishery
production. The PA would protect the nursery function of mangroves, seagrass beds and other nursery
habitat for shrimp and fish species;

• the  Ha Truoi reservoir’s contribution to irrigation production, by protecting the watershed function of
the intact primary forest in the core protected zone of the Bach Ma NP, and the potential contribution of
improved management of the ecological rehabilitation zone within the park;

• the flood protection provided by Special Use Forests and Protection Forests to the major rivers of the
province (the O Lau, Bo and Huong), which may ameliorate normal flooding regimes and may have
important implications for infrastructure and production in the low-lying areas of the province;

• the sustained contribution to local livelihoods by wildlife and other non-timber forest products (NTFPs)
under a managed system of use and zoning in the Phong Dien Nature Reserve;

• the contribution to tourism and local livelihoods that Bach Ma NP will make as tourism services are
expanded and the park’s tourism assets are further enhanced; and

• the support to water supply treatment plants offered by the Watershed Protection Forest in the Huong
River catchment (Huu Trach and Ta Trach Rivers)

The field studies demonstrate that in all four countries PAs make significant contributions to socio-eco-
nomic development, from specific sites up to the global scale. The studies adopt a common approach in
assessing the economic value of these contributions, first tracing the physical and other connections
between PAs and economic activities, then deriving estimates of economic values of dependent activities,
using methods described in one of the lessons papers prepared as part of the PAD Review (The Use of
Economic Valuation for Protected Area Management in the Lower Mekong).
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In many instances, more robust estimates of economic benefits could be made with additional time and
resources, but even these rough estimates provide important information for development planners in
setting budget priorities and shaping programs. They should make economic development planners and
managers of protected areas more aware of the valuable contribution of PAs as productive assets in the
economy. For sound economic as well as ecological reasons, such assets require strong investment and
effective, ongoing management and protection.

The PAD review team

The PAD review team is led by Jeremy Carew-Reid with David James heading the team’s sub-group on
economists (Bruce Aylward, Lucy Emerton and Nicholas Conner). Review country coordinators are
Nguyen Thi Yen, Mao Kosal, Piyathip Eawpanich and Emily Hicks. Thematic and country specialists are
Kishore Rao, Graham Baines, Kol Vathana; Tran Quoc Bao, Chanthakoumane Savanh, Charlie Firth,
Robert MacKinnon, Dick Watling, Andrew Mittelman, Ross Hughes, Craig Leisher, John Parr, Shaska
Martin, Scott Poynton and Paul Insua Cao. Sector specialists on the team also included Jason Morris,
Guy Marris, David Lamb, Don Gilmore, Gordon Claridge and Alison Allcock.

In all four field studies, official agencies, organisations and research personnel helped conduct the
research and report the results. These inter-sectoral field study task forces demonstrated the approach
that needs to be taken to the main clusters of protected areas throughout the four countries. Detailed
economic information on the close connections between PAs and development should be fed into the
annual (and longer term) budget process both within each sector and nationally if PA benefits are to be
maintained and enhanced.

The Cambodia field study was carried out in Phnom Penh by Ros Seilava (Ministry of Economy and
Finance), Heng Pearith (Cambodia National Mekong Committee), Hang Chuon Naron (Ministry of
Economy and Finance), Kol Vathana (Ministry of Environment) and Mao Kosal (PAD review national
coordinator) and Lucy Emerton (IUCN), with important inputs from a range of local and central govern-
ment sector experts.

The field study in Lao PDR was carried out by Oudamsack Philavong (National Mekong Committee
Secretariat), Kaisorn Thanthatep (Environmental Research Institute of the Science, Technology and
Environment Agency), Chanthakoumane Savanh (Department of Forest Resource Conservation,
Ministry of Agriculture and Forestry), Chris Flint (Nam Et-Phou Loei Integrated Conservation and Devel-
opment Project), Emily Hicks (PAD review national coordinator) and Lucy Emerton (IUCN). Information
obtained from the NEPL ICAD Project formed a key part of this study, including a community livelihoods
analysis of NBCA villages in Viengthong District carried out by Gregoire Schlemmer. The field study
also relied heavily on data from a socio-economic survey carried out by Viengthong District Of fice in
June 2001.

The field study in Thailand was carried out by Piti Kantangkul (Faculty of Economics, Kasetsart Univer-
sity), Sopon Naruchaikusol, Supavadee Meenapa, Atthakorn Suntornwat and Alisara Narksakun (Gradu-
ate students from Kasetsart University Faculty of Economics), Piyathip Eawpanich (PAD review national
coordinator) and David James (Senior Economist for the PA Review). Personnel from various local and
central government agencies actively participated in field study visits and contributed to the field study.

The Vietnam field study was carried out by Nguyen The Chinh (National Economics University), Tran
Quoc Bao (Forest Protection Department, Ministry of Agriculture and Forests), Nguyen Thi Yen (PAD
review national coordinator), Mai Ky Vinh (WWF), and Bruce Alyward (PAD review team). Detailed data
for the case studies was provided by the District FPD and Bach Ma National Park office, the Depart-
ment of Fishery Office, Hue Water Supply and Drainage Company and the provincial office for the
Steering Committee of Flood and Storm Resistance. For the Phong Dien Nature Reserve case study a
partnership with Birdlife International, WWF’s Indochina Program and the PAD Review team involved the
production of a more comprehensive report by FIPI and FPD staff led by Le Trong Trai.
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The governments of Cambodia, Lao PDR, Thailand and Vietnam conducted the Review of Protected Areas
and Development in a broad partnership with financial support from the governments of Australia
(AusAID), Denmark (DANIDA) and Switzerland (SDC), the Asian Development Bank and the Mekong River
Commisson. Technical support is provided by ICEM — The International Centre for Environmental Manage-
ment (ICEM), IUCN — the World Conservation Union, World Wide Fund for Nature (WWF), Birdlife Interna-
tional, United Nations Development Program, New South Wales National Parks and Wildlife Service and
the Tropical Forest Trust. The Mekong River Commission is the technical partner at the regional level.



Field Study: Cambodia

Bokor, Kirirom, Kep and Ream
National Park



Field Study: Cambodia

Section 1 Introduction ........................................................................................................................................ 11

Section 2 The South-West Cluster Protected Areas ................................................................................. 13
2.1 Phnom Bokor National Park.............................................................................................. 13
2.2 Preah Suramarit Kossamak (Kirirom) National Park................................................... 13
2.3 Preah Sihanouk (Ream) National Park ........................................................................... 14
2.4 Kep National Park ................................................................................................................. 14

Section 3 Economic and development connections ............................................................................... 15
3.1 Socio-economic context ..................................................................................................... 15
3.2 PA contribution to provincial economies ....................................................................... 16

Local use of forest products ......................................................................................... 17
Fisheries ............................................................................................................................ 18
Tourism .............................................................................................................................. 18
Catchment protection .................................................................................................... 19
Mangroves ........................................................................................................................ 19
Biodiversity and habitat ................................................................................................ 20

Section 4 Key economic values of protected areas ................................................................................. 21
4.1 Ream NP’s economic value for local communities .................................................... 21

Mangrove conservation in Ream NP ........................................................................ 23
4.2 The contribution of tourism in Bokor NP to the Kampot provincial economy .... 25
4.3 Economic value of Bokor and Kirirom NPs for hydro-electric generation ............ 27
4.4 Importance to local livelihoods........................................................................................ 29

Section 5 Conclusions and recommendations ......................................................................................... 33
5.1 Economic and development justification for PAs....................................................... 33
5.2 Overcoming the economic threats to protected areas .............................................. 34
5.3 Using economic measures to strengthen protected area conservation .............. 35

Section 6 References ........................................................................................................................................ 37

Annex Data derivation and sources, Figures 1 and 2 ........................................................................ 39

Box 1 Value of local fisheries in Ream NP .......................................................................................... 22
Box 2 Value of other  land and resource use in Ream NP ............................................................. 23
Box 3 Value of mangrove conservation in Ream NP ........................................................................ 24
Box 4 Tourism revenues for Bokor NP authorities ............................................................................ 25
Box 5 Tourist earnings for traders at Toek Chou Waterfall ............................................................. 26
Box 6 Nature tourism and the provincial economy ............................................................................ 27
Box 7 Value of electricity generated from Bokor and Kirirom watersheds ................................. 28
Box 8 Incremental value of protecting hydro-electric catchments ................................................ 29

Figure 1 South-West Cluster Protected Areas ........................................................................................... 11
Figure 2 Land use and infrastructure, South-West Cluster Protected Areas ................................... 13
Figure 3 Total economic value of the South-West Cluster PAs to provincial economies .............. 17
Figure 4 Resource use in Ream NP .......................................................................................................... 23
Figure 5 Local economic value of Ream NP ........................................................................................... 23
Figure 6 Number of tourists visiting Bokor National Park.................................................................... 25
Figure 7 The value of tourism in Bokor National Park for different stakeholders .......................... 26

Table 1 Population adjacent to the South-West Cluster Protected Areas ....................................... 16
Table 2 Economic value of Ream National Park for local communities ........................................ 30
Table 3 Contribution of tourism in Bokor NP to the Kampot provincial economy ........................ 31
Table 4 Economic value of Bokor and Kirirom NPs for hydro-electric generation ....................... 31



11

Section 1
Introduction

The Cambodia field study concentrates on the economic benefits yielded by
four national parks, collectively termed the South-West Cluster Protected
Areas: Phnom Bokor, Preah Suramarit Kossamak (Kirirom), Preah Sihanouk
(Ream), and Kep (Figure 1). These parks were selected by the Ministry of
Environment as field sites because of their conservation significance and
management importance in Cambodia, according to the following criteria:

• they comprise a cluster of protected areas;
• they are under pressure from a range of existing and potential major

developments, such as hydro-electric plants, irrigation schemes,
industrial agriculture, forestry and fisheries operations and infrastructure;

• they contain natural resources of critical importance to national development; and
• they have existing suppor t projects for the management of the protected areas.

Figure 1. South-West Cluster Protected Areas
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The field study investigated the contribution of these four protected areas to local and regional economic
activities in the towns, villages and communes in Sihanoukville, Kampot and Kompong Speu provinces.

The first step in defining the scope and content of the study was assessing and describing the various
economic benefits of the South-West Cluster PAs in terms of their development connections and benefici-
ary groups. Selected benefits were then chosen for detailed analysis, according to the following criteria:

• they form a diverse, representative and generally relevant range of economic sectors and groups found
within the study area;

• they are regarded by economic and protected area planners as being of critical importance to develop-
ment goals;

• practicable and achievable data collection, methodology and analysis can be carried out within the
limited time frame, resources and capacity of the field study; and

• they be analysed so as to point to management responses that are likely to result in significant net
development benefits.

In line with these criteria, the following benefits were selected as detailed case studies:

• the economic value of Ream National Park to local communities;
• the contribution of tourism in Bokor National Park to the Kampot provincial economy; and
• the economic value of Bokor and Kirirom National Parks for hydro-electric generation.
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Section 2
The South-West Cluster Protected Areas

Cambodia has been divided into seven biodiversity conservation regions on
the basis of biological resources, geology and soils, and past and present
use (IUCN 1997a). One of these regions is the southwestern coastal ranges
and marine zone. It includes wet tropical forest, coastal formations and
marine areas generally associated with sandstones. The region has low but
rapidly increasing population densities and is dominated by natural and
modified landscapes used for forestry, fisheries and the maintenance of
biodiversity. It is one of the three highest priority regions for biodiversity

conservation in the country (IUCN 1997a) and contains four protected areas, which together cover an area
of some 201,000 ha: Phnom Bokor, Preah Suramarit Kossamak (Kirirom), Preah Sihanouk (Ream) and Kep
national parks (Figure 2).

2.1 Phnom Bokor National Park

Bokor National Park lies in Kampot Province, and covers a total area of 140,000 ha. It is estimated that 97
per cent of the land use within the park is natural or semi-natural, and three per cent transformed (IUCN
1997a). The park is centred on a sandstone massif, rising north from the coast to an altitude of more than
1,100 metres (the only high mountain on the coast). The area is characterised by high rainfall. It contains a
wide range of habitats, including both low- and medium-altitude vegetation and numerous waterfalls. The
park provides habitat for a number of internationally endangered species, including tigers, leopards, Asian

elephants, gaur, sun bears, pileated gibbons and hornbills as well as a wide range of fauna of conserva-
tion significance including peafowl and a number of hornbill species.

Figure 2. Land use and infrastructure,
South-West Cluster Protected Areas
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As well as being an important source of water for Kampot Town,
Bokor is a popular tourist and leisure destination that attracts both
foreign and domestic visitors. In 2001 more than 9,000 tourists visited
the park’s forest, plateau and waterfall areas.

2.2 Preah Suramarit Kossamak (Kirirom) NP

Kirirom National Park lies in Kompong Speu Province, along the
border of Koh Kong Province. It covers a total area of 35,000 ha,
estimated to be composed of natural or semi-natural vegetation
(IUCN 1997a). The park is centred on the 700-metre-high Kirirom
Plateau, and is renowned for its 13,000-ha Pinus merkusii forest, the
largest in Cambodia. The park also contains lowland evergreen and
deciduous forests, as well as some medium-altitude evergreen forest.
The area was once connected to Bokor National Park by the forests
of Pechnil Mountain, and shares a number of endangered species
with it. Now the main road linking Phnom Penh with Sihanoukville

separates the two parks. There is a small tea plantation (1,500 ha) within the park as well as a small hydro-
electric dam on the headwaters of the Prek Kampong Leu.

Kirirom’s high-altitude plateau forms the headwaters for numerous streams feeding Kompong Speu Town.
The plateau area has been a holiday destination since the 1960s and contains a large recreational com-
plex, although roads and other infrastructure were largely destroyed during the Khmer Rouge era. Some
buildings have recently been rehabilitated, and the park has again become a popular weekend location for
nearby urban dwellers and residents of Phnom Penh.

2.3 Preah Sihanouk (Ream) National Park

Ream NP is located in Sihanoukville Province and covers an area of 21,000 ha. It is estimated that over
one third of the park has been heavily modified or transformed. Ream is dominated by the estuary of the
Prek Toek Sap, featuring extensive areas of mangrove and associated rear mangrove forests and mudflats.
Low hills rise to the west of the river, covered with lowland and dwarf evergreen forest, and isolated hills
also occur to the east of the river. The northern and eastern portions of the park contain freshwater
marshes in association with mangrove and rear mangrove formations. Ream National Park also encom-
passes the uninhabited islands of Koh Thmei and Koh Ses (6,000 ha in total) to the southeast. Beaches,
rocky shores, seagrass beds and coral reefs are found along the coast of the mainland and the islands.

Ream NP is close to the towns of Kampot and Sihanoukville, and the area around the park is relatively well
served by infrastructure, including Cambodia’s main highway, National Route No. 4. The park is an impor-
tant fishery area (for local use, as well as by commercial trawlers and push nets) and tourism spot.

2.4 Kep National Park

Kep NP is a small coastal park (5,000 ha) centred on the seaside resort of Kep in Kampot Province. The
park is comprised of a range of coastal hills surrounded by National Road No.16 and Road No.162 (ADB
2000). The park includes Kep Toch, Kep Thom, and Krasaing mountains, as well as two major islands, Koh
Tonsay and Koh Po. Both the mainland and the islands contain lowland tropical rainforest isolated from the
country’s vast southeastern floodplain. Long sand beaches on the mainland coast  extend east to the
innermost part of Kep Bay and Tonsay Island. A small mangrove area occurs on the headland west of the
island. Fringing coral reefs are found around the island. An estimated 47 per cent of the land and vegeta-
tion in the park is heavily modified, and 53 per cent is transformed (IUCN 1997a). Faced with continued
and extensive agricultural encroachment, the park retains little of biological value except for a small area of
evergreen forest at the south end of the hills.
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Section 3
Economic and development connections

The South-West Cluster NPs are surrounded by a population of almost
125,000 people living in 23 communes. The principal ethnic groups in this
area are the Khmer, Pear, Chong and Sóach, whose main forms of livelihood
are agriculture, fishing, small trade, contract labouring and the collection of
non-timber forest products (NTFPs). High levels of poverty, limited access to
basic infrastructure and other services, and a lack of income and employ-
ment opportunities mean that park-adjacent communities are extremely
dependent on natural resources for both income and subsistence.

Bokor, Kirirom, Ream and Kep national parks are located in Sihanoukville, Kampot and Kompong Speu
provinces. They generate a wide range of benefits to surrounding areas and contribute to provincial
economies. Economic benefits include contributions to local subsistence, income, employment and trade,
as well as revenue from energy, agriculture, fisheries, health, water and tourism sectors. The national parks
contribute significant revenues to government, support private sector profits, sustain rural and urban
household livelihoods, and are an important component of provincial economic output and growth.

3.1 Socio-economic context

Almost 25,000 households (125,000 people) live in or adjacent to the South-West Cluster National Parks in
Sihanoukville, Kampot and Kompong Speu Provinces (Table 1). The population growth rate in these com-
munes is estimated to be just under three per cent, and there are high levels of in-migration into the park-
adjacent area (IUCN 1997b). The populations in and around the SW Cluster PAs include the following:

• 11 communes surrounding Bokor National Park, with around 50,000 people (9,600 households);
• two communes, Treng Troyoeung and Chambak, bordering Kirirom National Park and containing just

under 14,500 people. Except for about 800 soldiers, security police and their families, there is no official
settlement inside the boundary of Kirirom National Park (Khim and Taylor-Hunt 1995);

• almost 30,000 people (5,300 households) living in the five communes in and next to Ream National
Park, including Ream Naval Base; and

• Kep Town and beach resort, inside the original Kep National Park boundaries, with a population of
approximately 30,000 (5,600 households, in five communes).

Most of the people in the villages located in or adjacent to the South-West Cluster PAs are Khmer, al-
though a significant minority of Cham live in and around Ream and Bokor NPs, fishing and farming. The
population includes a mix of more recent immigrants (most of whom came to the area during or after the

Khmer Rouge era), and longer-term settlers.

The South-West Cluster NPs are surrounded by a
mixed agricultural landscape. Most irrigated agricul-
ture is rain-fed, and there are few irrigation schemes
with storage facilities for smallholders in the park-
adjacent areas. The main livelihoods for these
communities are agriculture, fishing, small trade,
contract labouring on large plantations, and the
collection of forest products. Few households rely
on a single livelihood source; most people combine
different economic activities to reduce risk and
generate sufficient subsistence and income.
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Table 1. Population adjacent to the South-West Cluster Protected Areas

Commune Households Persons Commune Households Persons

Bokor National Park Kirirom National Park

Samaki 548 2,362 Chambak 595 2,789

Toek Laak 588 3,213 Treng Troyoeung 2,357 11,644

Toek Thla 735 4,096 Subtotal, Kirirom National Park 2,952 14,433

Prek Thnot 1,405 7,839

Koh Touch 905 4,989 Ream National Park

Boeung Touk 814 4,272 O Chrouv 1,035 5,625

Mak Prang 904 4,910 Boeng Ta Prum 1,230 6,583

Stung Kaev 876 4,260 O Oknha Heng 1,141 6,622

Andong Khmer 1,700 9,127 Ream 1,348 7,507

Trapeang Pleang 361 1,657 Bot Trang 568 3,390

Taken Koh Sla 816 3,487 Subtotal, Ream National Park 5,322 29,727

Subtotal, Bokor National Park 9,652 50,212

Kep National Park

5 Communes 5,600 30,000 Total, South-West Cluster PAs 23,256 124,372

Subtotal, Kep National Park 5,600 30,000

Source: Ministry of Planning 2000

Rural poverty is widespread in the area, and basic amenities such as water, food and adequate housing
are lacking (ADB 1999). This is particularly notable in villages farther from the main road, and nearer to the
protected areas; there are few income or employment opportunities, little infrastructure and few services.
Per-household cash income is estimated at less than US$1 per day.

Many households have few alternatives to forest resources for household income and subsistence. As well
as domestic energy, food, construction materials and supplies for handicrafts, forest resources provide an
important source of income and employment for many community members. Sales of fish, trade in wild
animals, firewood sales, charcoal production, and timber extraction
(either for sale or as hired labour) are all used to generate cash
income.

3.2 PA contribution to provincial economies

The South-West Cluster Protected Areas provide many economic
benefits for the surrounding villages, communes and provinces
(Figure 3). They generate resources for consumption (direct ben-
efits), environmental and ecological services that perform vital life
support functions (indirect benefits), they provide the possibility of
future economic uses and services (option values), and have intrinsic
economic significance regardless of their use (existence values).
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Figure 3.
Total economic value
of the South-West Cluster
PAs to provincial economies

Local use of forest products

People living in and around Bokor, Kirirom and Ream national parks use a wide range of forest products
(the economic value of forest use for communities in and around Ream NP is examined in detail in 4.1).
These products include firewood, wild foods, wild animals, plant-based medicines, materials for house
construction, and fibres used for ropes, baskets and mats. Some of them are also sold, and form an
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important component of household income; medicinal plants, wild animals, timber, firewood and charcoal
all fetch high market prices around the national parks.

In Bokor National Park adjacent communities mainly make a living from resource extraction (DNCP 1999).
Local people harvest some 46 species of non-timber forest products that are used as food, construction or
handicrafts, and for medicinal purposes (ADB 2000). The most important of these in terms of quantity and
value of products harvested are fruits from Sam Rong (Sterculia lychnophora), rattans, Vor Romiet
(Coscinium usitatum), resin from Shorea sp., bamboo and fruits from Khos (Castanopsis cambodiana).

Many residents of villages located around Kirirom collect
NTFPs there, and forest resource use is currently the largest
income generator in the area. Products that are harvested for
sale include rattan, the medicinal plant Vor Romiet, Klum Chan
(a valuable wood oil used for perfumes) and bamboo. Local
soldiers hunt small mammals for their own consumption,
including barking deer, hog deer, sambar, civet and squirrels
(Khim and Taylor-Hunt 1995). Some small-scale logging for
personal use also occurs, mainly near the roads. Both
charcoal and fuelwood are important sources of income for
some households, and provide the major source of cash in
two PA-adjacent communes, Chambak and Treng Troyoeung.

Not all these resource uses are sustainable. The total value of non-timber forest products harvested from
Bokor National Park was estimated to be more than 570 million riel (US$152,250) in 1998, with a sustain-
able harvest of only 250 million riel (US$66,800; Feil et al. 1998). Hunting pressure in Bokor is the greatest
of the four parks (IUCN 1997b), especially for wild pig, hog badger, deer, pangolin and python. There are
well-established markets for wildlife, charcoal and firewood harvested from the park (DNCP 1999).

Fisheries

Ream and Kep National Parks, which both contain marine and mangrove areas, constitute important
fisheries resources (the economic value of park fisheries for communities in and around Ream National
Park is examined in detail in 4.1). A wide range of species have important commercial value, including
Andeng (catfish), Kamong (mackerel), Kbhok (Mullet), Khok (large headed hairtail), Ki (snapper), Koun
(sardine) and Ptuok (Striped snakehead murrel). Crustaceans are also harvested, including Bankea
(shrimp), Kdam Ses (blue swimming crab), Kdam Tmor (rock and mud crabs) and lobster. Fish, shrimp
and shells are all exported to neighbouring Vietnam. Up to 2,000 households who live in and near Ream
and Kep national parks rely on sea fishing for their livelihoods (DNCP 1998, ADB 2000). There are serious
concerns about the sustainability of these activities.

Tourism

All of the SW Cluster PAs support tourism and recreation to some extent (the economic value of tourism in
Bokor NP is examined in detail in Section 4.2). Kep Beach has long been a favourite recreational site for
tourists and weekenders, and is famous for its seafood restaurants and swimming crab. The offshore
islands and associated waters are considered to be ideal sites for nature-based tourism development
(ADB 2000). These include Koh Tonsay and the coral reef at Koh Po Koh Tonsay, which once a transition
tourist destination and contains 12 bungalows, as well as a number of trails around the island. In 2000,
over 1,000 foreign tourists and 132,000 domestic tourists visited Kep, generating almost $3,500 in car
parking fees (about half the government budget for the park). It is impossible to visit the forest and hill area
of Kep National Park, as the track is impassable, but a proposal has been made to rehabilitate both the
road and the highway linking Kampot and Kep towns.
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In 1962 development of Chuolong City began. Situated on the Kirirom Plateau, it was targeted as a tourist
and holiday area (Khim and Taylor-Hunt 1995). Roads were upgraded and villas, hotels and some light
industries were developed. After 1971, however, the area was under the control of the Khmer Rouge, and
most of the buildings and infrastructure were destroyed. The area was reoccupied by the Cambodia armed
forces in 1992, and in 1993 Kirirom was designated a national park. In 1994 the King’s palace and four
guesthouses were built on the plateau, and in the following year a park headquarters and visitor centre
were constructed. Over recent years Kirirom Plateau has again become a popular destination for visitors.

Although Sihanoukville is a popular tourist destination — with nearly 8,000 foreign tourists and 53,000
domestic visitors in 2000 — only about 200 people, most of them foreign, visited nearby Ream NP. Some
of them took boat tours around the park’s mangroves and islands (paying $15-20 a trip if hired from the PA
authorities or about $10 for a local boat). Recent surveys suggest that Ream’s tourist potential is currently
underdeveloped. Although few visitors to Sihanoukville are aware of Ream’s existence, on hearing about
the park many people expressed interest in visiting it. On average, domestic and foreign tourists are willing
to pay $9-10 per person for a boat ride around Ream, suggesting that there are great opportunities to raise
revenues above the current sum of $2,500 a year earned from tourism (De Lopez et al. 2001).

Catchment protection

The high plateaus and mountain ranges of Bokor and Kirirom national parks form important watersheds.
Bokor NP provides a catchment area for several rivers, including Stoeng Toek Chou, which flows south
from the park and brings freshwater to Kampot Town. About three quarters of the park forms the water-
shed of another major river, the Stoeng Toek Chham, which runs south to the coast of Kampot (ADB
2000). Kirirom NP is the watershed for numerous rivers and streams which flow down through Kompong
Speu Province, including the O Koarseh, O Nimul, O Traseik, O Rumchoat and Prek Kampong Leu.

The rivers and streams that rise in these protected areas supports a variety of economic uses in the
surrounding provinces of Kampot and Kompong Speu and beyond. They provide domestic and industrial
water supplies for Kampot and Kompong Speu Towns and for other towns and villages; they also feed
small-scale and commercial irrigation developments (planted with rice, oil palm, pepper and fruit trees)
and sustain downstream fisheries. Hydro-electric facilities utilising the rivers whose headwaters lie in the
PAs are being established in Kirirom and Bokor NPs.  These economic uses of water depend on water
supplies originating in Bokor and Kirirom national parks. The protected status of the national parks, and of
their forest cover, maintains the quality, quantity and seasonal flow of these rivers (the economic value of
Bokor and Kirirom national parks for hydro-electric is examined in detail in 4.3).

Mangroves

Mangroves are found in most of Ream NP and in a
small part of Kep NP. They are also abundant in the
coastal zone between Ream, Bokor and Kep.
Avicennia officinalis and Rhizophora apiculata are
the most abundant species; some Bruguiera
cylindrica and Xylocarpus granatum are also found.
Mangrove products provide direct use (for fuel,
medicinal plants, building poles and roofing), and
also support a wide range of essential ecological
functions. They provide a breeding and nursery
ground for fish and crustaceans, and habitat for
migratory birds. Their root systems bind and stabilise
soil and slow down waterflow, decreasing coastal
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erosion and protecting against coastal storms and surges. Because mangroves facilitate sediment deposi-
ts, they act as a filter for through-flowing waters and help remove nutrients and toxins, such as pesticides,
fertilisers, industrial waste and human sewage. Mangroves also act as a sink for carbon sequestration,
helping to mitigate global warming. (The economic value of the mangroves of Ream National Park is
examined in detail in 4.1).

Biodiversity and habitat

The SW Cluster National Parks provide habitat for a range of rare, endangered and impor tant plant and
animal species. Although records are incomplete, Bokor NP is known to contain populations of internation-
ally endangered species, including tiger (Panthera tigris), leopard (Panthera pardus), Asian elephant
(Elephas maximus), gaur, Malayan sun bears (Helarctos malayanus) and pileated gibbons (Hylobates
pileatus) (IUCN 1997b). Spore of the endangered Javan rhino (Rhinocerous sondaicus) has also been
encountered in past years. Some 223 bird species have been recorded in the park, of which six are glo-
bally significant, 13 are regionally significant, and 12 were the first ever recorded in the country (ADB 2000).
The six globally significant species are Lesser adjutant stork (Leptopilus javanicus), Rufous-winged buz-
zard (Butastur liventer), Greyheaded fish-eagle (Ichthyophaga ichthyaetus), Chestnut-headed partridge
(Arbophila cambodiana), Green peafowl (Pavo muticus) and Spot-bellied eagle-owl (Bubo nipalensis).
Bokor also includes unique high-elevation sphagnum bogs and Podocarpus forest, as well as a number of
unusual shrubs such as Archytaea vahlii, Syzygium zeylanicum, Eurya japonica and Calophylum
saigonense (ADB 2000).

Kirirom National Park shares a number of endangered species with Bokor, including the tiger, sun bear
and pileated gibbon. Banteng cattle (Bos javanicus) and Eld’s deer (Cervus eldi) have also been recorded,
and in 1994 an unknown species of rhinoceros was reported from forests contiguous to the park’s north-
west region. Kirirom is also renowned for some 13,000 ha — the largest area in Cambodia —  of Pinus
merkusii forest.

In Ream National Park, the Malayan sun bear, fishing cat (Felis viverrina) and
leopard are reported to be scarce, and the tiger may be on the verge of
extinction (IUCN 1997b). Notable bird species include the green peafowl, the
Indian pied hornbill (Anthracoceros albirostris) and great hornbill (Becueros
bicornis). A number of large waterbird species are found in the mangroves
and associated mudflats, including the endangered milky stork (Mycteria
cinerea) and lesser adjutant (Leptoptilus javanicus: shown right) . There are
also reports of the endangered masked finfoot (Heliopais personata) in the
mangroves. Crocodiles have also been occasionally  reported in the Prek
Toek Sap, and at least two species of marine dolphin have also been ob-
served (ADB 2000).
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Section 4
Key economic values of protected areas

4.1   Ream NP’s economic value for local communities

Five communes and 16 villages overlap or abut Ream National Park. Al-
though communities used to be widely dispersed, they became increasingly
concentrated along the roadside after the upgrading of National Route No. 4
during the 1960s. This concentration increased during the Khmer Rouge era,
as villages grouped together as a security measure. After 1979 villagers were
allocated equal portions of land, but due to a shortage of draft animals much
of the land was abandoned to those who had the resources to cultivate it.

Today almost 30,000 people live in or next to the park, and population growth rates are estimated at nearly
3 per cent (DNCP 1996). With few other sources of income and employment available to them, people’s
livelihoods depend on park resources (DNCP 1996). Most household income is generated from farming,
fishing and NTFP collection; almost all of these resources come from Ream National Park.

It is estimated that up to 84 per cent of households gather firewood, three per cent collect construction
materials from the park (De Lopez et al. 2001), 25 per cent are involved in timber harvesting and 18 per
cent collect wild plants for food, medicines and handicrafts (DNCP 1996). Farmers gather more than 50
different wild products from the park, and use more than 200 species of plants for medicines (De Lopez
et al. 2001).

Between a quarter (DNCP 1996) and a third (De Lopez et al. 2001) of the population fish as their main form
of livelihood, with almost 500 boats operating in or near the park (Box 1). Nearly 30 species of marine
fishes, crustaceans and shells, along with eight species of freshwater fish, are harvested in the park. The
main fishing area is near the mouth of the Prek Toek Sap, around Koh Kchang village; nearly three quar-
ters of the total catch is harvested from this 20-sq.-km area (De Lopez et al. 2001).

Some farming also takes place in the park, although relatively few people own their own land. Rice is
cultivated in low-lying areas close to villages, while field crops such as watermelon, pineapple, durian and
pepper are grown in upland areas close to the foothills. Just over a quarter of households depend on
farming as their main source of income, although half have access to a plot (the majority of which are less
than one ha), cultivating a total area of just under 3,000 ha (De Lopez et al. 2001). Fewer than a fifth of
households own cattle and buffalo; about a third of households raise pigs and chickens (DNCP 1996).

Several conservation and management initiatives have taken place in Ream NP in recent years. Between
1997 and 1999 the Ministry of Environment, with the support of UNDP, implemented a project to prepare a
zoning and management plan for the park, con-
struct facilities, train park staff, and develop institu-
tional arrangements for park management. This was
followed (between 1999 and 2000) by initiatives,
funded by the Asian Development Bank (ADB),
testing approaches to refine policy, legal, proce-
dural and institutional frameworks for coastal and
marine management. The participation of local
communities in coastal and marine environmental
management was a key component of these activi-
ties. Recommendations were made for the zoning of
the park’s marine areas, management guidelines
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were developed, and work was carried out on community fisheries regulations and organisational struc-
tures (GEC, WWF and WIAP 2000). Today, 49 Village Fishing Groups and a Village Fisheries Committee
work to regulate, conserve and manage marine resources in the park according to the fisheries manage-
ment guidelines and regulations that they have developed.

Box 1. The value of local fisheries in Ream NP

A total of 500 boats (300 un-motorised touk chaev and 200 boats with motors) fish within Ream
National Park, employing 30 per cent of the population or 1,597 households. The annual catch of
537.6 tonnes is worth a total of $687,291 a year at market prices, or $1,375 per boat. Taking into
account the costs of boats, equipment and operating, this translates into an annual net value of
$0.515 million overall ($1,031 per boat, or $323 per fishing household).

Catch (kg/year) Local price (CR/kg) Value (US$/yr )

Shells 72,000 5,000 92,426

Shells 60,000 3,000 46,213

Prawns 48,000 15,000 184,852

Marine fish 200,000 3,000 154,044

Crab 32,000 8,000 65,725

Small shrimp 30,000 2,500 19,255

Lobster 1,600 25,000 10,270

Squid 24,000 4,000 24,647

Freshwater fish 70,000 5,000 89,859

Total gross value 537,600 687,291

Average gross value per boat 1,075 1,375

Total costs 171,767

Total net value 515,525

Average net value per boat 1,031

Average net value per fishing household 323

Ream National Park is an extremely important economic resource for local communities. Up to 84 per cent
of households depend on park resources for their basic subsistence and income (Figure 4), to a net value
of some US$1.24 million per year, an average of US$233 for every household in and beside the park
(Figure 5, Box 2). In an area where the median family income is only US$316 per year, one third of families
earn less than US$200, and half of the households can barely provide for their own subsistence (De Lopez
et al. 2001), this figure is extremely significant. Without access to the basic subsistence, income and
employment that the park provides, many of the 30,000 local people — who lack access to other sources
of livelihood — would find it difficult to survive.
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Figure 4. Resource use in Ream NP Figure 5. Local economic value of Ream NP

Box 2. Value of other  land and resource use in Ream NP

A wide range of forest products are gathered in the park, worth a total of $190,672 at market prices.
Livestock and crop production in the park has a gross value of $520,344. Taking into account the
costs of harvesting these products, this translates into a net total value of $721,897 per year.

Gross value Net value Average value per
(US$/yr) (US$/yr) user hh (US$/yr)

Firewood 125,133 112,062 25

Construction wood 23,659 23,659 18

Medicinal plants 10,788 10,788 11

Food 17,695 17,695 18

Roofing materials 13,397 13,397 84

Sub-total, forest products 190,672 177,601

Crops 316,594 316,594 119

Livestock 203,750 227,702 143

Sub-total, farming 520,344 544,296

Total, forest products and farming 711,015 721,897

Mangrove conservation in Ream NP

There are approximately 1,800 ha of mangroves in Ream, with a total volume of 111,645 cubic metres (De
Lopez et al. 2001). The park’s mangrove area is particularly important to local households. Much of the
fishery in the area depends on the habitat, nursery and breeding grounds provided by mangroves, and a
significant proportion of firewood, medicinal plants and construction materials are also obtained from
them (Box 3). Mangroves act as a carbon sink, prevent saltwater intrusion and coastal erosion, and buffer
against storms and floods, enabling human habitation and farming in the villages which lie along the
coast. There is pressure to harvest the mangroves for immediate financial gain, and then turn them over to
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another land use. This is a real threat to Ream. Part of the mangroves have already been illegally clear-cut,
a prawn-crab farm has been developed inside the park (over an area of nearly 50 ha), and approval has
been given for a ten-ha cockle farm (ADB 2000).

Box 3. Value of mangrove conservation in Ream NP

A simple cost-benefit analysis demonstrates the high value of mangrove conservation in terms of
local socio-economic and environmental benefits. Under realistic recovery and harvesting condi-
tions, clear-cutting the mangroves would yield a one-time income of less than $630,000 (De Lopez
et al. 2001). Although prawn farms can, under the best conditions, realise a net income of almost
$4,500/ha/yr, few actually do. In Koh Kong, a similar mangrove area lying to the west of Ream
National Park, half the prawn farms are operating at a
loss, with a realistic productivity rate of 3.6 tonnes per
harvest. This loss is nearly $9,950/ha/yr, an aggregate
loss of $1,103 per ha per year (Bann 1997).

Even if only half of the forest, fisheries and agricultural
production in surrounding villages depended on man-
groves in the park, their clearance would result in a loss
of local income of around $620,000 a year ($344/ha/yr).
Data for similar mangrove areas in Thailand estimate the
local use of mangroves to be worth between $230
(Christensen 1982) and $1,200 (Sathirathai 1998) per
year; values in Koh Kong Province, which include char-
coal, exceed $500 per ha (Bann 1997).

Other economic losses would also occur from mangrove
clearance, such as damage to houses, infrastructure,
farmland, employment, markets and the reduction in
general local welfare that results from the loss of vital
environmental functions and ecological services. In
Southern Thailand, the economic benefits of mangroves in terms of coastline protection have been
estimated at between $76.5/ha/year (Sathirathai 1998) and $165/ha/year (Christensen 1982).
Carbon sequestration benefits have been valued at $2.2/ha, and mangrove storm protection
functions at $32/ha in Koh Kong Province (Bann 1997). Taking these indirect economic benefits
into account increases the annual economic value of conserving Ream’s mangroves to $900,000
a year. This is far more than the one-time gain of clear-cutting the mangroves and converting them
to prawn farms. The economic costs of destroying these valuable natural ecosystems, both imme-
diate and long-term, far exceed the benefits. Biodiversity conservation in Ream National Park is a
demonstrably economically worthwhile activity.

Net value (US$/ha/yr) Total value (US$000/yr)

Local use 344 619,200

Storm protection 32 57,600

Coastal erosion prevention 122 219,600

Carbon sequestration 2 3,600

Total value 500 900,000
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4.2 The contribution of tourism in Bokor NP to the Kampot provincial economy

Bokor National Park is a popular leisure destination both for domestic and international tourists. It was
used for recreation by colonial authorities and, in the 1960s, by affluent Cambodians. The mild climate, the
scenic beauty of the forest, numerous waterfalls and viewpoints, and the history of the site are all part of its
appeal. Tourism development is foreseen as being a major focus of the park (ADB 2000), and is ranked as
the main source of income in the Management Plan for Bokor (DNCP 1999).

Three sites in Bokor NP (two waterfalls and the plateau area) receive
high numbers of visitors. It has been estimated that roughly 100,000
domestic and 1,250 international tourists stayed in Kampot Town in
2001. About 8 per cent of domestic visitors and 60 per cent of interna-
tional tourists visited Bokor National Park in 2000, approximately 8,000
domestic visitors and 750 international tourists visited the plateau and
forest area (Figure 6). The Ministry of Environment charges a park entry
fee of 20,000 riel (US$5) per international tourist and 5,000 riel (US$1.3)
per car.

Another popular park destination is Toek Chou waterfall, a short dis-
tance from Kampot town. Many town residents and domestic visitors, as
well as international tourists, go there. Visitor numbers are especially high on weekends and public holi-
days. The waterfall area is under the control of the Department of Tourism, which charges fees for parking
(CR 3,000) and collects a range of levies from the 100 or so small-scale restaurateurs, souvenir traders and
food sellers who operate there.

Tourism in Bokor has a major economic influence in the province, generating revenues for park and
tourism agencies and through the multiplier effects of visitor expenditures. As well as the traders operating
at Toek Chou waterfall, the 3 hotels, 9 guesthouses and 13 restaurants in Kampot Town benefit from park
visitors, as do the owners of the 30 cars and 20 motorcycles available for hire. In addition, all of these
services contribute to provincial and Central tax revenues through the fees, levies and charges they remit.

Bokor generates substantial earnings for park authorities. Even though tourism in the park is relatively
undeveloped, tourism income already equals the entire annual park budget received from the Central
Government (Box 4). Unfortunately, the Ministry of Environment is unable to retain all of this income at the
park level; it is remitted to the Central Treasury, which returns just 50 per cent. This is subsequently split
60:40 between the park and the province. The same arrangement holds for the provincial Department of
Tourism, which generates revenues from Toek Chou waterfall that are estimated to exceed $16,000 a year.

Box 4. Tourism revenues for Bokor NP authorities

The Ministry of Environment authorities at Bokor NP operate on an extremely limited budget. With
core funding only sufficient to cover salaries (estimated at less than $10,000 a year), little money is
available to carry out basic park management activities, let alone invest in equipment and infra-
structure. Although a small amount of donor support has been provided to the park in recent
years, there is no guarantee that it will continue. Tourism represents a small but significant (cur-
rently the sole) source of earnings for park authorities. In 2000, tourism generated revenues for the
ministry of nearly $10,000 in park entry fees and parking charges. Even with relatively low numbers
of visitors (tourism is not yet well-developed in the park) and low entry fees (about $5 for a foreign
tourist and just over $1 for a car), tourism earnings equalled the entire government budget allo-
cated to the park for that year.

1999 2000 2001
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Figure 6. Number of tourists
visiting Bokor National Park
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But to measure the value of tourism in Bokor National Park in terms of government revenues alone mas-
sively underestimates its total economic value, and ignores its importance to the provincial economy.
Tourism in the park supports a high and growing level of private-sector activity. Small-scale traders based
in Kampot Town gain significant income and employment from park-related tourist activities. More than 95
per cent of the total estimated value of tourism in Bokor National Park ($675,000 a year) accrues to the 150
or so local hotels, restaurants, food sellers, motorcycle and car operators. This in turn generates more than
$11,000 a year in local tax revenues (Figure 7, Box 5 and 6).

Figure 7. The value of tourism in Bokor National Park for different stakeholders
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Box 5. Tourist earnings for traders at Toek Chou Waterfall

Toek Chou Waterfall is a popular visitor destination in Bokor National Park. Both domestic and
foreign tourists visit the waterfall in order to relax, and to enjoy picnics and swimming. The waterfall
is also an important source of local employment and income, as there are a large number of food
and souvenir sellers there. Approximately 100 traders operate in the waterfall area, although this
number varies between different seasons at weekends and on public holidays, for example, a large
volume of tourists visit the area, and many traders also congregate. Assuming that a third of all
traders operate at any one time in the low season, and three quarters in the high season, the gross
income earned by these 100 small-scale traders may reach almost $118,000 a year. Deducting the
various fees, charges and other levies paid to the Department of Tourism, their net income reaches
nearly $114,000.

No. traders High-season Low-season Total revenues
revenues (riel/day) ($/yr)
 (riel/day)  (riel/day)

Restaurants 50 85,000 15,000 97,721

Fruit tables 30 20,000 4,000 14,095

Shelters 20 10,000 5,000 5,969

Gross income 117,786

Net income 113,823
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Box 6. Nature tourism and the provincial economy

Tourism in Bokor NP not only generates revenues for the Ministry of Environment and the small-
scale traders at Toek Chou waterfall, it supports a service industry in Kampot town and earns
income and tax revenue for other government departments. There are three hotels, nine guest-
houses and 13 restaurants in Kampot town. All of them benefit from the expenditures of domestic
and foreign visitors. Approximately 30 cars and 20 motorcycles can be rented to take visitors to the
waterfall and park for between $2 (for a return trip to Toek Chou) and $40 (for a day trip by car to
the park). The Department of Tourism collects levies and charges from the small-scale traders
operating at Toek Chou, and collects fees for parking. Provincial earnings amount to approximately
$550,000 per year.

Income sources Net earnings
($/year)

Department  of Tourism Car parking fees, levies, fees from traders at Toek Chou 16,379

Kampot Town private sector Motorcycle and car hire, hotels and restaurants 522,680

Tax office Taxes from hotels 11,630

Total provincial earnings 550,689

4.3 Economic value of Bokor and Kirirom NPs for hydro-electric generation

Both Bokor (photo, bottom left) and Kirirom national parks form the watersheds for numerous rivers and
streams which flow through Kampot and Kompong Speu provinces. This water is essential to many as-
pects of downstream human habitation and economic production, including domestic and industrial water
supplies, fisheries and aquaculture, and subsistence-level and large-scale commercial farming. Hydro-
electric generation is another economically valuable use of this water, and is also critical in development
terms. Two generation projects are being developed that depend directly on land and water resources in
Kirirom and Bokor NPs: the Kirirom and Kamchay hydro-electric dams.

Four major rivers, the O Koarseh, O Nimul, O Traseik and O Rumchoat, originate on the northern side of
Kirirom plateau and flow down to join the O Koarklei. In 1968 the O Koarklei was dammed for hydro-electric
power as part of the general development of infrastructure and services on the plateau of Kirirom NP and

in nearby Chuolong City. The dam and reservoir, which were con-
structed with Yugoslavian technical and financial help, lie within the
southern boundary of the park. It operated for only 20 months
before being destroyed during the Khmer Rouge period. Following a
positive appraisal in 1994 it is being rehabilitated with financing from
China, under a 30-year build-operate-transfer (B.O.T.) contract with a
Chinese company. The scheme is planned to have a total capacity
of 12 MW, supplying 53 GWh of power per year to Kompong Speu
Province and Phnom Penh. This US$25 million project is planned to
be operational in 2003.

The hydro-electric potential in the upper reaches of the Kamchay
River has been recognised, and subjected to periodic investigation,
since the early 1960s. In recent years pre-feasibility studies have
been undertaken with a view to constructing a hydro-electric dam
within the boundaries of Bokor National Park. The Kamchay reser-
voir is planned to cover an area of just over 25 sq. km and to have
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an installed capacity of 120 MW, generating 469 GWh output annually to meet the energy demands of
Kampot, Sihanoukville and the Phnom Penh corridor (Pomerleau International, Hydro-Québec and
Experco 1995). This US$ 270 million project is expected to be operational in 2008.

Kirirom and Bokor NPs are extremely important in the development of these dams. Not only do both
projects rely on water resources originating in the protected areas, they are located wholly or partially
inside the two parks. Once the dams are completed, then economic value of electricity they will generate
will be significant (Box 7). The economic benefits of increased power generation and distribution are also
immense. Currently only 12 per cent of households in Cambodia have access to electricity, the lowest
percentage in South East Asia, with the highest cost per unit. Industrial, commercial and domestic power
consumption is mainly dependent on small or medium-sized diesel generators, which provide a low-quality
supply, pollute the environment and incur high operating expenses. The new hydro dams have the poten-
tial to decrease the cost of electricity and increase the availability and quality of supplies. The current
electricity tariffs in Cambodia are some 1,500 riel (or 39¢) per kwh; the proposed prices for electricity
generated from the new schemes are half (for Kamchay) or one seventh (for Kirirom) of this rate (Box 7).
Significant increases in both industrial production and domestic connections in Kampot and Kompong
Speu provinces are also predicted to develop from these schemes.

Box 7. Value of electricity generated from Bokor and Kirirom watersheds

For the Kirirom rehabilitation, an agreement has been signed between the Chinese Company
CETIC and Cambodia’s EDC (Electricité du Cambodge), setting a sale price of 7¢/kwh during the
first 12 years of operation, and 6.17¢/kwh thereafter until the infrastructure is transferred at the end
of the 30-year period. For the proposed Kamchay dam, studies show a willingness to pay a cost of
15¢/kwh for electricity (Pomerleau International, Hydro-Québec and Experco 1995).

With an estimated investment cost of $25 million for the Kirirom dam and $270 million for Kamchay,
and assuming linear depreciation, operations and maintenance costs and transmission losses of 4
per cent, 1.5 per cent and 5 per cent respectively (Pomerleau International, Hydro-Québec and
Experco 1995), this represents net revenues of $2.0–2.5 million a year for the Kirirom dam and of
more than $55 million a year for Kamchay once the dams are operational.

Bokor and Kirirom NPs provide other benefits to hydro-electric development. Because both of the parks
are also protected forest areas, their conservation helps assure the quality and supply of water. Watershed
catchment and riverbank protection helps to ensure regular water flow throughout the year, and it signifi-
cantly reduces the sediment and silt loads entering the dams. If forest cover was not protected in these
upper catchments, the next most likely alternative land uses — combined logging and agriculture — would
undoubtedly have adverse ef fects on water flow and quality. An incremental economic value associated
with watershed catchment protection is afforded by maintaining Bokor and Kirirom as protected areas, in
terms of prolonging the life of the hydro-electric reservoirs and minimising the costs of desilting and
desedimentation (Box 8).
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Box 8. Incremental value of protecting hydro-electric catchments

The proposed Kamchay hydro-electric development benefits from about 90 per cent of the
Kamchay river catchment area (approximately 640 sq. km), which comprises just less than half of
Bokor NP. The impacts of deforestation on catchment soil erosion and hydrological attributes are
well documented. Loss of the natural forest protection afforded by the NP would affect the pro-
posed scheme, shortening its life and reducing its annual power output.

The economic costs of soil erosion and sedimentation arising from PA degradation can be broadly
estimated by looking both at the shortening of the service life of the dam, and at power generation
losses resulting from the reduction of storage capacity. The most likely construction alternative for
the proposed scheme has a maximum height of 145 m, a normal retention level of 170 m and a
surface area of 26 sq. km, equalling a total capacity of 1,130 million cubic m and live storage of 832
million cubic m (Pomerleau International, Hydro-Québec and Experco 1995). Studies from similar
areas of Malaysia (Mohd Shahwahid et al. 1997), Indonesia (Magrath and Arens 1989), the Philip-
pines (Cruz, Francisco and Conway 1988) and Vietnam (Aylward, Chinh and Vinh 2002) suggest
that soil loss arising from logging and conversion to agriculture ranges from 25 to 80 tonnes/ha/
year and that “natural” erosion rates from high tropical forests range between 3 and 10 tonnes/ha/
year.

Erosion Sediment Sediment yield Sediment yield NPV power
rate  load live storage dead storage revenues

 (t/ha/yr) (m3/ha/y) (m3/ha/y) (m3/ha/y) (US$ mil)

Conserved forest 5 4.00 1.00 3.00 700.23

Degraded forest 50 40.00 10.00 30.00 698.36

Change 45.00 36.00 9.00 27.00 — 1.87

Assuming an average of 5 tonnes/ha/year if Bokor NP is protected and 50 tonnes/ha/year under a
scenario of deforestation, allowing for both suspended sediments and bed loads, estimating a
sediment density value of 1.25 t/m3, assuming that 25 per cent of sediment is deposited in the live
storage area of the reservoir and 75 per cent in dead storage, gradual logging and agricultural
conversion of the Bokor portion of the Kamchay catchment over a period of 25 years will lead to an
increase in soil losses in deforested areas of up to 45 tonnes/ha/year or increased sediment loads
of 36 m3/ha/year. This increased erosion and sedimentation has the potential to reduce the value
of electricity revenues to a small but not insignificant total net cost of almost US$2 million.

4.4 Importance to local livelihoods

Table 2 illustrates the importance of national parks for community livelihoods and local development.
Many local households rely on Ream NP for agriculture, fisheries and NTFP collection. With an average
value of $233 per household per year, these resources contribute a high proportion of median household
income (estimated at $316 per household per year). The economic value of Ream National Park for local
communities is calculated to be in excess of $1.24 million per year.
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Table 2. Economic value of Ream National Park for local communities (US$)

Number of households using PAs 5,000

% households fishing in national park 25-30

% households harvesting firewood from national park 84

% households harvesting construction materials from national park 3

% households harvesting timber from national park 25

% households harvesting wild plants from national park 18

% households with access to agricultural land 50

Median household income/year $316

Average net value of national park resource use per household/year $ 233

Total net value of national park resource use/year $ 1,240,000

Total net value of fishing in national park/year $ 515,525

Total net value of forest products harvesting in national park/year $ 177,601

Total net value of farming in national park/year $ 544,296

Total value of mangroves in national park/year $ 900,000

Total value of mangrove product harvesting/ha/year $ 344

Total value of mangrove ecosystem services and functions/ha/year $ 176/ha/year

Table 2 indicates that the use of funds, land and resources for protected area biodiversity conservation is
economically worthwhile in comparison to other commercial land and resource uses. The conversion and
clearance of mangroves, for instance, yields a value of less than $600,000, far lower than the conservation
value provided by the continued provision of vital resources and ecological functions ($900,000 a year).
Data from similar areas of the Cambodian coast show that the economic yields of alternative land uses,
such as prawn farming, cannot compete with the conservation value of mangroves.

Protected areas also support community-based forestry and fisheries management initiatives that have
been piloted over recent years in Ream NP. Given its high local value, adjacent villages have an important
economic stake in managing the park and in conserving its biodiversity. With the high levels of poverty that
are found in the PA-adjacent area, and the continuing and intensifying economic threats to the PA, the
provision of local economic benefits from conservation must be the focus of any conservation strategy.

Table 3 illustrates the high value of Bokor NP in
terms of the multiplier effects on trade, income and
employment in surrounding areas of Kampot Prov-
ince. There is a close and valuable link between the
park and the provincial economy (both the public
and private sectors). With Toek Chou waterfall
generating an estimated $16,000 a year for small-
scale traders and PA tourism activities earning
annual income of more than half a million dollars for
government agencies and private enterprises,
tourism in Bokor NP is an important component of
the regional economy in Kampot Province.
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Table 3. Contribution of tourism in Bokor National Park to the Kampot provincial economy (US$)

Number of park visitors/year 8,750

Total value of park to provincial economy/year $ 675,000

% accruing to Ministry of Environment 1

% accruing to Kampot Tax Office 2

% accruing to Department of Tourism 2

% accruing to Toek Chou small traders 17

% accruing to Kampot town private sector 78

Annual park budget, Ministry of Environment < $ 10,000

Annual park earnings, Ministry of Environment $ 10,000

Annual earnings from Toek Chou waterfall, Department of Tourism $ 16,379

Number of small traders at Toek Chou waterfall 100

Net annual tourism earnings to small traders, Toek Chou waterfall $ 114,000

Number of tourism-related private enterprises in Kampot town 75

Net annual tourism earnings to tourism-related private enterprises in Kampot town $ 522,680

Park conservation must be considered a high-priority in provincial planning and development. At the
moment relatively little attention is paid to Bokor, either as a tourist destination or as a potential source of
income, revenues and employment for Kampot Province. Annual budget allocations to Bokor NP are
extremely small — some $10,000 per year — the same amount as the entry fees collected from tourism.
Investing in basic infrastructure and park management would maintain, and increase, both the conserva-
tion and tourist value of the park. This in turn would generate substantial socio-economic returns for the
province, and would conserve globally significant biodiversity.

Table 4 illustrates the importance of Bokor and Kirirom National Parks to hydro-electric generation. The
parks are the site of proposed developments, they are the source of water for them, and, as protected
catchments, they ensure the continuity of electricity provision. Protected area conservation can make a key
contribution to hydro-electric development and to the energy sector, and to the wider financial and
economic benefits associated with them.

Table 4. Economic value of Bokor and Kirirom national parks for hydro-electric generation (US$)

% of households in Cambodia with access to electricity 12

Installed capacity of Kamchay Dam 120 MW

Annual power generation from Kamchay Dam 469 Gwh

Investment costs for Kamchay Dam $ 270,000,000

Installed capacity of Kirirom Dam 12 MW

Annual power generation from Kirirom Dam 53 Gwh

Investment costs for Kirirom Dam $ 25,000,000

Annual net benefits of electricity sales $ 57,000,000

Value of watershed catchment protection services (NPV) $ 1,900,000
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It is also important to note that hydro-electric development will not have an unambiguously positive impact
on Bokor and Kirirom NPs. The development of large-scale developments and infrastructure within pro-
tected areas inevitably gives rise to a wide range of negative environmental (and social) impacts, both
within the parks themselves and in downstream areas. These impacts are not always fully considered in
the design and construction of hydro-electric schemes and have not been considered in this case. The
high value of Bokor and Kirirom National Parks for hydro-electric generation is a convincing economic
justification for the detailed investigation of any negative environmental impacts arising from dam construc-
tion, and for their effective mitigation. Failure to do this could undermine the intended positive effects of
the developments.

Hydro-electric developments are a potential source of revenue for park management and for environmen-
tal mitigation. In many parts of the world, including other countries in the Lower Mekong Basin, fees are
levied against hydro-electric schemes as payment for the provision of environmental services. In Lao PDR,
for example, proposals have been made to allot a proportion of hydro-electric revenues to environmental
protection and catchment conservation. In Vietnam a natural resource tax of up to 2 per cent of total
revenues is levied on water use for hydro-electric projects, and, in one case, a proposal has been made to
channel this revenue back into conservation in the park that provides its catchment. In the case of the
Kirirom and Kamchay schemes, there is a strong argument that some portion of the revenues generated
by electricity sales be returned to park authorities.
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Section 5
Conclusions and recommendations

The value and extent of PA economic benefits, and the economic costs
incurred by their degradation and loss, justify investing in the SW Cluster PAs
in order to maintain their high economic and development value. Economic
instruments can be used to further strengthen PA management, and to
increase the positive connections between conservation and development in
and around the SW Cluster PAs.

5.1 Economic and development justification for PAs

Protected areas provide a wide range of goods (raw materials and consumption items) and services
(ecological support functions). These underpin economic activities in the surrounding area at village,
commune, provincial and even national levels. The economic benefits of the South-West Cluster National
Parks accrue to many groups and sectors, and are reflected in a wide range of quantifiable economic
indicators, including the following:

• household subsistence and consumption (fuel, foods, construction materials, handicraft items and
medicines). In Ream NP, for example, local resource use contributes up to 75 per cent of the household
economy;

• household cash income, small-scale enterprise and trade based on the sale of natural resources or
their use in production. Bokor NP, for example, generates income worth more than $16,000 a year for
100 small-scale traders and entrepreneurs at Toek Chou waterfall;

• commercial and industrial output in many sectors of the economy. Ream NP, for example, supplies
more than 500 tonnes of goods to the fisheries sector, with a value of almost $700,000 per year;

• basic socio-economic services such as clean and regular water supplies, protection against floods and
storms, and a clean and healthy environment. Mangrove areas of Ream NP, for example, have a conser-
vation value of nearly $176/ha/year in terms of storm protection, prevention of coastal erosion and
carbon sequestration — far higher than alternative, and destructive, uses;

• government revenue from taxes, user fees and entry charges. Tourism in Bokor NP, for example, gener-
ates earnings of more than $10,000 a year to the PA authority, an amount equal to the entire annual
government park budget; and

• savings in government expenditures in terms of damage prevented or socio-economic losses avoided.
The water catchment services provided to the proposed hydro-electric scheme in Bokor NP, for exam-
ple, maintain power generation through preventing sedimentation of the reservoir, avoiding revenue
losses to a net present value of almost $2 million.

Protected areas provide important non-monetary
development benefits as well. The SW Cluster
National Parks contribute to the key economic
and development goals of the Government of
Cambodia, including the following:

• rural poverty alleviation. The people who live in
and around PAs are some of the poorest and
most vulnerable socio-economic groups in the
country. Many of the goods and services
provided by PAs are otherwise unavailable or
unaffordable to them;
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• income and employment. There are few income or employment
opportunities in park-adjacent areas. A wide range of PA goods
and services, such as forest resource harvesting, fishing and
tourism, provides important opportunities in these areas;

• sustainable, diverse and secure livelihoods. PA goods and services
ensure the stability of ecological and economic systems. They
provide a wide range of economic goods and services that help to
diversify local people’s production base and livelihoods, so that
they have other sources to turn to if specific sources of income and
subsistence fail; and

• economic multiplier effects. Every economic activity that is sup-
ported by PA goods and services has a multiplier effect at local,
provincial and national levels. The total economic benefit of PAs,
and the number of people who benefit from them, is many times
greater than the statistics cited in this study.

Protected area conservation is an integral component of local, re-
gional and national economic welfare and development. The high economic values presented in this
report provide a strong (and much needed) argument for the conservation of Bokor, Kirirom, Ream and
Kep national parks as an effective use of funds, land and other resources.

5.2 Overcoming the economic threats to protected areas

There is another economic reason to conserve the SW Cluster Protected Areas. Their degradation or
conversion will give rise to high and wide-ranging economic costs:

•  foregone production and consumption opportunities (such as loss of tourism opportunities, fisheries,
forests and other resources);

• preventive expenditures (i.e. the costs of dealing with decrease in the quality or flow of urban and
agricultural water supplies, or of desilting reservoirs and dams);

• replacement costs (for example, new means of income and livelihoods, alternative sources of fuel or
forest products);

• effects on other economic activities (for example downstream fisheries, power generation, agriculture
and water supplies); and

•  foregone future economic options (i.e. those based on forest utilisation, tourism, fisheries and water-
based developments).

Protected areas are under threat from a wide range of economic pressures, which are likely to worsen in
the future. These are some of the most serious economic pressures facing the SW Cluster National Parks:

• protected areas continue to suffer from unsus-
tainable levels of resource exploitation, and are
being rapidly converted to agriculture. Both
small-scale subsistence activities, and large
commercial operations contribute to this degra-
dation and loss;

• there are few real economic penalties or disin-
centives for unsustainable resource utilisation or
PA degradation that results from development
activities;

• many local communities can still achieve more
direct benefits from unsustainable resource
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exploitation and agricultural encroachment than they can from PA conservation. There are few local
economic incentives to support conservation, or to offset the local economic opportunity costs of PA
conservation;

• protected areas are typically seen as an economically unproductive use of funds, land and resources,
at both the central and provincial planning levels;

• budgets, in terms of capital investments and recurrent expenditures, are insufficient to maintain and
manage national parks. There are few other sources of funding or income for PAs, aside from these
very limited government budgets; and

• the effects and consequences of PA degradation and destruction are not seen as economic losses,
and are not factored into planning and development decisions as economic costs.

The degradation and loss of Bokor, Kirirom, Ream and Kep National Parks have far-reaching economic
consequences, af fecting many different economic sectors and populations. The loss of PA goods and
services is a cost that neither the government of Cambodia, provincial economies nor local populations
can afford.

If economic threats to PAs are to be overcome, there is an urgent need to ensure that PA values are
factored into development and conservation planning and practice. Failing to do so will undermine the
very basis, and the intended aims, of these efforts. PAs must be seen as economic assets, not economic
liabilities within the conservation and development sectors.

This requires action at the level of macro-economic, sectoral and provincial economic planning to modify
the way in which activities are evaluated, planned and implemented. It also requires PA authorities to
reflect the economic values of conservation — and the economic costs of PA degradation and loss — in
their management decisions, and to attempt to increase and capture economic benefits for local
populations. This will aid provincial and national development, and can help finance and strengthen PA
management operations.

5.3 Using economic measures to strengthen protected area conservation

It is clear that there is a need to ensure that PA economic values are recognised, and taken into account,
when development and conservation decisions are made. In order to maintain the economic values
associated with Bokor, Kirirom, Ream and Kep national parks, avoid the economic costs associated with
PA loss, and overcome the economic threats to PAs, it is necessary to do the following:

• increase and diversify financing for PA management and ensure that it is sustainable over the long
term. PA management authorities in all of the SW Cluster National Parks face a chronic lack of financial
resources and uncertainty about future funding;

• strengthen economic incentives for PA conservation. There are few economic incentives for con-
servation in the areas around the SW Cluster National Parks, especially for the local communities who
depend on the use of PA land and resources;

• ensure that PA economic values are recognised and factored into development and economic
planning at all levels. National, provincial and local development decisions take little account of the
economic value of the SW Cluster National Parks, or of the economic losses associated with their
degradation.

Economic tools and instruments can be used to strengthen PA management at the operational level in
Bokor, Kirirom, Ream and Kep national parks. There are several key factors in using economic measures
to strengthen PA management:

• increasing the contribution of PA goods and services to socio-economic development. Although
the primary goal of PAs is biodiversity conservation, they can also contribute significantly to develop-
ment benefits. It has become increasingly apparent that, in the face of urgent development needs and
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pressures, PAs must be justified in socio-
economic terms. Ensuring that develop-
ment benefits are provided, and are fully
realised within sustainable limits, is an
integral component of PA management;

• identifying and capturing PA values.
Protected areas generate a wide range of
economic values. Many of these values are
unrecognised, or are received at no cost by
economic producers and consumers.
There is no reason why this should be the
case. PA goods and services help to
generate significant income in other sectors
of the economy, and many groups would be willing or able to pay for them. Ensuring that a fair price is
paid for the consumption of PA goods and services, and that revenues are returned to PA management
in order to ensure their continued provision, could provide significant and much-needed funds for
conservation;

• sharing PA benefits directly with local communities. There will always be some level of economic
trade-off in conservation; PAs in particular involve high costs paid by local communities in terms of land
and resource use options foregone. For the most part PA-dwelling and PA-adjacent communities face
urgent and pressing economic needs, and are often unable or unwilling to bear these opportunity
costs. To ensure local support for protected area conservation, and to offset local economic threats
and opportunity costs, clear and tangible economic benefits from PAs must be generated for surround-
ing communities;

• making PAs revenue-generating units. Protected areas are largely seen as non-economic units that
need to be subsidised from central sources. Although there are strong arguments that substantial
central government support continue to be provided to PAs over the long term, in recognition of the
broader social benefits they generate, this does not and should not preclude making greater effort to
enable PAs to generate their own revenues. A wide range of revenue-generating opportunities are
available to many PAs through a variety of fees, charges and transfer payments based on the economic
goods and services they yield; and

• reflecting PA economic values in budget preparation and planning. These values are largely
unrecognised by other sectors of the economy, and are rarely acknowledged even by PA-managing
authorities. PAs continue to be seen as non-economic, and as drains on scarce public resources.
Unless protected areas are seen as making a demonstrable contribution to socio-economic develop-
ment, it will be difficult to gain wider support for their conservation. To increase the development and
budget priority accorded to them, PA budget preparation, planning and reporting should make ef forts
to emphasise their cross-sector links as well as their contribution to wider development processes, their
role in poverty alleviation and sustainable livelihoods, and the economic value of the goods and
services they yield.
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Annex: Data derivation and sources, Figures 1 and 2

Protected areas Ministry of Agriculture Forestry and Fisheries (2000)

Proposed PAs Ministry of Agriculture Forestry and Fisheries (2000).
Digitised by ICEM from preliminary maps prepared by the Ministry of Agriculture, Phnom Penh, Cambodia.

Roads/railways Ministry of Planning (1999)

Provinces Ministry of Planning (1999)

Cities UNEP (1999)

Land use Mekong River Commission (1993 & 1997)
Tourism ICEM (2002). Digitised by ICEM using general opinion and tourism publications.

Villages Ministry of Planning (1999)

Dams UNEP (1999)

Land use

Land-use categories have been generalised to achieve cross-country land-use categories. These are detailed below:

Old land use New land use

Agricultural hill fields Agriculture

Agricultural land Agriculture
Agricultural plantation Agriculture

Agricultural wetland rice Agriculture

Bamboo Other vegetation

Barren Barren

Barren land Barren

Cloud Unclassified

Coniferous forest Forest
Cropping mosaic, cropping area <30% Agriculture

Cropping mosaic, cropping area >30% Agriculture

Deciduous Forest

Deciduous forest Forest

Deciduous mosaic Forest

Dry dipterocarp Forest

Evergreen forest Forest
Evergreen mosaic Forest

Evergreen, high cover density Forest

Evergreen, medium - low cover density Forest

Forest plantation Plantation

Grassland Other vegetation

Habitat mosaic Other vegetation
Industrial crops Agriculture

Inundated Wetland

Inundated mosaic Wetland

Limestone forest Forest

Limestone karst without forest Barren

Lower mixed deciduous forest Forest

Lower-dry evergreen forest Forest
Mangrove Wetland

Mangrove plantation Plantation

Melaleuca forest Forest

Mixed (evergreen and deciduous)

medium-low cover density Forest

Mixed (evergreen and deciduous),
high cover density Forest

Old land use New land use

Mixed broadleaf and coniferous forest Forest

Mixed mosaic Other vegetation
Mixed timber and bamboo Other vegetation

Natural mangrove Wetland

Natural regeneration forest Forest

Other Unclassified

Other agriculture Agriculture

Plantation forest Plantation

Plantations Plantation
Pure bamboo Other vegetation

Regrowth Other vegetation

Regrowth, inundated Wetland

Rice paddy Agriculture

Rocks Barren

Sand dunes Barren

Savannah Other vegetation
Scrub Other vegetation

Scrub with scattered trees Other vegetation

Seasonally inundated grassland Wetland

Semi-deciduous forest Forest

Semi-natural melaleuca Forest

Swamp Wetland
Unclassified Unclassified

Unstocked forest Forest

Upland agriculture Agriculture

Upper mixed deciduous forest Forest

Urban Urban/industrial

Urban or built-over area Urban/industrial

Urban/industrial Urban/industrial
Water Water

Water body Water

Wetland Wetland

Wood- and shrubland, dry Other vegetation

Wood- and shrubland, evergreen Other vegetation

Wood- and shrubland, inundated Wetland
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Section 1
Introduction

This field study investigates the economic benefits provided by two adjoining
National Biodiversity Conservation Areas (NBCAs): Nam Et and Phou Loei
(NEPL). These NBCAs were selected by the Department of Forest Resource
Conservation for the field study for the following reasons:

• they comprise a single protected area complex;
• they form an upland area typical of northern Lao PDR, containing a mix of

montane forest and shifting cultivation;
• they contain biodiversity of national, regional and global importance;
• they include natural resources of critical importance to local, provincial

and national development; and
• there is an existing support project for management of the protected areas.

The study investigated the contribution of these two protected areas to economic activities in surrounding
provinces, districts and villages. To define the scope and content of the study, the various economic
benefits of NEPL were described and assessed. Selected benefits were chosen for detailed analysis,
according to the following criteria:

• diverse, representative and generally relevant and generated for different groups and at different levels
of scale;

• issues regarded by political, economic and protected area planners as being of critical significance to
development goals; and

• practicable and achievable data collection, methodology and analysis needs within the limited time
frame, resources and capacity of the field study.

In line with these criteria, the following economic relationships were selected as detailed case studies:

• the household value of forest products from the NBCAs in Vienthong District;
• the downstream value of forest watershed catchment protection to energy and agriculture sectors in

Houaphan Province;
• the economic potential of future options for developing and using NBCA goods and services; and
• the value of forest carbon sequestration and climate services.
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Section 2
Background to the NBCAs

2.1 The Protected Areas

Nam Et and Phou Loei NBCAs are located in the northeastern part of Lao PDR
(Figure 1). Since they form a contiguous area and share a common boundary
along a 30-km stretch, they can be treated as a single ecological and manage-
ment unit. The Vietnam border bounds Nam Et NBCA on the north side; Route 1,
the main highway in northern Lao PDR, bisects the upper part of Phou Loei
NBCA. Originally gazetted to cover an area of just over 4,200 sq. km, the NBCAs
are being extended to 5,500 sq. km.

Most of the land in NEPL is hilly or mountainous (over 60 per cent of the combined area is over 1 ,000
metres ASL). Nam Et contains a mosaic of secondary mixed deciduous forest, with areas of bamboo and
shrubland indicating extensive slash and burn agricultural practices in the past (MAF and IUCN 1998).
Phou Loei has significant old growth mixed deciduous forest, with montane evergreen forest dominating
the higher altitudes.

Figure 1. Location of Nam Et and Phou Loei NBCAs
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NEPL has a high conservation value, with some of the highest faunal biodiver-
sity of any protected area in northern Lao PDR (MAF and IUCN 1998, WCS
1998). It supports a tiger population of international importance, as well as at
least 17 other key large mammal species of conservation concern. There are
sizeable numbers of Gaur (Bos gaurus), Banteng (Bos javanicus), the goat-like
black muntjac (a species new to science), various medium-size cats such as
Golden cat (Catopuma temmincki) and Clouded Leopard (Neofelis nebulosa),
two species of bears including Asiatic black bear (Ursus thibetanus), at least
six species of primate, including the White-cheeked gibbon (Hylobates
leucogenys), at least three bat species previously unrecorded in Lao PDR and
one species of bat unrecorded anywhere else. Nearly 300 bird species have
been recorded, 35 of which are key species of conservation concern.

2.2 Socio-economic conditions in surrounding provinces

Almost two thirds of the land area of NEPL is situated within Viengthong District of Houaphan Province
(Table 1). The NBCA also includes smaller parts of Houamueang, Xam Neua and Et districts of Houaphan
Province, Viengkham and Phonsai districts of Luang Prabang Province, and Phukoodt District of Xieng
Khouang District.

Table 1. Provincial and district boundaries in NEPL NBCAs

Province District area (km2) % of total NBCA area

Houaphan Vienthong 2,800 66.2

Xam Neua 609 14.4

Et 193 4.5

Houameuang 118 2.8

Luang Prabang Vienkham and Phonsai 424 10.0

Xieng Khouang Phukoodt 86 2.0

Total 4,230 100.00

From MAF and IUCN 2001a, b

In 2000, the combined population of the three provinces surrounding Nam Et and Phou Loei NBCAs
(Houaphan, Luang Prabang and Xieng Khouang) was some 924,000 people (Table 2). This represents just
less than one fifth of the total population of the country. With a predominantly rural demographic, popula-
tion densities in Houaphan and Xieng Khouang provinces are well below the national average, at 14–17
persons per sq. km. The population density in Luang Prabang is more than 1.5 times higher than that.

Table 2. Population in Houaphan, Luang Prabang and Xieng Khouang provinces

Province area districts villages households no. people pop. density % rural*
(km2) (per km2)

Houaphan 16,500 8 854 36,000 282,214 17 94

Luang Prabang 16,875 11 1,162 64,000 420,847 25 89

Xieng Khouang 15,880 7 507 37,000 231,422 15 93

Lao PDR 236,800 141 11,251 800,000 5,277,073 22 83

*From MAF 2000; all others from UNDP 2002
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Farming is the major rural land use and livelihood in all three provinces; agricultural landholdings account
for approximately 177,000 ha (Table 3). Farmland comprises a relatively small proportion of the total land
area (two per cent of Houaphan and Xieng Khouang and six per cent of Luang Prabang). From 90–95 per
cent of agricultural land is used for rice and other arable crops. Most land is cultivated under rainfed
production techniques. Irrigated fields account for a very small proportion: five per cent in Houaphan and
Xieng Khouang, and 11 per cent in Luang Prabang, far lower than the national average of 22 per cent.

Table 3. Land use in Houaphan, Luang Prabang and Xieng Khouang provinces

No. agricultural landholdings Arable land Irrigated Planted rice
landholdings (000 ha) (000 ha) area (ha) area (000 ha

per season)

Houaphan 36,900 40.2 38.0 1,800 12.5

Luang Prabang 55,700 98.1 87.5 9,320 11.5

Xieng Khouang 28,100 38.7 34.9 1,270 14.5

Lao PDR 668,000 1,048.0 877.0 197,200 500.0

From UNDP 2002

Between 90 and 98 per cent of households have access to agricultural land (Table 4). The average land-
holding size is smallest in Houaphan (1.09 ha per household), slightly larger in Xieng Khouang (1.38 ha)
and larger again in Luang Prabang Province (1.76 ha per household). This notwithstanding, a higher
proportion (over half) of households in Houaphan and Xieng Khouang have access to irrigated land, and
own cattle and buffalo. The incidence of slash and burn agriculture is significantly higher than the national
average in Houaphan (76 per cent of villages) and Luang Prabang (89 per cent of villages).

Table 4. Agricultural assets and land-use practices

access to average access to own large villages using
farmland landholding irr igated land livestock slash and

(% hh) (ha) (% hh) (% hh) burn (%)

Houaphan 98 1.09 59 80 76

Luang Prabang 90 1.76 25 48 89

Xieng Khouang 94 1.38 62 79 46

Lao PDR 86 1.57 25 61 45

From UNDP 2002

Poverty, measured in terms of household access to
the basic food and non food items deemed neces-
sary for a minimum standard of living, is widespread
throughout Houaphan, Luang Prabang and Xieng
Khouang provinces. The Northern Region is the
poorest part of Lao PDR (UNDP 2002); poverty is
highest in Houaphan Province, where three quarters
of the population were classified as poor in 1998, and
where there has been little reduction in poverty over
recent years (Table 5). Per capita GDP is below the
national mean in all three provinces, and is only just
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over half of the average for Lao PDR in Houaphan. Other socio-economic indicators — such as infant
mortality rate and access to safe water and medical facilities — underline the lack of basic services and
infrastructure.

Table 5. Poverty indicators in Houaphan, Luang Prabang and Xieng Khouang provinces

GDP per % poor decline in infant access to hospital more
capita index* 1998* poverty rate mortality safe water than 8 hrs

1992–98** rate* (% hh)* away (% hh)**

Houaphan 56 74.6 1.0 125 1.8 36

Luang Prabang 79 49.4 4.8 132 10.4 3

Xieng Khouang 92 34.9 9.9 121 1.8 8

Lao PDR 100 38.6 3.1 104 15.1 8

*From GOL 2000; **from UNDP 2002

Government expenditures are also low in Houaphan, Luang Prabang and Xieng Khouang provinces (Table
6), as little as 79,000 Kip per capita per year in Luang Prabang Province, and 220,000–240,000 Kip per
capita in Xieng Khouang and Houaphan provinces (less than half the national average). With foreign aid as
well as national public expenditures included, Houaphan and Luang Prabang province show low per
capita expenditures of only 300,000–350,000 Kip per capita per year, compared to a national average of
more than 837,000 Kip.

Table 6. Government and donor expenditures in Houaphan, Luang Prabang and Xieng Khouang

National % national Per capita nat’l Per capita nat’l

expenditure (Kmill) expenditures expenditure     expen. (K000)

(K000) incl. foreign aid

Houaphan 65.53 8 240.94 302.4

Luang Prabang 31.93 4 78.65 349.9

Xieng Khouang 49.10 6 220.18 1,231.4

Lao PDR *848,530.00 *31 545.73 837.7

From UNDP 2002; *regions only

2.3 Land and resource use in the NBCAs

At least 160 villages are located in or beside NEPL, more than 100 of which are partially or wholly inside the
NBCA boundaries (Table 7). Viengthong District has the largest proportion of NBCA land area as well as
the majority of the NCBA population (an estimated 70 per cent of NBCA resident and boundary villages,
and up to 78 per cent of NBCA adjacent villages).
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Table 7. Villages inside and adjacent to NEPL NBCAs

Province District villages inside or villages

on boundary of NBCA adjacent to NBCA

Houaphan Vienthong * 52 * 29

Xam Neua * 8 * 6

Et > 8 not known

Houameuang 5 7

Luang Prabang Vienkham and Phonsai * 27 * 12

Xieng Khouang Phukoodt 4 not known

Total > 104 > 54

From MAF and IUCN 2001b; *updated from Viengthong District survey data 2001

More than 80 per cent of the residents of NBCA villages farm as their primary occupation. While farming is
dominated by upland subsistence cropping under slash-and-burn practices (MAF and IUCN 2001b), some
communities also cultivate paddy. An average of 0.54 ha of land per family is given over to rice production,
with more than half of farmers cultivating only upland rice, a third combining paddy and upland rice, and
just 13 per cent of families cultivating paddy only.

Although cash-crop farming is limited, due to low-quality produce, poor access to markets and small profit
margins, this is gradually changing as extension services advance and infrastructure improves. Non-rice
crops are grown in 60 per cent of NBCA villages, with an average cumulative cropped area of 0.64 ha per
household. This is mostly given over to maize but also includes peanuts, soybeans, sesame and vegeta-
bles. Just under half of villages cultivate tree crops and fruits, including mango, tamarind, plums and
bananas. Livestock is an important source of cash income and wealth in 80 per cent of villages. All vil-
lages with livestock keep poultry and pigs, 94 per cent keep buffalo and half keep cattle. Average annual
cash income is 3.5 million Kip per family, half of which is contributed by sales of crop and livestock pro-
duce. Almost all households earn money from forest products, including NTFP and wildlife; they contribute
between a fif th and a quarter of annual cash income.

All of the villages in the area influence the NBCAs in some way, mainly through crop farming and forest
products collection. Large areas of bamboo land indicate that slash and burn techniques were used for
crop cultivation in Nam Et in the past. Phou Loei NBCA appears to be less affected by swidden agriculture.

There is not enough data to gauge the impacts of local use of forest products, although it is known that
some harvesting practices are destructive (orchid collection, for example, often involves felling whole

trees), and that certain products (i.e. eaglewood, rattan,
Dioscera spp. and orchids) are collected at unsustainable
levels. Hunting, both for subsistence and to supply the
wildlife trade, has been identified as a major threat to
biodiversity (MAF and IUCN 2001b). There is a high
commercial demand for wildlife (including bears, tigers,
otters, deer, golden cats, pangolins and turtles) and
wildlife parts. There is little evidence of large-scale log-
ging, and roads and other infrastructure have had only a
minor impact on the NBCA (WCS 1998).
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Section 3
Economic and development connections

3.1 NBCA economic values

Unlike many other forest areas in Lao PDR, NEPL does not support a wide range
of industrial and commercial sectors such as large-scale hydro-electric genera-
tion, logging or tourism. Its main value lies in subsistence-level forest product
harvesting, non-marketed ecological services, potential for support future eco-
nomic activities, uses and markets, and intrinsic or non-use economic values.
NEPL also yields a wide range of economic values (Figure 2). These encompass
more than cash income, and include the following:

• physical goods that can be consumed directly (direct values);
• environmental and ecological services that support life (indirect values);
• resources and landscapes that allow for future economic uses and services (option values); and
• intrinsic economic significance, regardless of use (existence values).

Figure 2. NEPL’s economic values
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Plant-based forest products are widely used for household subsistence and income by NBCA villages, and
are also par t of district, provincial, national and cross-border trade and commerce. Almost 200 different
forest products are harvested by NBCA villagers; they are used for construction, handicraft production,
wild foods, medicines, fodder, forage and domestic energy (MAF and IUCN 2001b). Some of the most
commercially important forest products are orchid stems, paper mulberry, eaglewood, rattan, Dioscera
spp., bamboo shoots and cardamom.

Wildlife is consumed by families living in and around the NBCA, including birds, snakes, frogs, porcupine,
barking deer and wild pig. Various wildlife products collected in NEPL are also traded illegally, including
tiger bone, gaur parts, bears, pangolins and reptiles. Although data are limited, it appears that fish provide
an important source of protein to villagers (WCS 1998).
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Fuelwood is used for cooking and heating by all the
families living in and around the NBCA, and is also
used in the preparation of animal feed and distilling
alcohol. Handicrafts, including musical instruments,
weapons, baskets, mats and hats, incorporate raw
materials from NBCA plants and animals.

Grazing, forage and fodder resources from NEPL are
used by almost all the villages in and around the
NBCA for buffalo, cattle, goats and pigs. Construc-
tion materials, including timber, poles and roofing

materials, are used by almost all families living inside and around the NBCA. Commercial logging did
occur in the past, and there are several small privately-owned sawmills located around NEPL.

Indirect values

Rivers rising in NEPL, including the Nam Et (which flows into Et and Sop Bao districts), the Am Xeng
(which flows into Viengkham District), the Nam Neun (which flows into Vietnam) and the Nam Khan and
Nam Xuang (which flow into Luang Prabang) provide supplementary dry season water for Xam Neua,
Luang Prabang and other towns.

Hydro-electric facilities utilise water from streams that rise in the NBCA. These facilities supply villages in
and around the NBCA as well as downstream urban settlements. A 60-kW scheme on the Nam Et near
Xon Neua supplies nine villages, and a 250-kW dam on the Nam Sat supplies Viengthong District centre
and ten villages (MAF and IUCN 1998). A medium-scale hydro-electric scheme on the Nam Peun has an
installed capacity of 36 kW. At least 1,000 households villages in Houaphan Province rely on more than
850 micro-hydro units which utilise watercourses originating in Nam Et and Phou Loei.

Irrigation projects utilise water resources rising in the NBCA, both for individual households and for small-
holder schemes in areas downstream of the NBCAs. The development on the Nam Et near Xon Neua can
irrigate 180 ha (MAF and IUCN 1998); a weir on the Nam Khan near Meuang Hiam can irrigate 45 ha; and a
weir at Muang Peu irrigates 30 ha (MAF and IUCN 1998). Various other small weirs and irrigation systems
were built by the Lao-America Crop Control and Development Project and various other donors. Approxi-

mately 1,000 ha of irrigated paddy in Houaphan Province, including two
large-scale schemes, rely on rivers originating in NEPL.

Water mills that utilise water resources rising in the NBCA are commonly
used to grind rice and animal feed. River travel takes place along water-
courses rising from the NBCA, especially the Nam Et, Nam Khan, Nam
Xeuang, Nam Xeng and Nam Neun.

Forests and grasslands in the NBCA provide atmospheric regulation
services, including carbon sequestration, oxygen release and micro-
climate stabilisation.

NBCA land supports more than 100 villages. It also provides habitat for a
wide range of birds, mammals and reptiles, many of which are threat-
ened or have conservation significance.
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Option values

The NBCA supports future options for economic
activities, such as the development of tourist and
recreational activities, water resources development
and the use of wild species and genetic resources for
village and commercial-level domestication and
improvement as well as pharmaceutical and industrial
uses.

3.2 Protected areas and development

The goods and services described in section 3.1
underpin economic activities at the village, district,
provincial and even national level. They are closely linked to local, regional and national development
processes, providing raw materials, services and other products which support economic production and
consumption. They can be grouped into four major levels, according to the types of values they generate,
and the different groups, sectors and levels they benefit (Figure 3):

• NBCA forest land and resources contribute raw materials to household subsistence and income for
communities living in and around the NBCAs;

• NBCA watershed catchment protection services ensure clean and regular water supplies for economic
consumption and production for local and downstream human populations, and support both small-
scale and commercial production in the agricultural, energy and industrial sectors;

• NBCA option values help ensure local, regional, national and international economic growth and
prosperity in the future, through such aspects as tourism development, commercial applications of wild
species and gene pools, and water resources development.

• the value of forest carbon sequestration and climate services. NBCA atmospheric regulation services
generate benefits that accrue at the global level to the international community, primarily through
mitigating the effects of global warming.

Figure 3. NEPL and the surrounding economy
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Section 4
Economic benefits to villages and districts

Two thirds of the land area of NEPL (2,800 sq. km), and up to three quarters of
NBCA villages are situated in Vienthong District. The district is located in
Houaphan Province, in the Northern Region of Lao PDR. The Northern Region is
the poorest part of Lao PDR; poor households comprise more than half the
population (Figure 4). Houaphan Province has the highest incidence of poverty
(75 per cent) in the Northern Region and in the country as a whole (UNDP 2002).

The villages in and around NEPL in Viengthong District contain some of the
province’s most vulnerable and remote households. The vast majority of people
have insufficient access to the basic food and non-food items deemed neces-

sary for a minimum standard of living and little cash income. They also suffer high infant mortality rates
and a lack of medical care, education, social services and other essential infrastructure. As described in
the recent Participatory Poverty Assessment (NSC and ADB 2001), they live in upland forested areas,
practising slash and burn agriculture to produce upland rice and other crops for domestic consumption,
and relying on forest products collection for home use and sale in order to compensate for rice shortages.

Figure 4. Poverty and Viengthong District NBCA villages
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In this context of limited and insecure livelihoods, and
of widespread rural poverty, the natural resources of
NEPL provide essential economic support to house-
hold subsistence and income for the villages of
Viengthong District.

4.1 Population and livelihoods

Almost all of the 80 or so villages in Viengthong
District are in or near NEPL (Table 8), with a resident
or semi-resident population of almost 14,000 persons
(58 per cent of the total district population). Accord-
ing to Schlemmer (2001), the major ethnic groups in the NBCA population are Hmong and Yao/Mien (29
per cent), Khm’u (27 per cent) Phu Tai (22 per cent) and Tai Lao (10 per cent).

Table 8. NBCA population, Viengthong District

villages households persons % district pop.

Type I Enclave villages 18 745 6,025 25

(entirely inside NBCA boundary)

Type II Straddle villages 33 1,255 7,926 33

 (on boundaries, with land inside NBCA)

Type III Adjacent villages 11 659 4,207 17

 (bordering NBCA)

Type IV External villages 18 1,032 6,209 25

 (outside, but affecting, NBCA)

Viengthong District 81 3,691 24,367

Houaphan Province 847 39,357 267,152

NBCA village type definitions from Southammakhot 2000. From MAF and IUCN 2001b;
*updated from Viengthong District survey data 2001.

Most households in Viengthong District have a similar livelihood strategy that combines farming, keeping
livestock, hunting and NTFP collection, although there are clear differences in access to productive assets
and income. Villages located in and on the border of the NBCA have less access to productive assets and
income-earning opportunities than those in other parts of the district (Table 9).

While there is little variation in cropped area and area planted with rice, households living outside the
NBCA engage in a greater range of rice farming activities. The majority of NBCA residents rely on upland
rice only; villages outside the NBCA combine upland rice with rainfed and irrigated paddy production.
Villagers living inside the NBCA tend to have more livestock, but also have markedly lower rice yields and
per capita rice production. Noticeably fewer NBCA villages cultivate other cash and tree crops. While the
majority of families in the district farm as their primary occupation, households living outside the NBCA
also engage in other occupations, such as trade and paid employment. The average household, agricul-
tural and non-farm cash income is also significantly lower for NBCA resident villages.
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Table 9. Socio-economic characteristics of Viengthong District NBCA villages

Viengthong Inside NBCA NBCA bound. NBCA Adjacent
District (Type I) (Type II) (Types III + IV)

Agriculture

Cumulative cropped area (ha/hh)* 0.64 0.69 0.68 0.57

Rice area (ha/hh) 0.58 0.59 0.61 0.54

Upland rice yield (kg/ha) 2,600 2,400 2,600 2,700

Rice production (kg/capita) 249 177 290 247

% planting wet season/rainfed paddy 70 44 74 83

% planting dry season/irrigated paddy 14 0 6 31

% planting upland rice 98 94 97 100

% planting cash crops 67 56 62 67

% planting tree crops 44 33 44 52

Livestock ownership (TLU/household) 2.22 3.37 2.27 1.46

Primary occupation

% farming 93 99 98 85

% trade 3 0 0 6

% employed 3 0 1 6

% none/other 2 1 1 3

Cash income

Total income (Kip mill/hh/yr) 4.41 3.49 4.44 4.95

Agricultural income (Kip mill/hh/yr)* 2.04 1.84 2.20 1.97

Non-farm income (Kip mill/hh/yr) 2.37 1.64 2.24 2.98

*Excludes opium. Calculated from Viengthong District survey data 2001;
TLU: Tropical Livestock Unit (1 TLU = 250 kg live body weight)

Opium cultivation has a long history in Viengthong District, and the district was thought to have one of the
country’s highest rates of opium production during the 1980s. Opium production, which requires a cold
climate, high altitude and limited sunlight, is particularly widespread in northern parts of the district. Pro-
duction reportedly declined during the implementation of the Lao-American Project in the late 1980s and
early 1990s, but has risen with the completion of the project (Schlemmer 2001). It is difficult to gauge the
overall contribution of opium to local economies in Viengthong District, although it clearly provides an
extremely important income source in some areas. Data from selected NBCA villages show a great varia-
tion in the extent and economic importance of opium in different villages around NEPL (Table 10).
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Table 10. Opium production and income in selected NBCA villages, Viengthong District

Village % of total Harvest Value Cash income % of village
farmers (kg/yr) (Kip mill/yr) (Kip mill/yr) agric. income

Buamphat (inside NBCA) 98 21.5 34.62 27.29 22.6

Ponexong (inside NBCA) 9 0.4 0.62 0.31 0.3

Long Ngua Pa (inside NBCA) 100 51.0 82.07 70.04 33.9

Nam Neun (inside NBCA) 100 28.4 45.71 40.03 36.7

Xay (NBCA boundary) 52 2.1 3.35 0.74 0.5

Data on opium production from Schlemmer 2001, data on other agricultural income calculated from Viengthong
District survey data 2001

4.2 Contribution of NBCA resources to household income

In all villages in the district, forest resources (mainly NTFP and wildlife products) provide a major source of
household cash income: 57 per cent of household cash income for villages located inside and on the
boundary of the NBCA, and 19 per cent for NBCA adjacent households (Figures 5a and 5b, Table 18).

Figures 5a and 5b. Contribution of NBCA resources to household cash income
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Calculated from Viengthong District survey data 2001.

The cash income contribution of NBCA resources is high for all households,
averaging 38 per cent of total income or 1.7 million Kip/hh/yr across the
district. It ranges between 56 per cent of household income (2.28 million Kip)
for villages inside or bordering the NCBA to 13 per cent of household income
(0.66 million Kip) for NBCA-adjacent villages.

4.3 Contribution of NBCA resources to subsistence

NBCA resources also meet a range of household subsistence needs, includ-
ing forest land for crop cultivation, food, medicine, fodder, and construction
and handicraft materials. More than 40 species of trees, 15 bamboos, 34 wild
vegetables, 6 palms, 7 grasses, 4 vines, 12 wild fruits, 56 medicinal plants and
13 mushrooms (many harvested from the NBCA) are used by villagers in the
district (MAF and IUCN 2001b). NBCA households consume an average of
165 kg of wild plant products and 141 kg of wild meat (Figures 6a and 6b).
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Figures 6a and 6b. Annual household consumption of forest products by weight
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Calculated from Schlemmer 2001

Valuing these home-consumed items at local market prices results in a total subsistence value of NBCA
resources for Vienthong District households from between 1.9 million Kip (for NBCA-adjacent villages) and
4.6 million (for villages inside the NBCA), with an average household value of 3.1 million a year in the
district (Table 11).

Table 11. Value of NBCA resources for home consumption

Value (Kip 000 per household per year)

Viengthong Inside NBCA NBCA boundary Adjacent to NBCA

District (Type I) (Type II) (Types III + IV)

Housing materials 159 183 165 138

Firewood 707 992 680 560

Bamboo shoots 64 74 66 55

Wild vegetables 32 37 33 28

Mushrooms 26 30 27 23

Wild fruits 3 3 3 2

Deer and wild pigs 304 350 315 263

Other mammals and reptiles 174 200 180 150

Birds 99 114 103 86

Fish 575 662 596 497

Insects and molluscs 72 83 75 62

Frogs 92 107 96 80

Agricultural home consumption 789 1,794 935 —

Total home consumption 3,096 4,628 3,274 1,942
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4.4 Total value of NBCA resources for Viengthong District households

The local use of forest land and resources from NBCA and non-NBCA areas in and around NEPL is worth
more than 16.5 billion Kip a year for households in the district (Table 12). Annual NBCA values are 2.7
million Kip for households outside the NBCA, 5.4 million Kip for those bordering the NBCA, and almost 7.3
million Kip for villages in the NBCA. Subsistence use of NBCA resources comprises the bulk of annual
value for all households, although NBCA-based income is highest within the protected areas.

Table 12. Total value of NBCA resources for Viengthong District households

Kip million/household/year Kip billion/year

Inside Boundary Adjacent District

Home consumption

wood products 1.18 0.85 0.70 3.12

wild plants 0.14 0.13 0.11 0.45

wild meat and fish 1.52 1.36 1.14 4.76

agriculture 1.79 0.94 — 2.51

total home consumption 4.63 3.27 1.94 10.84

% home consumption 64.00 61.00 73.00 65.00

cash income

NTFP 0.55 0.69 0.51 2.13

wood products 0.16 0.20 0.14 0.61

wildlife 0.08 0.10 0.07 0.30

agriculture 1.84 1.10 — 2.75

Total cash income 2.64 2.09 0.72 5.80

% cash income 36.00 39.00 27.00 35.00

Total NBCA value 7.27 5.36 2.67 16.64

Calculated from Viengthong District survey data 2001 and Schlemmer 2001.

These estimates — which average around US$300 per household per year for forest foods, firewood and
NTFPs — are broadly comparable with data collected in other parts of the country (Table 13).
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Table 13. Comparison of forest value: NEPL and other areas of Lao PDR

Note: data exclude some Nam Et and Phou Loei values, such as income from crops and livestock in NBCA areas.
No data are available for medicinal plants, bamboo and rattan (“other NTFPs” include housing materials).

NEPL Other areas of Lao PDR

(US$/household/year)* (US$/household/year)**

Forest foods 168 200

Firewood 61 40

Other NTFPs 14 40

Subtotal 243 280

NTFP cash income 51 39

Total 294 319

*Based on all forest products, calculated for average household, figure adjusted to family of five persons (average
NEPL family size 6.7) to be comparable with data from other areas of Lao PDR. **From various sources, cited in
Foppes and Ketphanh 2000; includes income from wood products and from crops grown/livestock grazed in NBCA,
averaged across NBCA resident, border, adjacent and external households.

Table 14. Difference in NBCA forest product value according to agricultural assets

NBCA forest product value NBCA forest products

(Kip mill/hhold/year)  as % of agricultural value

Viengthong District 3.16 82

NBCA resident villages 3.43 88

NBCA adjacent villages 2.67 73

Per capita rice production

Rice surplus households (>350 kg) 3.64 69

Rice balanced households (250-350 kg) 3.02 70

Rice deficit households (150-250 kg) 2.94 80

Severe rice deficit households (< 150 kg) 3.43 136

Cumulative cropped area

Highest cropped area (>1 ha) 4.77 72

High cropped area (0.75-1.0 ha) 3.06 71

Average cropped area (0.5-1.0 ha) 3.06 73

Lower cropped area (0.25-0.5 ha) 2.77 95

Lowest cropped area (< 0.25 ha) 3.35 193

Livestock

Most livestock (> 3 TLU) 3.99 74

Least livestock (1.5-3 TLU) 3.02 76

Average livestock (0.5-1.5 TLU) 2.71 91

Little or no livestock (< 0.5 TLU) 3.72 131

Forest value includes wood and NTFPs; total agricultural value includes production for subsistence and income from
both NBCA and non-NBCA land. Calculated from Viengthong District survey data 2001.
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The economic importance of NEPL resources varies for different types of households in the district. NBCA
forest resource values are highest in cash terms for families with either the most or the fewest agricultural
assets, measured in terms of per capita rice production, cumulative cropped area and livestock ownership
(Table 14). These indicators reflect those emphasised in the 2001 Poverty Reduction Strategy Paper (GOL
2001), which sees degree of rice self-sufficiency as the primary determinant of poverty, lack of arable land
as a secondary condition of poverty, and livestock ownership as the primary indicator of wealth.

Richer households generate the highest overall income from NBCA forest products, possibly due to
higher-value commodities. For the poorest households, high levels of such income likely reflect their
reliance on sales of wildlife and NTFP due to the absence of alternative sources of income. These house-
holds also rely heavily on NBCA forest products, reflected in the very high value of such products relative
to agricultural income. For the households with the fewest agricultural assets, the annual value of forest
consumption is consistently higher than the value of agricultural production.

Both cash income and total value, measured in total and agricultural income obtained from NEPL, are
higher for high-income households (Table 15). The contribution of NBCA resources to the household
economy is, however, much higher for cash-poor households (contributing nearly half of cash income, and
almost two thirds of subsistence)

Table 15. Difference in NBCA value according to household cash income

Household cash income Total household value

(Kip mill/year) as % of total (Kip mill/year) as % of total

Viengthong District 1.69 38 4.81 54

NBCA resident villages 2.28 56 6.03 70

NBCA adjacent villages 0.66 13 2.67 29

Total household income

Higher income (>5.0 mill Kip/year) 3.38 34 6.50 44

Average income (2.5-5.0 mill Kip/year) 1.61 43 4.82 59

Lower income (<2.5 mill Kip/year) 0.78 45 3.69 62

NBCA products include both forest and agricultural items from NBCAs; total household value includes farm, NBCA
and non-farm items from within and outside of NBCAs. Calculated from Viengthong District survey data 2001.
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Section 5
Provincial, national and global economic benefits

As well as making a direct contribution to household income and subsistence,
NEPL generates many other economic benefits to the economies of the sur-
rounding district and province, and at national and global levels. These benefits
include the provision of ecological services that underpin production and con-
sumption and those vital life-support functions that enable broader economic
activities to occur. These benefits are for the most part non-marketed; they
accrue indirectly.

5.1 Watershed catchment protection values for Houaphan Province

Numerous permanent and semi-permanent streams and rivers form an important watershed catchment
area for both Lao PDR and Vietnam (Figure 8). NEPL cover a large part of the catchment for at least four
major river systems: the Nam Et, Nam Khan, Nam Neun and Nam Xuang (Table 16).

The Nam Et and Nam Neun rise in Nam Et NBCA, draining east to Vietnam and ultimately into the Tonkin
Gulf. The Nam Khan and Nam Xuang rise in Phou Loei NBCA, flowing southwest and draining into the
Mekong River near Luang Prabang.

Table 16. Catchments in NEPL NBCAs

Catchment Location area (km2) % of total area

Nam Et Northern part of NBCA 2,194 52

Nam Khan South and southeastern part of NBCA 797 19

Nam Nern Eastern part of NBCA 780 18

Nam Xuang Southwestern part of NBCA 465 11

From IUCN 2001b

The water sources originating in NEPL have a wide range of domestic, agricultural and industrial eco-
nomic uses, including hydro-electric generation and irrigation. In Houaphan Province alone, NEPL rivers
and their tributaries are known to support the following:

• at least three medium-scale hydro-electric schemes, with a combined capacity of more than 360kW and
a total investment cost of more than US$2 million. An 80-kW scheme on the Nam Et supplies power to
at least nine villages, a 250-kW scheme on the Nam Sat supplies power to Viengthong District Centre

and at least ten villages, and a 36-kW scheme on the
Nam Peun supplies power to at least five villages;
• more than 850 micro-hydro units, serving more

than 1,000 households; and
• at least 1,000 ha of irrigated rice production,

including two large-scale schemes that utilise
weirs, gabions, pumps and wooden water wheels.
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The combined gross value of those economic activities in Houaphan Province that depend on NEPL
watersheds is almost 6 billion Kip a year (Table 17). The economic contribution of NEPL extends beyond
the fact that the rivers upon which these activities depend rise there. The existence of the NBCA helps
ensure the maintenance of forest cover and environmental quality in the rivers’ upper catchments. This
maintains the quality and supply of water supplies, regulates the seasonal flow and reduces the amount of
downstream silt and sediment. If forest cover was not protected in these upper catchments, the next most
likely land use — clearance for agriculture — would undoubtedly have negative effects on water flow and
quality, reducing the economic output and value of downstream hydro-electric generation and irrigation.

Table 17. Value of production in Houaphan Province supported by NEPL watersheds

Economic activity Direct beneficiary population Gross value of output (Kip million/yr)

Medium hydro 24 villages, one district centre 235 (traded value of electricity*)

Micro hydro > 1,000 households 410

Irr igated agriculture 1,000 ha of paddy rice 5,130 (gross returns to production)

Total 5,775

*Although this power is currently provided without charge, or at minimal cost, electricity originating in other parts of
the country is traded domestically and exported. Power is impor ted to the country from Thailand and Vietnam at a
cost of three and six cents per kWh respectively. This traded value is used to determine the cost avoided of provid-
ing electricity from imported sources.

5.2 Future economic options for NBCA goods and services

Very little of NEPL’s potential economic value is realised in cash terms. The area is relatively remote, and
almost no commercial or large-scale development of its resources has occurred. In conservation terms
there is undoubtedly an advantage to this isolation, one which may account for the relatively high levels of
biodiversity, forest cover and ecological integrity. There are, however, clear opportunities to increase the
sustainable economic values captured from the NBCA if it continued to be managed as a conservation
area. This could support socio-economic development in the future. Although some of these possible
future uses and economic options cannot be known now, others are listed below.

Ecotourism options

Lao PDR opened its doors to international tourists in 1990. Since then the tourism industry has developed
rapidly to become one of the country’s largest earners of foreign currency; tourist arrivals increased from
less than 7,000 in 1990 to more than 720,000 in 2000 (ADB 2001). Up to 70 per cent of the country’s
tourists express an interest in nature (Robichaud et al. 2001), and the government has established broad
guidelines for ecotourism development (Yamauchi and Lee 1999).

The National Tourism Authority has already established several ecotourism projects in cooperation with
international and regional partners. Dong Houa Sao, Nam Kan/Nam Nga, Nam Ha, Phou Hin Poun, Phou
Khao Khoay, Phou Xang He and Xe Piane NBCAs are being developed as nature tourism or ecotourism
destinations. Although these initiatives are in the early stage of development, they show that nature tourism
can be an important source of revenues for both government and local communities, and it can have
significant multiplier effects on provincial and national economies. In Nam Ha NBCA, for example, tourism
in the first quar ter of 2001 generated income of US$1,600 for local villages, more than US$3,000 for local
food sellers, guides and transporters, almost US$400 for the NBCA authority and over US$300 for the
provincial tourism office (calculated from data presented in Robichaud et al. 2001).
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Tourism is virtually unknown in NEPL, although
several sites exist in and around the NBCA
with potential interest for tourists and recrea-
tional visitors, including hiking trails, cultural
and historical sites, caves, waterfalls, hot
springs, wildlife and birdwatching, dense
tropical forest and local ethnic groups. NEPL
could be incorporated into the Luang Prabang-
Xieng Khouang tourism circuit, and may prove
especially attractive once the nearby border
crossing to Vietnam is opened.

Options for the downstream use of water resources

Lao PDR has an ambitious program to develop hydro-electric potential, which is envisaged as a means of
generating export and foreign exchange earnings and serving the country’s rapidly developing rural,
urban and industrial sectors. At least three of the hydro-electric facilities proposed for future development
depend on rivers rising in NEPL: Nam Khan 1 (planned installed capacity of 115 MW and annual generation
of 582 GWh), Nam Khan 2 (145 MW/726 GWh) and Nam Khan 3 (95 MW/474 GWh).

These developments have the potential to contribute to the costs of NBCA conservation, and to provide
those economic benefits associated with increased power generation. Increasingly, other hydro-electric
developments in Lao PDR are recognising, and paying for, the watershed services provided by NBCAs
and protected forest catchments. Nam Leuk Dam, for example, allocates 1 per cent of gross revenues to
Electricité du Lao for conservation in Phou Khao Khoay NBCA, and the proposed Nam Theun 2 dam
plans to return US$1 million a year to watershed management in and around Nakai-Nam Theun NBCA.

Options for the commercial development of wild species

NEPL has a high biodiversity and is an important gene pool and in-situ repository of wild species, some of
which are globally unique, rare or endangered. These plant and animal resources have potential commer-
cial values for a range of domestic, industrial, agricultural and pharmaceutical applications. It is important
to emphasise, though, that such values are highly speculative, are frequently overestimated, and will not
increase either incentives or funding for biodiversity conservation (Simpson 1997).

NEPL’s wild species may have future options for medicinal and pharmaceutical applications — a broad
range of medicines obtained from forest products is already used among local communities. In the devel-
oped world 25 per cent of all medical drugs are based on plants or plant derivatives; in developing coun-
tries the figure is 75 per cent (Pearce and Moran 1994). Recent research indicates that the higher plants of
the world’s tropical forests contain about 375 potential pharmaceuticals, approximately one in eight of
which have already been discovered. A complete collection and screening of all tropical plant species
should be worth about US$3-4 billion to a private pharmaceutical company, and as much as US$147 billion
to society as a whole (Balick and Mendelsohn 1995).

Although data are not available for Lao PDR, various studies have looked at the pharmaceutical value of
tropical rainforest species in other countries and protected areas. It has been estimated, for example, that
the minimum expected genetic value arising from medicinal applications of wild plants in Korup National
Park, Cameroon, is US$7 per ha (Ruitenbeek 1989). In Belize, the sustainable harvesting of rainforest
plants for medicinal purposes is thought to have a overall net present value of $3,327 per ha at local
market prices (Balick and Mendelsohn 1992).
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5.3 Global economic benefits

NEPL has economic value in terms of the atmos-
pheric regulation services it provides, especially
carbon sequestration. Growing vegetation stores
carbon and sequesters it — locks it up — thereby
helping to mitigate or avoid global warming. Estimates
of the amount of carbon sequestered by tropical
forest vegetation range from 10 tonnes of carbon per
ha (tC/ha) per year for grasslands over and above
alternative agricultural land uses (Sala and Paruelo
1997), 100-150 tC/ha of closed secondary forest, to
200-200 tC/ha for closed primary forest (Myers 1997). The total carbon density in Asia-Pacific forest vegeta-
tion has been estimated at 166 tonnes/ha (Sedjo and Sohngen 2000).

The release of carbon dioxide, and its effect on global warming, give rise to a range of economic costs.
These include health costs, sea-level rise and consequent damage to infrastructure, agriculture, fisheries
and other production, and needs for protective infrastructure and mitigation efforts. Although still approxi-
mate, the economic benefits and costs avoided of carbon sequestration have been estimated. The ben-
efits of carbon sequestration have been estimated at between US$5-25 per tonne (Shogren and Toman
2000); the average cost of damage from global warming has been valued at a minimum of US$20 per
tonne of carbon released (Fankhauser and Pearce 1994).

Using conservative estimates (90 tC/ha for forested areas and 10 tC/ha for grasslands), and an average
damage cost avoided of US$7.50 per tonne of carbonb, the economic benefit of maintaining natural
vegetation in NEPL as a carbon sink may be worth some US$175 million.

It is likely that if NEPL lost its protected status, conversion of the forest to other land uses would gradually
take place. Assuming a slow degradation of forest area and depletion of forest resources over 50 years,
and ascribing a 50 per cent likelihood of this occurring, the annual carbon sequestration value of climate
change damages avoided would be US$1.74 million per year.
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Section 6
Conclusions and recommendations

Protected areas are often considered to have little or no economic value, and to
have little relevance to development. They are typically seen as an non-economic
use of land and resources, an obstacle to growth, and a drain on scarce public
funds. The example of Nam Et-Phou Loei shows that this is clearly not the case.
NBCAs have a demonstrably high economic value, for many groups and sectors.

This includes fuel, medicines, foods, construction materials, crop land and
pasture. NEPL contributes subsistence goods worth up to 4.6 million Kip per
household per year (11 billion Kip total for the district).

NEPL provides income through the sale of various plant and animal products. NEPL generates household
cash income worth up to 2.6 million Kip per household per year (6 billion Kip in total for the district).

Inputs and raw materials include water for irrigation and hydro-electric generation, and basic services and
amenities such as clean and regular water supplies and flood control. NEPL enables energy and agricul-
tural sector output in Houaphan Province worth almost 6 billion a year.

NEPL is the source of future economic growth and prosperity, locally, provincially and nationally. It has the
potential to support future tourism activities, water developments, and commercial applications of wild
species.

Institutional reform

NBCAs also underpin national development goals, priority program areas and ongoing institutional re-
forms in Lao PDR.

Poverty alleviation

Poverty alleviation is the major focus of the national development strategy for Lao PDR, as defined in the
Seventh Party Congress. The government aims to reduce poverty by half by the year 2005, and to eradi-
cate it completely by 2010. Most of NEPL is in Houaphan Province, the poorest province in the country,
with a poverty rate of 75 per cent. The per capita GDP for Lao PDR is predicted to be $374 in 2002 (ADB
2001), the GDP for Houaphan Province GDP is estimated at 56 per cent of this, or $204 (UNDP 2002).

The average direct value of NBCA resources for some of the country’s poorest villages in Houaphan
Province is $486 per household per year, over one third of per capita GDP. For villages inside the NBCA,
which are among the most vulnerable in the province, this rises to $734 per household, over half of per
capita GDP.

For the poorest households — who suffer rice deficits, own little or no livestock, have limited access to
cropland and have few sources of income —  NBCA resources comprise up to half of household cash
earnings and contribute nearly two thirds of the total household economy.

National development programs

Eight high-priority national development programs have been defined for Lao PDR, including food produc-
tion, commercial production, infrastructure development and rural development. NBCA resources are a
vital food source, providing up to 141 kg of protein and 165 kg of wild plants per family per year. This is
worth an average of almost 1.5 million Kip per household per year.



Section 6: Conclusions and recommendations 65

The NBCA also supports district and provincial commerce and infrastructure, including trade in NTFPs,
agriculture and the energy sector. If used sustainably, existing and potential developments and applica-
tions of NBCA landscapes, goods and services can contribute significantly to future rural development
and generate economic benefits at local, district, provincial and national levels.

In 2000 decentralisation became a key strategy for future public sector operations, with provinces defined
as strategic units, districts as planning and budgeting units and villages as implementing units. Increas-
ingly, provinces are being charged with generating and collecting revenues which will go towards expendi-
tures for development and maintenance.

NEPL already provides substantial support to provincial revenues and earnings, minimises public expendi-
tures through the provision of essential goods and services, and contributes to village, district and provin-
cial economies:

• the annual worth of NBCA resource use for Viengthong villages is over 16 billion Kip, equal to the total
gross product for the district in 2000;

• total government expenditures, of 240,900 Kip per capita, are more than matched by income earned
from NBCA resources in Houaphan Province; and

• the equivalent traded value of power generated from the Nam Sat in the Viengthong District portion of
the NBCA is worth almost twice as much as the entire annual district revenues for Viengthong District
(83.6 million Kip).

These high values provide important and much-needed support for investment in NBCAs. The economic
values associated with NBCAs, such as these outlined for Nam Et-Phou Loei, must be factored into plan-
ning and decision-making. Until there is a clear understanding of the economic connections between
NBCAs and surrounding development processes, NBCAs will continue to be seen as economic liabilities
rather than economic assets by both development and conservation planners.

There is a real danger that as long as NBCA conservation concerns are omitted from development and
budgeting decisions, and economic concerns are marginalised in NBCA planning and management, their
economic value will remain largely unappreciated and uncaptured. This field study makes it clear that
NBCAs already make a substantial contribution to village, district, provincial, national and even global
economic processes, and have the potential to play an important role in future development and growth.
Inadequate investment in NBCAs, and the resulting degradation and loss, can give rise to immense eco-
nomic and development losses to the Lao economy. Neither the population nor the government can afford
to bear these costs, now or in the future.
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Annex: Data derivation and sources, Figures 1 and 4
Protected Areas Ministry of Agriculture and Forestry (2002)
Proposed PAs ICEM (2002). Digitised by ICEM from Duckworth J.W., Salter R.E. and Khounboline K. compilers (1999).

Wildlife in Lao PDR 1999: Status report. IUCN, WCS and CPAWM Centre for Protected Areas and
Watershed Management.

Cities UNEP (1999)
Roads Ministry of Agriculture and Forestry (2002)
Rivers Ministry of Agriculture and Forestry (2002)
Land use Ministry of Agriculture and Forestry (1997)
Population Ministry of Agriculture and Forestry (2002)
Poverty UNEP (1999)
Provinces Ministry of Agriculture and Forestry (2002)
Villages Ministry of Agriculture and Forestry (2002)
5-km buffer ICEM (2002)

Land use

Land use categories for each countr y have been generalised to achieve cross-country land use categories, as detailed below:

Old land use New land use
Agricultural hill fields Agriculture
Agricultural land Agriculture
Agricultural plantation Agriculture
Agricultural wetland rice Agriculture
Bamboo Other vegetation
Barren Barren
Barren land Barren
Cloud Unclassified
Coniferous forest Forest
Cropping mosaic, cropping area <30% Agriculture
Cropping mosaic, cropping area >30% Agriculture
Deciduous Forest
Deciduous forest Forest
Deciduous mosaic Forest
Dry dipterocarp Forest
Evergreen forest Forest
Evergreen mosaic Forest
Evergreen, high cover density Forest
Evergreen, medium-low cover density Forest
Forest plantation Plantation
Grassland Other vegetation
Habitat mosaic Other vegetation
Industrial crops Agriculture
Inundated Wetland
Inundated mosaic Wetland
Limestone forest Forest
Limestone karst without forest Barren
Lower mixed deciduous forest Forest
Lower-dry evergreen forest Forest
Mangrove Wetland
Mangrove plantation Plantation
Melaleuca forest Forest
Mixed (evergreen and deciduous)
medium-low cover density Forest
Mixed (evergreen and deciduous),
high cover density Forest

Old land use New land use
Mixed broadleaf and coniferous forest Forest
Mixed mosaic Other vegetation
Mixed timber and bamboo Other vegetation
Natural mangrove Wetland
Natural regenerating forest Forest
Other Unclassified
Other agriculture Agriculture
Plantation forest Plantation
Plantations Plantation
Pure bamboo Other vegetation
Regrowth Other vegetation
Regrowth, inundated Wetland
Rice paddy Agriculture
Rocks Barren
Sand dunes Barren
Savannah Other vegetation
Scrub Other vegetation
Scrub with scattered trees Other vegetation
Seasonally inundated grassland Wetland
Semi-deciduous forest Forest
Semi-natural melaleuca Forest
Swamp Wetland
Unclassified Unclassified
Unstocked forest Forest
Upland agriculture Agriculture
Upper mixed deciduous forest Forest
Urban Urban/industrial
Urban or built-over area Urban/industrial
Urban/industrial Urban/industrial
Water Water
Water body Water
Wetland Wetland
Wood- and shrubland, dry Other vegetation
Wood- and shrubland, evergreen Other vegetation
Wood- and shrubland, inundated Wetland

UNEP poverty indices

Poverty indices data was supplied by UNEP based on work performed by the Stockholm Environment Institute. Indices were
developed at district level using “consumption-based” poverty measures. Refer to the SEI report for further details: Strategic
Environmental Framework for the Greater Mekong Subregion. PP57 Volume 1. SEI, ADB. March 2002.
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Section 1
Introduction

1.1 Approach to the study

The key preparatory tasks undertaken for the study included desktop colla-
tion of relevant reports, data, statistics, maps, and other information to famil-
iarise the field mission leader and team with the study area. Initial consulta-
tions were carried out with central and local government representatives and
agreement was reached on the main directions of the study.

A general work plan was established and team members made an initial visit
to the site. They held discussions with local and national stakeholders and

persons familiar with the study area and identified issues relevant to protected areas and economic devel-
opment in the study area of local and/or national significance.

Background papers on water, agriculture, coastal resources and other sectoral issues were prepared and
used as references and checklists for information gathering. Approaches and techniques for interpreting
and analysing the data were also determined. A second field mission was held, which resulted in a draft
report. This was widely circulated for review and comment. After completion of the third field mission the
field study final report was prepared.

1.2 The study area

The study area lies within the Eastern Region of Thailand (Figure 1), and focuses on Rayong and
Chanthaburi provinces. Three sites are analysed in detail to show how protected areas (PAs) support
socio-economic activity and development:

• a river sub-basin containing Khao Chamao-Khao Wong National Park, with the focus on tourism and
water supply and quality;

• a near-shore marine environment, involving marine protected areas (MPAs) along the southern bound-
ary of Rayong Province and Koh Samet National Park, with an emphasis on fisheries and tourism;

• the Kung Krabaen Royal Development Project, a terrestrial-coastal development featuring shrimp
production, oyster production and fisheries and their interaction with PAs and the natural environment.

These three examples involve different geographic scales, different types of environments and/or natural
resource systems, and different categories of PAs. They are not intended to produce comprehensive
valuations of economic benefits provided by PAs
within the local area. They do, however, provide
examples of the various kinds of environmental
products and services that can be supplied by PAs.
The report also explains the natural mechanisms that
deliver these products and services to dependent
communities and economic sectors, and demon-
strates the economic importance of PAs in underpin-
ning economic and social development.
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Figure 1. Location of the field study area



Section 2: Regional context 73

Section 2
Regional context

The Eastern Region consists of eight provinces: NaKohnayok, Chachengsao,
Sa-keaw, Prachenburi, Chanthaburi, Trat, Rayong and Chonburi. The region
has a total area of 36,546 sq. km and a population of about 4.1 million.

2.1 Geo-economic sub-regions

The Eastern Region includes coastal plains, valuable minerals, forests, and
fertile soils. Degradation of natural resources, particularly forests, is becom-
ing a major problem. Forests were once an important resource but they can
no longer be exploited because of harvesting restrictions.

Table 1 describes forests, agriculture and water resources in the provinces of the Eastern Region. Forest
cover ranges from 5.8 per cent of the total area for Rayong Province to 56.7 per cent for Chanthaburi
Province. Rayong is a rapidly industrialising area, with an emphasis on exporting, and much of its formerly
forested area has given way to industrial development.

Agricultural areas cover approximately half of the total area of the Eastern Region. While there are numer-
ous reservoirs, weirs and other water resources, water supplies for consumptive uses and agriculture are
limited; storage ponds are shallow and are affected by pesticides and other contaminants.

Natural resources and the environment are rapidly degrading (Kaosa-ard 1999), as is the quality of air and
water. Many factories were established without planning for environmental protection, causing destruction
to natural resources and the environment. All stakeholders need to combine their efforts to promote the
value of natural resources in the region, and to undertake effective restoration and land-use zoning.

The region can be divided geographically into the Upper Eastern Region and the Lower Eastern Region.
Each of the two areas has different natural resources. The upper region, which is inland, contains the
Bangpakong watershed, covering Chachengsao, NaKohnayok, Prachenburi and Sa-keaw provinces. Most
of this area is forested, and includes part of the Eastern Forest Complex.

The lower region contains coastal areas as well as highland and valley areas. There are many small water-
sheds, but most of them are found in coastal areas and do not have the potential for consumptive use
(Bundprasirichot, 2000).

Table 1. Natural resources and the environment in the Eastern Region

Prachinburi Rayong Sa-keaw Chanthaburi Chachengsao Chonburi Trat NaKohnayok

% of forest area in province 47.9 5.8 16.7 56.7 22.3 33.6 47.7 22.7

% of agricultural area 45.7 50.5 53.8 48.1 56.3 42.2 23.8 55.3

Medium-scale reservoir 3.0 2.0 9.0 2.0 2.0 14.0 4.0 0.0

Small-scale reservoir 6.0 10.0 38.0 23.0 26.0 70.0 33.0 4.0

Concrete weir 11.0 39.0 34.0 55.0 50.0 60.0 10.0 1.0

Dike 0.0 2.0 6.0 0.0 0.0 n/a 5.0 4.0

Pond, marsh, swamp 63.0 59.0 64.0 62.0 28.0 126.0 88.0 31.0

Canal 42.0 n/a 55.0 34.0 n/a 102.0 4.0 187.0

n/a: not available; Source: Adapted from Local Community Development Institute, 2000
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2.2 Protected areas in the Eastern Region

The Eastern Forest Complex (EFC) is the main system of terrestrial protected areas in the region (Royal
Forest Department 2000, Prayoonsit, Chaiwattana and Napom 1999), with a total area of 2,316 sq. km
(1,447,954 rai). It is bounded by five provinces: Chachengsao, Chonburi, Rayong, Chanthaburi and
Sa-keaw.

The EFC contains three national parks and three wildlife sanctuaries:

• Khao Chamao-Khao Wong National Park in Rayong and Chanthaburi provinces (0.8368 sq. km);
• Khao Kichakut National Park in Chanthaburi Province (0.5831 sq. km);
• Preaw Waterfall National Park in Chanthaburi Province (1,3450 sq. km);
• Khao Ang-ru-nai Wildlife Sanctuary in Chanthaburi, Prachenburi, Chachengsao, Chonburi and Rayong

provinces (10.3000 sq. km);
• Khao Soidao Wildlife Sanctuary in Chanthaburi Province (7.4496 sq. km); and
• Klong Kuawai Wildlife Sanctuary in Chanthaburi Province (2.6527 sq. km).

The EFC contains many species of plants and animals, and is a national heritage site. A range of forest
types, including moist evergreen forest, dry evergreen, hill evergreen, dry dipterocarp forest and mixed
deciduous forest, is found there. Important plants include Irvingia Malayana Olive. Ex A. Benn., Afzelia
xylocarpa Craib, Dipterocarpus spp. and wild orchids. Most of the EFC is designated as a wildlife sanctu-
ary; wildlife includes elephant, guar, banteng, mouse deer, leopard, hyena and fresh-water crocodile.

Forest area has decreased dramatically in recent years. Encroachment of the forest by villagers is still
taking place, as is illegal logging, poaching and harvesting of non-timber forest products (NTFPs). The
need for improved conservation management has been highlighted by Chetamash et al. (1991) and others.

EFC provides important watershed protection and regulation of water supply for agriculture, domestic
consumption and industrial use. Forested areas help protect watersheds above reservoirs, and help to
maintain environmental flows and water quality. This reduces the costs of water treatment, prevents salinity
in the downstream reaches of rivers, and facilitates shrimp production in the coastal area.

Other benefits related to the Eastern Forest Complex include tourism and recreation, provision of non-
timber forest products (NTFPs), groundwater recharge and discharge, flood control, sediment and nutrient
retention, habitat protection, biodiversity conservation, biomass production, and preservation of genetic

stocks.

MPAs have also been established in the Eastern Region. The entire
Thai coastline along the Gulf of Thailand has an MPA extending three
km from the shoreline. Rayong, Chanthaburi and Trat provinces are
classified as a Zone 1 MPA. Some areas, i.e. the marine park sur-
rounding Koh Samet, have been established to protect particular
marine environments, such as islands and reefs.

MPAs support fisheries production by providing protective habitat.
Adult fish and fry migrate from these areas, supporting artisanal and
commercial fisheries. MPAs are also economically important for other
uses, especially recreation and tourism.

2.3 Economic development in the Eastern Region

Economic development in the Eastern Region is diverse, and has
gone through several stages (Bundprasirichot, 2000).
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First stage (1956–1966)

Agriculture expanded, especially monocrop rice cultivation. Irrigated agriculture (in approximately five per
cent of agricultural areas) was carried out in the central plain of Chachengsao, Chonburi and Rayong.

Second stage (1967–1978)

Agriculture changed from monocrop rice cultivations to plantation crops for export (mainly cassava and
sugar cane). Other new crops included perennial plants (such as fruit) and annual crops (such as vegeta-
bles). The region was also important for the expansion of orchards. Forested areas were cleared for
agriculture land. People migrated to the area to work on farms or in orchards, especially in Chachengsao,
Chonburi and Rayong provinces. In coastal areas, fishing methods changed. The introduction of otter trawl
fishing, suggested by the Department of Fisheries, increased fishing effort and led to increased catches.
The commercial fishery expanded significantly, although community fisheries continued to survive. Fisher-
ies began to be affected by environmental problems, such as increased water pollution, destruction of
mangroves and degradation of fishing grounds.

Third stage (1979–1991)

Major changes took place in land use, chiefly the conversion of land for infrastructure, industrial develop-
ment, tourism and residential housing. Resources, especially water and land required for new economic
activities, became scarce. Large-scale fisheries and deep sea fisheries were developed. In coastal areas,
mangroves were converted to shrimp farming. People previously engaged in community fisheries along
the coastal strip were forced to work in other sectors, such as tourism and industrial activity.

Industrial activity has expanded rapidly in some provinces. The Eastern Sea Board Project, introduced in
the Fifth National Economic and Social Development Plan, spans three provinces (Rayong, Chonburi, and
Chachengsao) and incorporates the largest industrial estates in Thailand. Major ports and industrial
complexes have been developed at Lam-Cha-Bang (10,000 rai) in Chonburi Province and at Marp-Ta-Put
(20,000 rai) in Rayong Province.

The region is also a centre for fruit production, for both domestic consumption and export. Fishery produc-
tion and fish processing are also important. Large scale fisheries are found in Rayong, Chonburi and
Chanthaburi provinces. Community fisheries are threatened by degradation of fish habitat, especially the
destruction of mangroves to support shrimp production.

Key economic statistics for provinces in the Eastern Region are shown in Table 2. Per capita income is
high in most provinces. Welfare payments are made to more than 50 per cent of the population, mainly to
care for children and the elderly. The unemployment rate is low, except in Sa-keaw Province.
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Table 2. Economic statistics for Eastern Region

Prachenburi Rayong Sa-keaw Chanthaburi Chachengsao Chonburi Trat NaKohnayok

million baht:

GPP1 25,624.0 112,408.2 15,007.8 23,430.0 55,274.7 208,047.0 8,898.2 9,329.8

Budget distribution 4,608.0 8,595.9 6,385.0 8,597.0 5,219.1 12,540.0 n/a n/a

baht:

Per capita income1 54,059.0 223,475.0 37,333.0 53,978.0 91,363.0 218,997.0 75,076.0 37,926.0

Saving rate2 11,459.0 34,122.8 n/a n/a 35,480.8 103,429.3 83,447.5 7,464.4

Per capita saving 25,820.0 68,555.0 n/a n/a 56,050.0 98,183.0 77,511.0 30,683.0

%:

Dependent population 61.0 68.3 51.9 48.6 58.6 45.8 41.4 49.8

Unemployment3 1.9 3.4 18.5 1.2 2.5 2.0 0.9 2.8

Low income level 8.5 0.8 22.8 0.1 4.5 2.0 12.1 2.3

n/a: not available; 1. in 1995; 2. in 1998; 3. in 1998
Source: Adapted from Local Community Development Institute, 2000
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Section 3
Rayong and Chanthaburi provinces

3.1 Geographical features

Figure 2 shows the study area, including its protected areas. Parts of the
Eastern Forest Complex lie within the study area; those areas of the complex
outside the boundaries of the two provinces are still relevant, as they gener-
ate benefits within the study area. The study area contains marine protected
areas, including protected fishing zones, marine national parks and pro-
tected foreshore habitats (particularly mangrove areas).

Sub-basins of the East Coast-Gulf River Basin are found within the study area. Many catchments and sub-
catchments are specially managed as protected watersheds. Some watersheds within the study area drain
into the Mekong River system.

Figure 2. Map of the field study area
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3.2 Demographics and economics

In 2001, the population of Rayong was 558,000 with an annual
growth rate of 2.56 per cent; Chanthaburi’s population was
482,000, with a growth rate of 1.54 per cent. Population densities
for Rayong and Chanthaburi are 138 per sq. km and 76 per sq.
km respectively.

The economic structure of the two provinces is shown in Table 3.
Rayong’s economy is more developed, more affluent and grow-
ing faster than Chanthaburi’s, due to a large extent to rapid
industrialisation (Thailand’s largest industrial estate is located in
Rayong). Manufacturing accounts for 62 per cent of Gross
Provincial Product (GPP) in Rayong. Chanthaburi is more heavily
dependent on primary industries such as agriculture,
aquaculture and fisheries; manufacturing accounts for only 13
per cent of its GPP.

Table 3. Gross Provincial Product (GPP) in 1988 prices (million baht)

1993    1996    1999

Rayong Chanthaburi Rayong Chanthaburi Rayong Chanthaburi

Agriculture 6,796 3,741 5,684 3,805 4,582 3,401

crops 2,040 2,010 2,274 2,446 2,264 2,491

livestock 253 114 499 177 368 157

fisheries 3,688 1,370 2,135 889 1,239 478

forestry 44 1 3 2 1 1

agricultural services 48 41 33 41 27 39

simple agricultural processing 663 205 740 250 683 235

Mining and quarrying 14,325 18 18,963 48 29,845 98

Manufacturing 9,828 1,838 52,044 1,914 98,566 1,751

Construction 1,994 413 2,086 1,155 665 369

Electricity and water supply 5,077 451 6,962 491 10,815 506

Transportation and communication 1,976 776 4,183 1,120 4,963 996

Wholesale and retail trade 2,972 2,470 3,624 3,125 3,269 2,869

Banking, insurance and real estate 1,336 1,007 2,474 1,125 1,010 610

Ownership of dwellings 757 700 998 847 1,204 953

Public administration and defence 932 460 1,342 666 1,416 705

Services 1,976 1,268 2,603 1,363 2,825 1,405

GPP 47,909 13,141 100,964 15,659 159,160 13,662

Source: NESDB 2001
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The differences in economic development in the two provinces is reflected in their per capita income
levels. Per capita GPP for Rayong (measured in 1988 prices) is 285,000 baht (US$6,600) while in
Chanthaburi it is only 28,000 baht (US$651).

3.3 Development planning and protected area management

Responsibilities for planning and management of PAs in the study area are similar to those in the rest of
Thailand. The Royal Forest Department has the main responsibility for terrestrial PAs and MPAs. The
Department of Interior manages minor catchments, and the Royal Irrigation Department manages major
reservoirs. The Department of Fisheries in the Ministry for Agriculture and Cooperatives regulates fishing
activities.

Broad directions for economic development are provided by the National Economic and Social Develop-
ment Board, in collaboration with other government agencies and stakeholders, through five-year National
Economic and Social Development Plans.

Provincial governments are also important in economic development planning. In Rayong Province, for
example, planning and administration are carried out by the provincial administration and three municipali-
ties (there are seven districts, 56 sub-districts and 381 villages).
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Section 4
Management of river sub-basins

4.1 Water resources in the region

Water supplies are critical to the region’s development. Sub-basins in the
study area are part of the Eastern Gulf River Basin; reservoirs in the study
area supply water for crops, orchards, livestock, industry and domestic
consumption. PAs in the study area are important in providing catchment
protection, stabilising flows and maintaining water quality.

The demand for water is high, due to the rapid growth of industry and the
increasing requirements of hotels, households and village areas. According to Deephrom (1999), average
annual water requirements in 1996 were 301.44 million cubic m, 33 per cent of which was for domestic,
commercial and industrial consumption and 67 per cent for agricultural irrigation. Water requirements are
predicted to increase to 688.77 million cubic metres per year.

Major reservoirs (Dok Kray, Nong Plalai and Nong Khlo) are located within or just outside Rayong Prov-
ince. Ra Ok Reservoir is located in Chanthaburi Province. In 1996 the storage capacity of large and me-
dium-size reservoirs in the region was 254.15 million cubic metres.

Plans have been made to construct three major new reservoirs: Klong Yai, Prasae and Klong Nam Keaw.
This will increase storage capacity to 559.75 million cubic m by 2016, and will capture 39.26 per cent of the
total natural water available (Department of Water Resource Engineering 1995a, 1995b).

4.2 Management of water resources

The National Water Resource Law organises water resource management into five levels:

1. National Water Resources Committee: This is the government’s central agency, with the main responsi-
bility for planning and policy-making for the national water resource. It oversees control and monitor
watershed committees; controls and monitors national water resource consumption; conserves the
national water resource; and collects data on national water resource sites and national water resource
consumption.

2. Watershed Committee: The committee’s main function is to organise local and watershed water re-
source management according to the plans and policies of the National Water Resources Committee.

3. Regional Water Resource Committees: These committees operate at watershed sites on a smaller
scale than the Watershed Committee.

4. Office of National Water Resource Committee:
This provides administrative support to the Na-
tional Water Resource Committee.

5. Organisation of Water Resource Consumers: This
organisation was established and managed in
Cupertino with Watershed Committees.

In the study area, PAs and watersheds are managed
by the Royal Forests Department. The Royal Irriga-
tion Department is responsible for managing major
reservoirs, while the Regional Offices of the Depart-
ment of Interior treat and distribute water. Regional
Offices oversee the operations of 17 provincial
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waterworks units in the Eastern Forest Complex. A private water supply company (Eastern Water) also
treats and distributes water via reticulated systems.

4.3 Khao Chamao-Khao Wong National Park

The park, located in Chanthaburi Province, is part of the Eastern Forest Complex. It covers the area of
Khao Chamao Sub-district in Rayong Province and Hang Meaw District in Chanthaburi Province. The
parks’s total area is 83.68 sq. km (52,300 rai). Khao Chamao covers
79.28 sq. km (49,550 rai), Khao Wong covers 4.40 sq. km (2,750 rai).

The physiographic features of the park include high mountains and
ridge tops. The highest elevation is Chamao peak (1,024 metres ASL),
the watershed of canals and streams such as Klong Ra Ok, Klong
Phloe, Klong Hing Ploeng.

The national park is influenced by the northeastern and southwestern
monsoons. During the northeastern monsoon, from mid-October to
mid-February, the weather is cold and the sky is clear. During the
southwestern monsoon, from mid-May to mid-October, the humidity
increases and heavy rains fall. According to the Chanthaburi Meteorol-
ogy Office, the average annual rainfall per year is 2,894.7 mm and the
average temperature is 26.9 degrees C.

Geologically, the park contains pyrite rock, quartzite, sedimentary rock
and limestone. Caves and waterfalls are major attractions.

The high mountains in the park are covered by natural forest and tropical evergreen forest. Dry evergreen
forest is found on the western side, flanked by rubber forest. The most fertile tropical forest is found in the
Wang Sai area; the forest is less fertile around Khao Chamao waterfall because of illegal timber harvesting.

The park has more than 137 animal species, 113 families and 70 orders of animals. These comprise more
than 10 species of amphibians, 12 species of reptiles, 68 species of birds, including migratory species, and
more than 35 species of mammals, from elephants to small mammals.

The Royal Forest Department is responsible for park management. The park employs two officials and has
a support staff, including temporary employees.

4.3.1 Tourism benefits

The park is a popular tourism and recreation site. The natural surroundings, including waterfalls, vegeta-
tion and animal life, are major attractions. The entry fee structure is the same as in the rest of Thailand: 20
baht for Thai adults, 10 baht for children, and 200
baht (US$4.65) for foreigners. In 2001 there were
314,071 visitors; however, income from entry fees was
only 583,670 baht (revenues from entry fees are sent
to the government’s consolidated revenue fund and
only an allocated amount is returned to the park).

In addition to entry fees, visitors to the park spend
another 200 baht per visit, consisting of approxi-
mately 100 baht for food, drink and souvenirs within
the park and 100 baht in nearby shops and facilities.
These expenditures amount to about 77 million baht
per year.
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The economic value of the park, however, is greater than these expenditures. Visitors are usually prepared
to pay more than the actual costs incurred (this additional willingness to pay is known in the economics
literature as consumers’ surplus). In addition, the estimates of expenditures do not include the non-use
values of the park.

Box 1. Economic value of Khao Chamao-Khao Wong National Park

A method known as the benefit transfer technique can be applied to infer the economic value of
Khao Chamao-Khao Wong National Park. This approach involves using economic estimates from
a site where a study has been done to extrapolate the economic values of comparable sites.

Economic values have been estimated for Khao Yai National Park by the Thailand Development
Research Institute and Harvard Institute for International Development (TDRI-HIID 1995). The
researchers used several methods in the study. To estimate the direct use value of Khao Yai NP,
they used the travel cost method. Depending on the statistical form of the model applied, they
derived estimates of consumer surplus per traveller of 868.8 baht or 1,190.8 baht per year. They
also applied a contingent valuation model, and estimated the total willingness to pay by users of
the park at 1.6 billion baht per year. Non-use values were estimated at 1.0 billion baht per year.

The benefit transfer technique can be applied to calculate the total use value of Khao Chamao
park. The use value per visitor at Khao Yai (1,109.8 baht per year) is multiplied by the number of
visitors to Khao Chamao-Khao Wong National Park (385,000 per year) to derive a total use value of
427 million baht per year. Non-use values can be calculated using the same ratio of non-use to use
values estimated for Khao Yai (0.59), yielding an estimate of 252 million baht per year.

The TDRI-HIID estimates can also be used to calculate use values and non-use values on a per-ha
basis. Using the area of Khao Chamao-Khao Wong NP, and given the two parks’ similar environ-
mental attributes, values per ha can be transferred from one site to the other. These calculations
suggest that the use value of Khao Chamao-Khao Wong National Park is 65.5 million baht per year
and the non-use value is 38.9 million baht per year. This approach has methodological limitations,
however (i.e. park values depend on attributes other than mere area) and gives a much lower
estimate than the first method.

All the estimates above are in 1995 prices. Inflation in the Thai economy has averaged five per cent
over each of the last seven years; to convert these estimates to current levels, they should be
increased by 40 per cent.

At Khao Chamao-Khao Wong NP, park managers have recognised that pressure from tourism is making it
difficult to maintain the quality of ecosystems. To maintain the ecological and economic values of a park, it
is essential to prevent visitor numbers from exceeding the park’s carrying capacity. The park managers
aim to divert some tourism to alternative sites.

4.3.2 Consumption of NTFPs by local communities

Local people’s socio-economic dependence on the forest resources around the park was documented in
a study by Nhuchaiya (1999), which involved 18 villages with a population of 12,082 (2,727 households)
living in a five-km area surrounding the park (Table 4). The sample covered 168 households from 12 vil-
lages. The main occupation was agriculture; average income per household was approximately 101,718
baht per year. A similar study was conducted by Piyavatin (1999) on socio-economic land use and depend-
ency of the community surrounding Khao Kitchakut NP in Chanthaburi Province.
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Table 4. Consumption of NTFPs in area surrounding Khao Chamao Park, 1998

Household consumption Total consumption Total consumption

kg/yr kg/yr baht/yr

Herbs 0.234 638 32,464

Wild fruits 0.714 1947 58,435

Wild vegetables 1.250 3408 34,087

Bamboo stems 0.756 2061 103,074

Bamboo shoots 0.732 1996 19,965

Mushrooms 0.119 324 12,823

Insects 0.012 32 4,869

Total 265,717

Average per household 97

Source: Nhuchaiya 1999

The total value of NTFPs collected by all 2,727 households was estimated to be 265,000 baht per year.
This is only a very small amount compared with the estimated total income of 277 million baht per year for
all households in the area surrounding the park. Products harvested from the park are collected illegally,
as Thai legislation prohibits such activities in national parks.

4.3.3 Catchment protection

The national park is the headwater of the Prasae, Mae Phang Rat and Klong Ta Node watersheds. The
sub-watersheds comprise Klong Ra Ok, Klong Ploe, Klong Yai Arm, Klong Hin Ploeng and Klong Wa
Phlne, each with its own geological characteristics. The Prasae watershed has been selected as an exam-
ple for the field study.

Prasae watershed covers an area of 2,067.8 sq. km, including 1,164 sq. km of water storage. Ra Ok Reser-
voir is located in a sub-catchment of the Prasae River, below Khao Chamao-Khao Wong NP. The reservoir
supplies high-quality water, with a reliable flow, for a number of purposes.

Fruit, including mangosteen, durian and rambutan, is produced in areas surrounding the reservoir. The
reservoir supplies water to local orchards, which also draw from groundwater supplies. Farmers are not
charged for water.

Under a new plan for water supply and irrigation in the area, 7,500 rai (1,200 ha) of irrigated land will be
developed in the vicinity of Ra Ok Reservoir. This is expected to support a major increase in agricultural
production, mainly fruit and other perennial crops.
The gross value of the expected fruit yields can be
calculated as follows: average annual yields of
mangosteen, durian and rambutan elsewhere in the
province are 638 kg/rai, 1,756 kg/rai and 1,865 kg/rai
respectively, with market values of 31 baht/kg, 16
baht/kg and 11 baht/kg. If 60 per cent of the area is
planted with orchards and this area is divided equally
among the three kinds of fruit, the expected gross
returns from the irrigated area would be 105 million
baht per year.



84 Field Study: Thailand

Khao Chamao’s contribution to this value depends on the quantity of water supplied, the continuity of
supply, the contribution of irrigation to crop productivity (compared with a rain-fed situation), and the extent
to which forested areas in the park influence water supply over time. The prevention of premature silting of
Ra Ok Reservoir is another important environmental service provided by the park. Detailed hydrologic
studies are required to make more tangible estimates of the park’s economic value to orchardists in the
newly irrigated area.

Fish are produced in Ra Ok Reservoir. However, this activity supports only eight people and there are
plans to discontinue it, as it poses a threat to water quality.

Piped water, which is supplied to consumers in downstream urban areas, is not drawn directly from Ra Ok
Reservoir. At present, a pumping station is operated by the Khao Din Water Supply Unit of the Provincial
Waterworks Authority downstream from Ra Ok, on the Prasae River. The water is treated and then distrib-
uted to urban consumers, industry and farmers. Urban consumers and factories pay 10 baht (US$0.23)
per kL. Irrigators pay a user charge based on the area irrigated, at the rate of five baht per rai (US$0.02 per
ha).

The Provincial Waterworks Authority can take water from the river free of charge. Water quality has deterio-
rated significantly, however, due to sediment loads and discharges of pollutants by industries located
along the stream, and an alternative low-cost source of high-quality water has to be found.

A new plan to enhance reticulated water supplies in the sub-region is being implemented. A pipeline will
be constructed connecting the downstream pump station directly to Ra Ok Reservoir, allowing high-quality
water from Ra Ok to be treated and distributed instead of using river water. The water supply capacity will
be doubled, to serve a much larger urban customer base. A new pump station at Ra Ok Reservoir is also
being constructed as part of the plan.

The park provides watershed protection for Ra Ok Reservoir, which helps to prevent sedimentation of the
reservoir and maintain high standards of water quality. When the new water supply system is complete,
treatment costs per unit of water supply under the new scheme are expected to be lower because the raw
water will be of higher quality.

Box 2. Economic benefits of catchment protection

The economic benefits of water treatment can be estimated. The Water Supply Unit currently
supplies 660,000 kL per year; annual expenditures (capital costs, operating and maintenance
costs, and costs of chemicals for water treatment) are estimated to be 2,536,000 baht per year.
With a doubling of capacity at Ra Ok Reservoir and the same cost structure (i.e. with water being
withdrawn from the river and treated as at present) the costs would be 5,072,000 baht per year. If
these costs were reduced by 25 per cent because of the higher quality of raw water from Ra Ok,
the cost savings would be 1,268,000 baht per year. (The actual rate of cost reduction needs to be
estimated from cost engineering data.) Some — possibly all — of these cost savings can be attrib-
uted to the catchment protection above Ra Ok provided by Khao Chamao-Khao Wong NP.

Catchment protection provided by the park also enhances the reliability of water supply for irrigated
agriculture. When the irrigation expansion project is completed, gross and net revenues from agriculture in
the area are expected to increase significantly. Part of this expected increase can be attributed to the water
supply functions of Khao Chamao-Khao Wong NP (estimating the proportion would require extensive
hydrologic modelling and agronomic studies).
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4.3.4 Salinity control

Runoff from Khao Chamao-Khao Wong NP flows into a tributary of the Prasea River and the Ra Ok Reser-
voir. This runoff, combined with releases from Ra Ok Reservoir, enhances river flows and helps assimilate
the wastes discharged into the river by downstream activities. It also helps control salinity levels in the
lower reaches of the river (approximately one million cubic metres of water are released annually for this
purpose). Shrimp farming, which is affected by salinity levels, takes place in the estuarine section of the
Prasae River. The total area farmed is 4,511 rai; shrimp production is 3,094 tonnes per year, with a gross
value of 758 million baht per year and a net value of 61 million baht per year (Department of Fisheries
2001b).

4.3.5 Wetland protection

Wetlands in the downstream area also depend on adequate water flows. Numerous studies have docu-
mented the economic values of environmental products and services provided by wetlands, including
biological water treatment, provision of habitat for fish species and water birds, recreation and education
benefits.
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Section 5
Near-shore marine ecological systems

5.1 Marine protected areas in Rayong and Chanthaburi provinces

Marine protected areas in Rayong and Chanthaburi provinces include areas
surrounding various islands and reefs and three km from the shoreline. The
coral reef of Kohn Leamya-Koh Samet NP contains several islands, including
Koh Samet, Koh Kudi, Koh Chan and Koh Platian. The area has 42 kinds of
coral, most of which is still in good condition. Many marine species are found
in this area, including crab, various kinds of shellfish and sea flower.

MPAs support fish stocks by providing safe habitat for fish species, restricting fishing (especially by com-
mercial operators) and releasing eggs and fry into adjacent waters. The construction of artificial reefs is an
important means of enhancing fish habitat within the MPAs.

5.2 Fishing

Fisheries are important economic contributors in Rayong and
Chanthaburi provinces. The gross value of the commercial catch is
approximately 87 million baht per year and the net value is 54 million
baht per year. Landed marine catches (which are not necessarily taken
in the local area) are shown in Table 5.

Anchovies are harvested in large quantities and are especially impor-
tant to the local economy. The gross value of the local anchovy catch
is estimated at 2.5 million baht per year. To calculate the value of MPAs
in terms of fish catch, it would be necessary to conduct biological
studies to determine which species spawn within the areas and are
subsequently harvested for commercial or subsistence purposes.

Although Chanthaburi has a relatively small marine catch, aquaculture is a major activity that provides
livelihoods for many local people (Table 6). Shrimp culture produces more than 26,000 t/yr. With an
average price for shrimp of 240 baht per kg, the total market value of shrimp produced in Chanthaburi
would be about 62.4 million baht per year. Grouper, cockles and oysters are also produced in significant
quantities. Gross revenue from grouper is approximately 540,000 baht per year (net 334,000 baht).

Table 5. Quantity of marine fish landed in Rayong and Chanthaburi (t/yr)

Rayong Chanthaburi

Food fish 55,988 666

Trash fish 18,388 979

Subtotal, fish 74,376 1,645

Shrimp and prawn 70 205

Lobster 0 0

Crab 74 22

Squid and cuttlefish 2,984 154

Shellfish 0 19

Total 77,504 2,045

Source: Department of Fisheries (2001a)
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Table 6. Yields from coastal aquaculture, Rayong and Chanthaburi (t/yr)

Rayong Chanthaburi

Shrimp (mainly tiger prawns) 4,845 26,627

Sea bass 3 4

Grouper 8 148

Cockle 0 431

Oysters 0 231

Source: Department of Fisheries (2001a)

Table 7 provides information on fishing establishments, and indicates the importance of marine and
coastal aquaculture as a source of income and employment in the two provinces. Chanthaburi has a large
number of relatively small establishments. The average farm size in Chanthaburi is 20 rai; in Rayong it is 40
rai. Social well-being, especially for small-scale producers, is highly dependent on the sustainability of
aquaculture in Chanthaburi Province.

Table 7. Number of fishing establishments in Rayong and Chanthaburi

Rayong Chanthaburi

Farms 175 2,104

Area (rai) 7,020 44,360

Fishing establishments (marine) 1,265 1,850

Fishing establishments (aquaculture) 276 3,237

Fishing establishments (marine and aquaculture) 24 558

Total fishing establishments 1,565 5,645

Employment in marine capture fisheries, peak season 5,684 4,239

Source: Department of Fisheries (2001a)

Fishing is important economically not only in terms of
the direct employment and income it generates; fish
processing generates further economic opportuni-
ties. Rayong reaps most of the downstream process-
ing benefits, as shown in Table 8, with 139 fish
processing factories (compared with Chanthaburi,
which has only 19). Anchovy is an important local
catch, and many women are involved in small-scale
activities that produce a range of goods from the
anchovy catch.

Fishing and fish processing also create important
flow-on effects in the local economy. Expenditures
extend throughout the local economy; this provides
support for other sectors, including services and
infrastructure.
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Table 8. Number of fish-processing factories in Rayong and Chanthaburi, 1998

Rayong Chanthaburi

Freezing 5 n/a

Canning 1 n/a

Fish sauce 26 3

Steaming 5 n/a

Salted fish 30 3

Dried shrimp 2 6

Dried squid 60 1

Dried shellfish 0 0

Fish ball 7 2

Shrimp cracker 0 0

Reduction 2 4

Total 138 19

Source: Department of Fisheries (2001a)

Any threat to the sustainability of marine catches and aquaculture will have serious implications for local
economies and communities. The Department of Fisheries is already concerned about declining catches
of marine species; although anchovies are still abundant, sustainability is threatened by poor management
and the introduction of new fishing gear. Fishing pressure is increasing and illegal fishing still occurs. Fish
habitat, especially mangroves, has been seriously degraded. There are also concerns about possible
adverse impacts on fish stocks caused by pollution from the rapidly expanding industrial estates in the
area. The Industrial Estates Authority of Thailand is endeavouring to overcome pollution problems by
transforming industrial estates into eco-industrial complexes, which employ high rates of recovery and
reuse of materials and effluents.

5.3 Koh Samet National Park

Koh Samet is an island lying off the coastline in Chanthaburi
Province. The MPA contains the island and the three-km re-
stricted zone along the mainland coast. The island is 18.4 km in
length. Its east coastline has moderate slopes, a small gulf, and
a coastline featuring rocky reefs. Most of the west coastline
comprises cliffs and rocky reefs. Aoa Praw is the only beach in
the area. At the head of the island, Mae Lumpeng Beach at
Kohn Leamya is a sandy coastline with moderate slope.

At the end of South Cape, there are three small islands: Koh
Chan, Koh Sunchalarm and Koh Hin Kae. Another eight islands
are located near the coast.

The climate is monsoonal. The southwest wind blows regularly
during May-September; the northeast wind is prevalent from
October to January; in the summer, the prevailing wind is from
the south. Wind speeds are typically 6–14 knots and water
temperature averages 28 degrees C.
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The main type of vegetation is dry evergreen forest. Forest cover is light; large trees, which were used for
agriculture, house construction and charcoal production, have disappeared. Small plants and pioneer
species have replaced most of the original forest.

There is a wide variety of animal life, including mammals such as Paguma Larvala, Pleropus hypomelanus,
Callosciurus finlaysoni, Menetes berdmorel, Tupaia belangeri and Tragulus javanicus. Birds include
Himantopus himantopus, Charadrius leschenaltii, Egretta garzetta and Acipiter trivirgatus. There are also
reptiles, such as Leiolepis belliana, Varanus nebulosus and snake, and amphibians, such as Bufo
melanostictus, Polypeucomystax and Kaloula pulchra.

5.3.1 Management responsibilities

Marine resources are managed by the Department of Fisheries for conservation purposes. Commercial
fishing is prohibited within MPAs, although artisanal fishing is permitted within the boundaries of the MPAs,
especially along the mainland coastline, to support fishing communities and families that live along the
coastal beaches. On Koh Samet, three government agencies have ownership and management responsi-
bilities: the Royal Forest Department, the Ministry of Finance and the navy.

5.3.2 Fisheries

MPAs are important habitats for fish breeding and growth. This environmental protection supports
artisanal fishing within the PAs and commercial fishing outside the PA boundaries. The economic value of
this contribution is difficult to determine accurately because of data deficiencies.

Commercial fisheries sell their output in national
and local markets and also export abroad. The
main species harvested are anchovy, Indo-Pacific
mackerel, Indian mackerel, King mackerel and
sardinellas. Large investments are required for
commercial fishing; boats are more than 10 m
long. While the commercial returns from fishing
are generally high, very little of the total catch is
caught in the vicinity of the Kohn Leamya-Koh
Samet NP. Commercial fishing generally takes
place far from the coast.

Subsistence fishing is more important at the local scale. It mainly takes place near the coastline and its
main purpose is to feed families, although some of the catch is sold to generate income. Equipment and
boats are small. The main species caught are Dascyllus marginatus, Mugilidae, C. Leptolepis, Lutjanus,
Scarus sp., grouper, rays, bigfin reef squid, squid, crab and other shellfish.

Approximately 30 per cent of local fishermen are employed in the commercial fisheries and produce 70
per cent of the catch. By contrast, 70 per cent of fishermen are in subsistence fisheries but produce only
30 per cent of the total catch.

5.3.3 Tourism and recreation

The highest economic values related to the park and MPA are associated with tourism and recreation. The
beach areas on the mainland receive many visitors, especially on weekends. The small coral islands near
Koh Samet are protected and are popular for skin-diving. Expenditures by visitors at local eating places
and retail outlets help to sustain the local economy.

Entry fees for the park follow the standard pattern for Thailand: 20 baht for Thai adults, 10 baht for children,
and 200 baht (US$4.65) for foreigners. Although revenue from entry fees amounts to about 9.2 million baht
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per year, it is paid to the treasury; only 10 per cent is returned
to the park. As a consequence, it is difficult for the park man-
agers to implement effective management plans.

Large numbers of people visit Koh Samet. According to a
study conducted by Israngkura (2001), approximately 250,000
visits are made to the island each year. Half the visitors are
Thai nationals and half are international tourists. Using a travel
cost model, Israngkura estimated that the recreation benefits
of the park amount to 2,709 baht per person per year for Thai
visitors and 12,808 baht per person per year for foreign visitors.
This works out to an average of 7,759 baht per visitor per year.
The total estimated recreation benefits are thus 1.94 billion
(one billion=1,000,000,000) baht per year.

Israngkura, applying the contingent valuation method, also
discovered that foreigners were willing to pay an entrance fee of 452 baht, while Thai visitors were willing to
pay 95 baht. This is significantly higher than the entrance fees presently charged.

In an earlier study, Limprauen (1994) estimated economic values for Koh Samet using a travel cost model
for use values and a contingent valuation model for use, option and non-use values. The travel cost model
indicated that use values were 27.15 million baht per year, while the contingent valuation model gave
estimates of 23.06 million baht per year for use values, 108.53 million baht per year for option values, and
3.6 billion baht per year for non-use values. The total value of Koh Samet national park was thus estimated
to be 3.7 billion baht per year.

5.3.4 Environmental management and economic benefits

In recent years Koh Samet has undergone intensive development, mainly to support tourism and recrea-
tion, with adverse impacts on the natural environment (Jankaew et al. 1988). There are 49 hotels and
resorts as well as numerous food stalls, restaurants and eating places. Many buildings were established
illegally within park boundaries. Uncontrolled development of shacks, lodgings, eating places and retail
outlets has taken place in the beach areas, especially along the eastern flank of the island. Some high-end
resorts have been established on the western shores, with access to relatively unspoiled beaches.

Pollution is a major and increasing problem. Untreated or partially treated sewage is discharged to the
waters on the eastern shores of the island. Solid waste is poorly managed. The refuse dump is located in

the same catchment that is used for water supply.

Pattanagosai (2001), among others, have documented the
effects of environmental degradation on tourism and recreation
and regional development in Koh Samet and the benefits that
can be achieved through sustainable management of the park.

The differences in economic terms between “business as
usual” park management and sustainable development
management strategies can be demonstrated by means of a
simple simulation model. Figure 3 illustrates the differences in
the pattern of economic growth and benefits if an uncontrolled
or management approach is undertaken (scenario 1), compared
with improved management of tourism and recreation
(scenario 2).
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Figure 3. Economic benefit scenarios, Koh Samet National Park
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Scenario 1 assumes a management regime with unrestricted growth of tourism and development on the
island. Current trends continue, with increasing visits to the park and accelerating environmental degrada-
tion. Visitor numbers increase rapidly, but a point of maximum carrying capacity is reached at some stage,
bringing serious congestion, deterioration of beaches, bathing places, sewage treatment, waste disposal
and scenic quality. Beyond that point, visitor numbers decline. The value of visits also decreases because
of the degrading environment. Thus, recreation benefits increase initially, reach a high point, then decline
over time.

Scenario 2 assumes that improved management is undertaken. Visitor numbers are controlled, with a
maximum limit in place. In addition, specific measures are implemented to protect and enhance the
natural environment. As a result, the willingness to pay for the park’s environmental amenity — and the level
of economic benefits — continues to increase over time.

The two scenarios are modelled over a projected future period of 20 years; the starting point is the present
situation. Appropriate estimates of visitor rates and economic values are from Israngkura (2001). Rates of
change applied within the model (e.g. numbers of visitors, rates of environmental degradation) are simply
assumed, but are reasonably representative of the changes that could be expected under alternative sets
of conditions.

The present value of benefits for each time path is calculated by applying a discount rate to the projected
benefits. In Figure 3, the present value of benefits is assumed to be 15.5 billion baht for Scenario 1 and 22.3
billion baht for Scenario 2. The improved management regime results in an increase of 43 per cent in
recreation benefits over the 20-year period.

Other economic values can be inferred from this; for example, as mentioned above, economic studies of
natural areas indicate that non-use benefits are usually about twice the magnitude of direct use benefits.
The incremental gain in non-use benefits resulting from improved management under Scenario 2 would
thus be in the order of 13.6 billion baht, expressed in present values over the 20-year period.

The model can also be used to simulate likely differences in tourism expenditure in the region under the
two scenarios. As well as spending directly associated with the park, such expenditure includes spending
on the mainland for accommodation, shopping, various services and transport.

In 2002, the average international tourist spent about 30,000 baht on each visit to Thailand. For visits to
Koh Samet, the amount foreign visitors are willing to pay is about 4.7 times that of Thai visitors (Israngkura,
2001). Tourism expenditures by Thai visitors would thus be about 6,350 baht per visit. The weighted aver-
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age expenditure for visitors to Koh Samet can
be calculated as approximately 18,000 baht per
visit.

The projected time paths for tourism expendi-
ture under the two scenarios would be similar
to those for recreation benefits. Under scenario
1, tourism expenditure would be expected to
decline in the longer term; it would tend to
increase under scenario 2. Under Scenario 1
the present value of tourist expenditure, meas-
ured over a period of 20 years, would be 36.5
billion baht, while for Scenario 2 the expendi-

ture would be 52.4 billion baht. Improved environmental quality of the park would result in additional
tourism expenditure of 15.9 billion baht in the region.

This estimate refers only to direct expenditures. Flow-on effects to other industries in the region could be
expected to roughly double the overall impact on output, income and employment. Wide experience with
economic input-output models for regional analysis typically indicates that tourism expenditure multipliers
range from about 1.8 to 2.5. The total increase in the value of output for the regional economy resulting
from increased tourism expenditure would be 31.8 billion baht.

These estimates give an indication of the potential gains — both in terms of recreation and tourism benefits
and in regional economic development prospects — from improved management of the island’s environ-
ment and its use by visitors.
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Section 6
Kung Krabaen Royal Development Project

6.1 The Royal Development Study Centre

Kung Krabaen Bay is located on the coastline of Thamai District in
Chanthaburi Province. The central part of the Royal Development Project,
with a total area of 640 ha, covers the area around the shoreline of the bay.
The outer area comprises 5,120 ha and contains agriculture and fishery
villages. In 1981 His Majesty the King initiated establishment of the Kung
Krabean Bay Royal Development Study Centre, in order to conduct study,
research and experimentation on appropriate development methods suitable

for the development needs in the coastal area of Chanthaburi Province. The centre’s objectives are as
follows:

• to promote the effective management of the coastal fishery, and of agricultural and occupational
development along the eastern coastline;

• to provide an effective program of environmental conservation, to examine problems and to find solu-
tions related to mangrove destruction in the coastal environment, using an integrated approach;

• to increase the income of the surrounding villagers and farmers and improve their standard of living;
and

• to promote the dissemination of knowledge, skills and techniques related to aquaculture, coastal
environment protection and conservation, agriculture and animal husbandry, through the use of dem-
onstration projects and by providing training based upon the study, research and experimentation work
conducted at the centre.

A large number of government agencies and organisations have been involved in integrated planning and
management of the project. This level of commitment is required to design, implement and operate such
projects.

6.2 Protected and conservation areas

The Royal Development Project site is flanked by a hilly forested area, the Kung Krabaen Non-hunting
Area. There are 97.6 ha of mangrove forest in the bay, and an additional 160 ha have been restored. Ap-
proximately 116.5 ha of degraded mangrove forest and paddy field were converted to shrimp production as
part of the project.

Mangroves provide a wide range of environmental products and services, including shoreline stabilisation,
biomass production, recreation/tourism, control of sedimentation, food chain support, timber nutrient
retention, gene banks, firewood, biological water
treatment, fish nursery and habitat and NTFPs.

Villagers participating in the project are made aware
of the ecological and economic value of the natural
system; they engage in restoration and maintenance
activities to preserve the bay’s mangrove and
seagrass resources.
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6.3 Production

The main economic activities in the study area are shrimp production, oyster production and near-shore
fisheries. In earlier years, 113 families participated in the project; 93 families now take part.

The total shrimp production area is 170.2 ha, includ-
ing infrastructure; of this, 351 shrimp ponds account
for 137.6 ha. Each shrimp production unit covers an
area of 1.6 ha, with 0.96–1.12 ha for shrimp cultivation
and 0.48–0.68 ha for a house plot and afforestation.

Shrimp output has historically ranged from 350 to
550 tonnes per year. Two crops are raised each year,
yielding 3.5–4.1 tonnes per ha. At a price of 240 baht
per kg, the market value of shrimp output from the
project ranges from 84–132 million baht per year.
Gross revenue per household from shrimp produc-
tion averages 743,000–1,168,000 baht (approximately US$17,000–$27,000) per year. Household income (i.e.
net returns), which incorporates the cost of production inputs, is lower. According to the Office of the Royal
Development Projects Board, in 1995 shrimp farmers earned an average of about 150,000 baht (US$3,500)
per household per year, well above the poverty line.

Oysters generate additional income for shrimp farmers. Fish catches are indirectly linked to the project,
due to the protected marine habitat — mangroves and seagrass — surrounding and within the bay. Fertilizer
is produced from sludge obtained from the shrimp ponds.

6.4 Contribution of the protected areas

The project is managed as an integrated ecosystem on a sustained yield basis:

• the protected forested watersheds in the non-hunting area supply fresh water to shrimp production;
• oysters absorb nutrients from discharge water;
• mangrove areas absorb further nutrients and suspended solids and act as nurseries for fish species;

and
• seagrass beds provide natural habitat for fish.

Further benefits to fisheries result from the release of marine
seeds from tiger prawns, white shrimp, seabass, grouper and
oysters into the bay and surrounding coastal areas.

Shrimp productivity is highly sensitive to salinity levels. Sea water
typically has a salinity concentration of 35 parts per thousand
(ppt), a level too high for shrimp, which require brackish water.
The greatest yields per ha are obtained when the salinity level is
around 15–20 ppt. Outside this range, output diminishes signifi-
cantly; above 25 ppt production is not economically worthwhile.
This is supported by statistics in Table 9 (the number of shrimp
farms operated in the project in 2000, as a function of salinity
levels).
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Table 9. Number of active shrimp production
ponds according to salinity level

Month Salinity (ppt) No. ponds

January 31.4 57

February 36.8 34

March 38.0 55

April 33.2 70

May 29.6 89

June 20.8 142

July 17.0 120

August 15.5 126

September 16.2 118

October 18.4 105

November 18.6 104

December 27.6 88

Salinity is lower during the rainy season. Fresh
water is pumped into the ponds from surface
runoff and from diluted water along the coastal
strip. Much of this water comes from the protected
forested area surrounding the project. The extent to
which the non-hunting area contributes to dilution
— and its economic value to shrimp production —
could be determined through detailed hydrologic
studies.

The project is developing a seawater exchange
process, by which seawater will be pumped into
the ponds from the coastal strip outside the bay
area itself. This should ensure that the seawater is
of good quality and will help to prevent disease in
the shrimp population. In other parts of the world,
pumping is used to maintain high water quality in
shrimp ponds, although it is expensive. Presum-
ably, some fresh water would need to be added to
the intake to keep the salinity at optimal levels.

Fresh water for domestic use is obtained directly from springs in the non-hunting area and is delivered by
truck during the dry season. Households in the project spend an average of 300 baht per day for this
water. Extraction rights have been granted to collect it.

An additional benefit of the non-hunting area is soil stabilisation and flood mitigation. Some years ago,
deforestation of an area to the east of the study site contributed to severe flooding and land slumping,
causing significant damage and threat to life.
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Section 7
Summary and conclusions

7.1 Protected areas and development

The field study has provided persuasive evidence of the relationships be-
tween PAs and socio-economic activities, from the broad regional scale to
site-specific examples. For the Eastern Region as a whole, a wide range of
benefits can be linked to terrestrial and marine protected areas. In Rayong
and Chanthaburi provinces, natural resources and PAs clearly underpin key
economic sectors, including tourism, agriculture, fisheries, aquaculture,
water supply and food-processing industries (Table 10). Benefits such as

carbon sequestration by forests and existence values relating to biodiversity conservation are not shown in
the table but have global significance. Indicative values of these benefits are provided in the field studies
for Cambodia and Lao PDR.

Table 10. Regional benefits of PAs

Eastern Forest Complex Marine Protected Areas

Habitat protection Habitat protection

Biodiversity conservation Biodiversity conservation

Preservation of genetic stocks Preservation of genetic stocks

Tourism and recreation Tourism and recreation

Watershed protection and water supply Fish spawning and growth

Sediment and nutrient retention Environment for aquaculture

Biomass production

Stabilisation of flows

Groundwater recharge and discharge

Non-timber forest products (NTFPs)

Flood control

Protection of water quality

The contributions of PAs to social sustainability and development closely parallel their contributions to
economies. Environmental products and services provided by PAs are important in supporting small-scale
economic enterprises and village-level activities, including subsistence livelihoods outside the formal
market economy (benefits associated with specific sites are summarised in Table 11).
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Table 11. Specific site benefits

Khao Chamao National Park Koh Samet Park and environs Kung Krabean Bay

Recreation value: Recreation value: Shrimp: 84–132 M baht/yr

427 M baht/yr 1.9 B baht/yr

Local consumption of NTFPs: Fisheries Oysters (n/v)

0.265 M baht/yr (n/v for specific site)

Non-use value: 252 M baht/yr Aquaculture (n/v) Fish (n/v)

Gross value of shrimp: Compost (n/v)

758 M baht/yr

Other visitor expenditure: Biodiversity (n/v)

77 M baht/yr

Irrigated agriculture: Tourism visits (n/v)

105 M baht/yr

Flood control (n/v) Education and research (n/v)

Wetland ecosystems (n/v) Diffusion effect (n/v)

n/v: not valued

7.2 Lessons for protected area planning and management

National, regional and sectoral planning agencies need to look beyond the boundaries of their own plan-
ning and investments, first to recognise that all natural systems have limits and can easily be overexploited
or damaged, and second, to appreciate that natural systems can support development and enhancement
of community well-being if they are properly planned and managed.

Planners and managers of PAs, in turn, should be more aware of the economic values of the natural
assets for which they are responsible. They need to explore and apply techniques that will enable them to
assess more exactly the values that the community places on PAs and natural assets and use this informa-
tion to ensure that monetary flows returned to PAs — budget allocations, revenues from user fees and
other market-based mechanisms — are adequate to implement protective management plans and
strategies.

Effective planning and ongoing management of PAs must be carefully
coordinated with development planning and natural resource manage-
ment to protect the ecological sustainability and productive capacities
of natural systems, of which PAs are an important and integral part.

7.3 Rapid economic assessment techniques

The field study provided an opportunity to demonstrate some of the
rapid assessment methodologies that economists use to derive the
economic values of PAs and natural resources. The productivity
approach was applied in cases where the level of output increases or
the quality of output is enhanced because of PAs. In some instances,
benefits were identified in terms of reduced costs.

The benefit transfer technique allowed values from other sites and
studies to be applied. Economic use values of PAs for recreation and
tourism were valued in other studies using the travel cost method.
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Existence values (or the relationship between non-use and
use values) could be estimated by using the results from
studies that applied the contingent valuation technique.

The benefit transfer technique, while having a number of
limitations, does at least give some indication of economic
values at a particular site. Benefit transfers are probably
the only means of deriving economic values of PAs and
natural environments when time and research resources
are limited and it is not possible to carry out detailed
analyses. Benefit transfers, by using ratios of non-use to
use values taken from other studies, also allowed esti-
mates to be made about the non-use values of PAs.

Simulation modelling provided scenarios for future man-
agement options, incorporating trends and assumptions
reflecting different sets of conditions, and quantifying the
levels of economic benefits that could be expected

Economic impact analyses, based on regional multipliers drawn from economic input-output models, were
useful in making rough estimates of flow-on effects of PA-related expenditures in the local or regional
economy. The same technique can be applied at the national scale.

7.4 Scientific and technical analysis

To determine the contribution of PAs to development, an essential first step is to assess the study site in
scientific and/or technical terms. Only when the attributes and environmental processes of the site are
known is it possible to derive economic values for environmental products and services and use these
values for planning or management purposes.

The field study has shown that difficulties in assessing the economic values of PAs often relate to prob-
lems of scientific and/or technical analysis rather than economic analysis. In the site-specific field study
examples, where it was not possible to estimate the full economic values of products and services pro-
vided by PAs, the deficiencies in information mostly related to physical, chemical or biological processes in
natural systems rather than economic data. In principle (and in practice, given sufficient time and research
resources) more detailed scientific investigations could be undertaken, providing a firmer base for these
economic assessments.

7.5 Capacity building

Further experience in the kinds of economic assessment techniques described above would improve the
capacity of economists and PA planners and managers to work together more effectively and formulate
strategies that better integrate PAs with the broader processes of sustainable development. It is hoped that
the field studies undertaken for the Review of Protected Areas and Development will give some indication
of directions that might be taken.
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Annex: Data derivation and sources, Figures 1 and 2
Protected Areas: Department of Forestry (2000).

The three-km Marine Protected Area for Thailand coastal regions was generated by ICEM and integrated with
the existing GIS dataset provided by the Department of Forestry.

Airports: UNEP (1999)

Cities: UNEP (1999)

Dams:  UNEP (1999)

Ports: UNEP (1999)

Roads/railways: UNEP (1999)

Land use: Department of Forestry (2000)

Rivers: Department of Forestry (2000)

Land use

Land-use categories have been generalised to achieve cross-country land-use categories. These are as follows:

Old Land use New Land use

A0100 Agriculture

A0101 Agriculture

A0102 Agriculture

A0200 Agriculture

A0201 Agriculture

A0202 Agriculture

A0203 Agriculture

A0204 Agriculture

A0205 Agriculture

A0209 Agriculture

A0300 Agriculture

A0301 Agriculture

A0302 Agriculture

A0303 Agriculture

A0305 Agriculture

A0400 Agriculture

A0401 Agriculture

A0405 Agriculture

A0408 Agriculture

Old Land use New Land use

A0600 Agriculture

A0609 Agriculture

A0700 Agriculture

A0902 Agriculture

A2309 Agriculture

F0000 Forest

F0100 Forest

F0101 Forest

F0102 Forest

F0105 Forest

F0106 Forest

F0107 Forest

F0200 Forest

F0202 Forest

F0300 Forest

F5000 Forest

F5001 Forest

F5002 Forest

F5101 Forest

Old Land use New Land use

G0000 Other vegetation

I0000 Urban/industrial

M0100 Urban/industrial

M0101 Urban/industrial

M0102 Urban/industrial

M0200 Urban/industrial

M0202 Urban/industrial

M0300 Urban/industrial

M0301 Urban/industrial

M0302 Urban/industrial

M0500 Urban/industrial

M0600 Urban/industrial

U0101 Urban/industrial

U0102 Urban/industrial

U0103 Urban/industrial

U0104 Urban/industrial

W0000 Water

W0100 Water

W0200 Water
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Section 1
Introduction

1.1 Field study objectives

This field study was undertaken in Thua Thien Hue Province in Central Viet-
nam in late 2001 and early 2002. It had two objectives, the first being to exam-
ine the actual and potential economic contribution of protected areas to
different economic sectors in the province. This analysis was consistent with
methodologies and experiences derived from international assessments of the
benefits of protected areas. An overview of the goods and services provided
by protected areas in Thua Thien Hue province is provided in Section 2.

The second objective was to define important policy and planning issues related to maintaining and
enhancing the development benefits from protected areas. This information will help policy-makers and
planners understand how their actions can influence protected area management and associated eco-
nomic development in the sectors and local livelihoods. A number of case studies investigated specific
connections between protected areas and economic sectors in greater depth.

1.2 Economic values of protected areas and incentives

Protected areas (PAs) are important in sustaining livelihoods, supporting natural functions that underpin
economic development and providing opportunities for recreation and enjoyment of nature. They provide
a broad range of goods and services to society. These goods and services are categorised according to
the type of value they provide:

• direct use values are those from goods and services consumed directly (e.g. timber or tourism) or part
of household production (i.e. non-timber forest products);

• indirect use values measure those environmental functions that are non-marketed (and often unrecog-
nised) components of production (e.g. water supply or flood control);

• option values reflect the future use of protected areas and the value of protecting them (e.g. the conser-
vation of genetic and biochemical material for future use in producing new drugs); and

• existence values refer to the satisfaction derived by people from merely knowing that the resources and
biodiversity in protected areas continue to exist, even if they have no immediate plans to visit protected
areas or use them in any way (e.g. conservation of rare or
endemic species).

Benefits of protected areas may also be categorised by the way
they are distributed. Economic benefits derived from protected
areas can be realised at the commune, provincial, national or
global level. This report emphasises the level at which benefits are
appropriated and the way they are perceived by economic plan-
ners. Benefits can help augment production or reduce costs in
specific economic sectors. Protected areas must be fully appreci-
ated for all of their values and integrated into development
planning.

Traditionally, decisions regarding natural areas have been made
on the basis of major direct uses that generate tangible, market-
able local and national benefits. Typically, this has resulted in
timber extraction or the conversion of forest to agricultural or other
uses. In an effort to understand why some goods and services are
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allocated in a (more or less) optimal manner by markets while others are not, economists have examined
their characteristics. In the process, the concepts of “exclusion” and “rivalry” were identified as the salient
distinctions between private and public goods (Box 1). In general, markets achieve an appropriate alloca-
tion of private goods but fail to do so for public goods, including many of the environmental goods and
services provided by protected areas. In such cases of market failure some form of intervention or institu-
tional arrangement is required to realise the benefits that these areas can provide.

Box 1. Exclusion and rivalry of goods and services

The term “exclusion” refers to limiting consumption by potential users or beneficiaries of goods
provided by nature or through the activity of other individuals. Exclusion can be achieved by physi-
cal barriers; for example, preventing entry into a park. This is likely to be effective only if property
rights are established which can be defended (economically and legally) within the existing legal
framework. The ease or difficulty of exclusion varies; ease of exclusion depends on the physical
attributes of goods and on the local institutions.

The term “rivalry” refers to the degree to which the use of goods by an individual or community
reduces the potential for use of the same goods by others. For instance, consumption of an NTFP
or food item by one community may prevent it from being consumed by others. On the other hand,
it is possible for many people to simultaneously consume information without that information
losing the potential of being consumed by others.

Goods with low degrees of exclusion and rivalry are considered to be public goods. Goods with
high degrees of exclusion and rivalry tend to be private goods.

1.3 The field study process

The field study was conducted in four phases: a scoping exercise; preliminary assessment; data collection
and map preparation; and analysis and write-up of results. The team included national counterparts and
consultants, as well as international team members.

The team travelled to Thua Thien Hue Province for the first field mission, which consisted of interviews with
representatives of different sectors and a number of visits to the different protected areas and develop-
ment activities in the province. Interviews were conducted with a series of organisations, including the
following:

• Provincial Peoples Committee;
• Provincial Forest Protection Department;
• Bach Ma National Park Management Board;
• Department of Planning and Investment;
• Thua Thien Hue Integrated Rural Development Project;
• Department of Agriculture and Rural Development;
• Department of Fisheries;
• Department of Science, Technology and the Environment;
• SNV project: Capacity Building for the Forestry Department;
• Department of Tourism; and
• Management Board of Huong River Projects.

On the basis of the mission and further discussion the case studies were agreed upon and the terms of
reference for the data collection and mapping were prepared.
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1.4 Case studies

Based on this rapid appraisal of the links between protected areas and the economy, and of related
protected area management issues, a number of topics were selected for further evaluation in detailed
case studies. The preliminary criteria employed in selecting the cases were as follows:

• they involved issues perceived to be of critical importance by planners;
• management responses would likely have the largest net economic benefits (as perceived by the

review team); and
• the issues had potential significance, both economically and socially, to local communities.

From the list of contributions by the protected areas in Thua Thien Hue Province (Table 1, page 113) the
following were selected as case studies:

1. The contribution to fishery production if the Tam Giang and Cau Hai lagoon protected areas were
established, including protection of the nursery function of mangroves, seagrass beds and other
nursery habitat for shrimp and fish species;

2. The contribution of Ha Truoi reservoir to irrigation production (by protecting the watershed of the intact
primary forest in the core protected zone of the Bach Ma NP) and the potential contribution of improved
management of the ecological rehabilitation zone within the park;

3. The contribution of Special Use Forests and Protection Forests to the major rivers of the province
(O Lau, Bo, Huong), ameliorating normal flooding regimes and with possible important implications for
infrastructure and production in the low-lying areas of the province;

4. The sustained contribution to local livelihoods from wildlife and other non-timber forest products
(NTFPs) under a managed system of use and zoning in the Phong Dien Nature Reserve; and

5. The contribution to tourism and local livelihoods that Bach Ma NP will make as tourism services are
expanded and the parks tourism assets are further enhanced.

During the second field visit a sixth case study was discussed as a potential. This was the support to
water-supply plants offered by the Watershed Protection Forest in the Huong River catchment (Huu Trach
and Ta Trach Rivers).

This rapid appraisal provided a first approximation in valuing the existing or potential contribution of
protected areas to the provincial economy. Where difficulties were encountered they are summarised
briefly so as to inform future efforts in this field. As well as providing a substantial indication of the impor-
tance of protected areas to local economic development, the study also provides suggestions on how this
potential could be increased and better incorporated into conservation and development planning.
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Section 2
Overview and rapid assessment

Thua Thien Hue Province is located in Central Vietnam (Figure 1), bordered on
the east by the South China Sea and on the west by Lao PDR. (Unless other-
wise indicated, provincial statistics are derived from TTHSO 1996 and 2001.)
The province has a area of 5,053 sq. km and is divided into nine administrative
districts (Figure 2). The population is over one million; 300,000 people reside
in or around the capital city, Hue.

Much of the province’s infrastructure and industry lies in the coastal plain
(Figure 4). The North-South Highway and the railway linking Hanoi to Ho Chi

Minh City pass through Hue and effectively bisect the province. Roads extend to the district centres,
including A Luoi, the relatively isolated westernmost district. Rivers in A Luoi District drain to the Mekong
River, instead of directly to the sea, as in the rest of the province.

Figure 1. Location of Thua Thien Hue Province

Most of the population lives on the coastal plain, within 25 km of the coast (Figure 3). Much of the interior
of the province has a population density of less than 50 people per sq. km. The province’s gross domestic
product (GDP) was approximately US$240 million (at current prices in 2000), a per capita GDP of approxi-
mately US$230 at market prices (IMF 2002; TTHSO 2001). The exchange rate provided by the IMF was
used to recalculate the TTHSO’s figures (TTHSO 2001) for GDP for current prices and population. This is
significantly below the Vietnam average, which was US$370 in 1999 (The World Bank 2001).
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Figure 2. District boundaries, Thua Thien Hue Province

The province is served by Phu Bai airport (Figure 4), which has daily flights to Hanoi and Ho Chi Minh City
as well as other domestic destinations. The airport serves the provincial tourism industry, which has grown
rapidly in recent years due to the attraction of Hue as a cultural destination. In 2000 transportation, com-
munication, and hotels and restaurants contributed eight per cent to the local economic output, with
tourism overall contributing three per cent.

Figure 3. Population density, Thua Thien Hue Province
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Figure 4. Principal infrastructure

The dominant geographical feature of the coastal area is the large group of lagoons that lie behind the
coastal sand dunes. A seaport is located where the Huong River meets the Tam Giang Lagoon (Figure 4).
The lagoon and coastal fisheries are an important part of the coastal area’s subsistence and commercial
economies. In 2000 commercial fisheries yielded three per cent of gross output. In the coastal plain, the
dominant land use is agriculture, primarily paddy rice (Figure 5). Forestry and livestock predominate in the

Figure 5. Land use, Thua Thien Hue Province
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remaining lowland areas. In 2000, agriculture and forestry made up 17 per cent of gross provincial output.
In the highland areas the main land uses are forestry, subsistence agriculture and NTFP collection.

2.1 Protected areas

The current and proposed protected areas in Thua Thien Hue province include both special use forests
(SUFs) and proposed marine protected areas (MPAs):

• Bach Ma National Park, a long-standing park of 22,300 hectares (ha);
• Phong Dien Nature Reserve, 41,548 ha, approved in 2001;
• Bac Hai Van NP, a proposed cultural and historical park of 14,500 ha;
• Tam Giang and Cau Hai Lagoon, a proposed protected area of almost 25,000 ha; and
• Hai Van-Hon Son Tra, a proposed marine protected area of 6,000–7,000 ha.

In addition, there are a number of extensive areas and smaller patches of forest designated as watershed
protection forests, or WPFs (including watershed, coastal and wind protection forests). These total 143,162
ha, or some 28 per cent of the province. All told, 44 per cent of the province’s area is terrestrial protected
areas. Half of the province’s surface area is protected if the proposed MPAs are included (Figure 6). The
parks and reserves cover the northern and southern portions of the mountainous area that drains to the
sea. The corridor between these two areas is made up mostly of WPF, with interspersed areas for forestry
and agricultural production. Much of the A Luoi district to the west is also WPF.

Figure 6. Protected areas, Thua Thien Hue Province

2.2 Goods and services provided by PAs

A rapid appraisal of the goods and services provided by protected areas in Thua Thien Hue and their
associated institutional, policy and incentive issues (Table 1) identified the following: goods and services
provided by protected areas; links between protected areas and infrastructure or productive activities;
sectors that benefit from goods and services provided by protected areas; the level at which each benefit
is appropriated (i.e. local, provincial, national, global); and classification of each of the goods and services
in terms of its public good characteristics.
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Table 1. Goods and services provided by PAs in Thua Thien Hue

Examples Sectors Level Classification

Direct Use Values

Timber • Limited to production forests Forestry Local and district private good

NTFPs • Phong Dien and WPFs Community Local common pool resource
are being exploited issues

Tourism • all PAs have potential Tourism All levels toll good
• only Bach Ma likely to begin

Provision of land for:
electricity trans. • Bach Ma Energy National public good to toll good
irrigation reservoirs • Bach Ma Agriculture District public good to toll good
roads • Bach Ma Transport National public good to toll good

Transport • Tam Giang Lagoon Transport Local public good
• Cau Hai Lagoon

Education, science • all have potential, but Bach Education, Provincial toll good
Ma the only one with a facility Science

Indirect Use Values

Nursery function • Tam Giang/Cau Hai lagoons Fisheries Local common pool resource
and coastal inshore fishery

• Tam Giang/Cau Hai lagoons
mobile fishery Fisheries Local common pool resource

• Tam Giang/Cau Hai lagoons Fisheries Local common pool resource
and aquaculture

Hydrological Services
• Prevention of • Bach Ma and Ha Truoi Agriculture District upstream public good

sedimentation Reservoir downstream private good
• landslides • Cau Hai, nr Hwy 1 and railway Transport Provincial and national public good
• water quality • Huong River: water supply, Industry Provincial upstream public good

brewery, fish processing, etc. downstream common pool
• Phong Dien and Bo River: Industry Provincial upstream public good

water bottling downstream common pool
• To Cau Lai and other towns: Industry/ District upstream public good

water supply Water downstream common pool
• flood protection • Protection forests/Huong R. Public works Provincial upstream public good

• Phong Dien, Bo and O Lau Rs Public works Provincial downstream public good
• dry season flow • Bach Ma and Truoi Reservoir Agriculture District upstream public good

• Bo, O Lau and Huong Rivers Energy, downstream public good
and Tam Giang Lagoon Public works
saline levels and Fishery

•ground water • Bach Ma and wells Public works, upstream public good
• Protection forests and wells Water and Local to district downstream common pool
• Phong Dien and wells communities

Coastal protection Tam Giang Lagoon Public Works District public good

Carbon sequestration Bach Ma, Phong Dien, WPF Environment Global public good

Option value and existence values

Protection of tigers Phong Dien and Bach Ma Environment Global public good
and other species (international)
of int’l importance

Agrobiodiversity Bach Ma and Phong Dien Rural Local to global public good
and option values livelihoods



Section 3: Economic contribution of protected areas 113

Section 3
Economic contribution of protected areas
3.1 PAs and forest management

The use of the forest estate for production is limited and declining. From 1995
to 2000 the harvest of wood products fell by 25 per cent; firewood harvest
dropped by more than 55 per cent (TTHSO 2001). The bamboo harvest
doubled during this period, although interviews with local officials suggest that
little if any of this harvest came from SUFs or WPFs. In 2000 expenditure on
reforestation activities, although only a small portion of the total forestry sector
budget, was US$1.2 million; this investment contributed to the afforestation of
4,000 ha, tree planting on 3,000 ha and care and treatment of 7,700 ha.

The forest provides a range of other non-wood products to local communities and businesses, including
plants and animals for nutritional, ceremonial, medicinal, ornamental and commercial purposes. Although
statistics on many of these uses are not kept, case study 1 provides a detailed look at their contribution to
local subsistence.

Case Study 1: Wildlife and NTFPs in Phong Dien Nature Reserve

Methodology

Non-timber forest products (NTFPs) are used both for subsistence and for trade or sale; consequently,
they can be valued using either non-market or market calculations (IIED 1995).

Where valuation is based on market prices the costs of harvesting, extraction and transport can be de-
ducted from the market price to obtain a net price (or stumpage value) for the NTFP. The total market value
for a product is calculated by multiplying the unit price by estimated extraction volumes. Where NTFPs are
used for subsistence, their value can be estimated using several non-market approaches, including the
following (this analysis used market valuations where possible, along with the indirect substitute ap-
proach):

• Direct substitute approach. This uses the market value for the closest substitute available; for example,
fuelwood can be valued by determining the cost of substitute
fuels sold in the market. There are two limitations to this ap-
proach. One, it will overvalue NTFPs when consumers would not
consume the resource if it were not publicly available. Two, it
can be difficult to identify market substitutes for some products.

• Indirect substitute approach. The closest substitute for many
non-market products may be other non-market items. Where this
is the case, the opportunity cost of the substitute product can
be used to determine its value. This approach requires detailed
data and estimates.

• Barter exchange. Where NTFPs are exchanged in off-market
transactions for products that have a market value, the market
value of the barter item may be used for the NTFP.

• The opportunity cost of labour. Value estimates for NTFPs must
be net of harvesting costs.

In the case of Phong Dien, analysis suggests there are few other
value generating activities that could be pursued at the time NTFPs
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are collected. In many cases, the collection of NTFPs
is opportunistic; therefore, the opportunity cost of
labour is taken to be zero for the purposes of this
analysis.

The study consisted of two steps. The first was an
assessment of the relative importance of NTFPs to the
local livelihoods of villages around the Phong Dien
Nature Reserve. Quantitative and qualitative data on
the total annual harvest of wildlife and other NTFPs
was gathered at the household level from Ha Long
and Khe Tran, two villages bordering Phong Dien
Nature Reserve (Trai et al. 2001, 2002). Team mem-
bers also obtained information about the wildlife trade
from traders within the region. Information from the
field was used to calculate actual rattan extraction levels between 1990 and 2001 and to estimate wildlife
extraction rates for hunting and trapping activities for the same period. These calculations were based on
a combination of actual data and historical NTFP reliance patterns reported by villagers.

To determine the overall contribution of NTFPs to local livelihoods, three extraction value scenarios were
calculated (low, average and high) based on current minimum and maximum market prices paid by local
traders in Phong Dien district (historical market values were unavailable). Changes in NTFP use were also
analysed.

The economic contribution of NTFPs to livelihoods was calculated by extrapolating the Ha Long and Khe
Tran extraction levels and value scenarios on a per capita basis using the population estimates in Table 2.

Table 2. Population estimates, Phong Dien District

District/Commune Area (ha) Households Population

Phong My border region 39,400 897 4,431

Phong Xuan border region 15,740 964 4,900

Phong Son border region 11,530 1,852 10,441

Phong Dien district border region 66,670 3,713 19,772

Ha Long 55 284

Khe Tran 18 91

Per annum population growth rate 1.52 per cent

Source: Trai and Richardson (1999); Trai et al. (2001)

Extrapolation was limited to the populations in the region bordering the reserve; these people extract the
majority of NTFP resources from the reserve and are its immediate economic beneficiaries. The results
were compared to per capita agricultural output estimates for the district (Table 3).
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Table 3. Estimated value of per capita agricultural output, Phong Dien District

Unit 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Gross agriculture output ha 23,268 24,931 20,976 20,388 30,294 30,880 32,776 29,239 35,090 32,059

converted to paddy

of which paddy ha 19,111 21,174 17,834 16,822 26,428 27,602 29,806 26,893 33,283 30,001

Sown area of food crop ha 10,513 10,660 10,100 10,345 10,280 10,050 10,084 9,844 9,916 9,582

Population 87,630 89,994 92,172 93,980 96,073 97,052 98,031 99,011 99,990 100,969

of which rural 87,630 89,994 92,172 93,980 96,073 94,907 94,907 94,907 94,907 94,907

Per capita agric. output kg 266 277 228 217 315 325 345 308 370 338

in paddy rice equivalent

Farm gate price of paddy d/kg 1,550

Exchange rate d/US$ 14,749

Vietnam CPI for food staples % *10.6 *10.6 *10.6 *10.6 *10.6 10.6 35.2 6.1 –3.4 19.1

Source: Phong Dien Department of Statistics, IMF (2002); *estimated figure

Due to the limited data, the economic contribution of NTFPs relative to other income sources may be
substantially understated in this case study, which is based only on the contribution of rattan and hunting
and trapping. Trai et al. (2002) suggest that other NTFPs are traded and consumed by local inhabitants;
they include scented wood and resins, tannins for pigments, bamboo and honey as well as ornamental,
edible and medicinal plants. Quantity and market value information was not available and was therefore
excluded from this analysis.

In the second step, management responses were identified that would maintain the reserve’s biodiversity.

Results

Reliance on NTFPs in the border region of the Phong Dien Nature Reserve is low, with a total value be-
tween 490 and 507 million dong in 2001 (Table 4). This value compares to an estimated total agricultural
output for the region of 10.7 billion dong. The importance of NTFPs relative to other income sources has
decreased substantially during the past decade, due to a drop in NTFP availability outside of the reserve’s
core zone and increased reliance on agricultural production (particularly wet rice cultivation). The Phong
Dien Nature Reserve region has been heavily exploited since the 1970s, so NTFP use has been declining
for more than 30 years (Trai et al. 2001).

On a per capita basis, NTFP contribution to local
livelihoods in the Phong Dien border region de-
creased from between 97,000–115,000 dong per
annum in 1990 to approximately 24,500 dong per
annum in 2001 (Table 4). Over the same period, per
capita agricultural output increased from 177,000
dong to 525,000 dong per annum. The result is a
decrease in the relative importance of NTFPs to local
incomes, from a level between 50–60 per cent of
total per capita income in 1991 to 4–5 per cent in
2000 (Figure 7).
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Table 4. Estimated value of NTFPs by Phong Dien border region residents, 1990–2001

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Vietnam dong (millions)

Rattan

Low 906.93 817.27 727.61 637.96 548.30 502.50 337.50 225.00 252.00 45.00 45.00 45.00

Average 1,058.08 953.48 848.88 744.28 639.68 586.25 393.75 262.50 294.00 52.50 52.50 52.50

High 1,209.24 1,089.70 970.15 850.61 731.07 670.00 450.00 300.00 336.00 60.00 60.00 60.00

Wildlife

Low 761.47 759.84 758.20 453.93 452.94 451.94 450.94 449.93 448.92 447.90 446.92 445.93

Average 761.70 760.06 758.43 454.07 453.07 452.08 451.07 450.06 449.05 448.03 447.05 446.06

High 761.92 760.29 758.65 454.20 453.21 452.21 451.21 450.20 449.18 448.17 447.18 446.19

Total

Low 1,668.40 1,577.11 1,485.82 1,091.89 1,001.24 954.44 788.44 674.93 700.92 492.90 491.92 490.93

Average 1,819.78 1,713.55 1,607.31 1,198.35 1,092.76 1,038.33 844.82 712.56 743.05 500.53 499.55 498.56

High 1,971.16 1,849.98 1,728.80 1,304.81 1,184.27 1,122.21 901.21 750.20 785.18 508.17 507.18 506.19

US$

Rattan

Low 61,491 55,412 49,333 43,254 37,175 34,070 22,883 15,255 17,086 3,051 3,051 3,051

Average 71,739 64,647 57,555 50,463 43,371 39,748 26,697 17,798 19,934 3,560 3,560 3,560

High 81,988 73,883 65,778 57,672 49,567 45,427 30,511 20,340 22,781 4,068 4,068 4,068

Wildlife

Low 51,629 51,518 51,407 30,777 30,710 30,642 30,574 30,506 30,437 30,368 30,302 30,235

Average 51,644 51,533 51,422 30,786 30,719 30,651 30,583 30,515 30,446 30,377 30,311 30,244

High 51,659 51,548 51,437 30,795 30,728 30,660 30,592 30,524 30,455 30,386 30,319 30,252

Total

Low 113,120 106,930 100,740 74,032 67,885 64,712 53,457 45,761 47,523 33,419 33,353 33,286

Average 123,383 116,181 108,978 81,250 74,090 70,400 57,280 48,313 50,380 33,937 33,870 33,803

High 133,647 125,431 117,215 88,468 80,295 76,087 61,103 50,864 53,236 34,454 34,388 34,321

Between 1995 and 2001, rattan extraction from the reserve fell by 90 per cent, as a result of stocks being
overexploited between 1991 and 1997 in response to high foreign demand. Income and subsistence from
hunting and trapping of wildlife also declined, due to decreased availability in the reserve (Figure 8).
Generally, hunting (primarily in the form of trapping) is now conducted only in conjunction with rattan
collection in the reserve’s core zone. Species that continue to be hunted and trapped include bear, civets,
crested argus, pangolin, pheasants, porcupine, various turtle species, water monitor and wild pig. Recent
research (Trai et al. 2002) suggests that villagers have little remaining economic incentive to hunt, and are
motivated more by cultural and recreational reasons.
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Figure 7. Estimated NTFP market value as a percentage of agricultural output, 1991-2000
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Total agricultural output, expressed in paddy rice equivalent, increased between 1994 and 2000 by ap-
proximately 70 per cent; this amounted to 4 to 6.8 million tonnes in the reserve’s border region of Phong
Dien district (Figure 8). The increase was due to several factors. During the past decade, settled agricul-
ture increased significantly, encouraged by higher economic returns and government policies (particularly
a 1995 agriculture-forestry resettlement program). The introduction of irrigation technology into the region
allowed many villages to expand wet rice production, making it the area’s primary source of income. In the
Phong Dien border region, villages that had little land suitable for wet rice cultivation increased cultivation
of crops such as maize and peanuts and diversified into government-supported plantation establishment.

Figure 8. NTFP extraction and agricultural output, Phong Dien border region, 1990-2001
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Table 5 lists the major crops grown in the region bordering the reserve; however, it must be stressed that
each village is different and the diversity of cropping practices is greater then the figures would indicate
(Trai et al. 2001). Evidence suggests that NTFP extraction practices are closely linked to villages’ seasonal
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planting calendar (Trai et al. 2002). This means that increased agricultural activity during the past decade
will have decreased labour availability for NTFP collection.

Table 5. Agricultural production (in ha) in the Phong Dien Buffer Zone, 1997

paddy rice hill rice cassava maize peanuts potatoes   sugarcane beans total

Phong My 150 30 — 1 74 72 450 30 807

Phong Xuan 470 — 110 2 150 110 293 — 1,135

Phong Son 447 — 121 2 246 121 52 3 992

Total 1,067 30 231 5 470 303 795 33 2,934

Source: Phong Dien Department of Statistics

Management response

In terms of management of the Phong Dien Nature Reserve, even the remaining low levels of rattan extrac-
tion and hunting and trapping pose a substantial threat to the remaining resources. In the case of wildlife,
this will result in direct pressure on valuable species from hunters and indirect pressure through the
reduction in levels of prey species. Because NTFP collection and hunting currently contribute relatively
little to household economies in the Phong Dien buffer zone, alternative income generating activities — to
dissuade locals from collection and hunting in the reserve — will likely not be needed. The focus should be
on the development of community and environmental awareness strategies to discourage local rattan
collection and hunting and trapping for cultural or recreational reasons. Park management will need to
take action against specialist hunters who travel from other provinces in search of species of high value for
trade. Preventative actions may include reducing or eliminating overnight NTFP collection visits, engaging
local ex-hunters on a part-time basis or developing incentives to report hunting by those from outside the
area.

The difficulty is that regulatory and financing arrangements for protected areas in Vietnam would not
enable management boards to implement such initiatives. An alternative approach could be to allow local
villagers to continue hunting more plentiful species for recreational purposes and to allow collection of
NTFPs other than rattan as incentives for monitoring and reporting hunting activities by professional
hunters from outside the area. Properly managed, this could allow for continuation of traditional cultural
and recreational activities while helping threatened species to recover. Yet, currently all extraction from
protected areas is illegal.

3.2 Protected areas and flood management

The steep hills that ring the coastal plain, rising to an
altitude of 700 to 1500 metres, and the short distance to
the sea (Figures 9 and 10) heighten the risk of flood in the
province. The catchments draining to the sea have a
length of only some 50 km, so in the monsoon season in
October and November, when there is heavy precipitation
in the mountains, the water drains quickly into the plain.
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Figure 9. Elevation of Thua Thien Hue Province

The railway and north-south highway function as two-metre dams across the entire valley. While there are
numerous culverts, bridges and other openings, the road and railway are likely to restrain the flow of water
towards the coast. This may have a positive impact on lands upstream during dry periods by retaining
moisture for agriculture.

Figure 10. Drainage, Thua Thien Hue Province
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During normal rainfall periods, these structures may have a limited positive effect downstream by acting as
dams. During periods of intense rainfall and consequent peak flows, however, these structures probably
increase the pressure and flood volumes at the few openings through to the lagoon area. It is this area that
is most heavily populated and industrialised and most vulnerable to flood damage.

Given the terrain, the rainfall and the location of urban and industrial areas, the natural flood risk in the
province is quite high. When forests are cleared, flood flows will increase. This effect decreases in impor-
tance as the distance from the site increases. The extent of soil compaction and reduced water infiltration
associated with alternative land uses will also determine the extent to which flood discharge will increase
during storms. There are also questions as to how fast and to what extent reforestation will lead to restora-
tion of infiltration capacity (Bruijnzeel 2002).

Figure 11. Catchment areas, Thua Thien Hue Province

Thua Thien Hue Province is an extreme case in terms of the potential effect of forest clearance. With the
short, steep nature of the upland areas, deforestation and subsequent use of the land for different pur-
poses — even for plantation forestry — are likely to increase flood severity. Maintaining existing forest cover
through protection activities will contribute to mitigating flood damage. Whether reforestation will provide a
similar contribution where land is already cleared will depend very much on the technology and species
employed. Land preparation and planting using heavy machinery would reduce infiltration.

It was not possible to undertake a detailed analysis of the situation for this study, although data on invest-
ments in flood control engineering and past floods was collected. The data provides an indication of the
economic importance of flood mitigation functions provided by special use forest and watershed protec-
tion forest areas. While loss of life and economic damage have fluctuated considerably over the years
(Figure 12), the flood of November 1999 demonstrates the costs that can arise in the absence of effective
flood mitigation: 373 people were killed or missing and economic damage exceeded US$100 million. While
catastrophic events of this nature are not likely to be mitigated by changes in land use, protected areas in
Thua Thien Hue Province can significantly ameliorate the damage caused by storms of lesser intensity.
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Figure 12. Death and economic loss as a result of by floods, 1991–2000
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3.3 Protected areas and water supply

The contribution of forests and other natural vegetation in limiting soil erosion and maintaining water
quality is a well-recognised service provided by protected areas. The watershed protection forest and
intact areas of the Special Use Forests in Thua Thien Hue Province can have an important impact on
municipal and industrial water supply. Changes in water quality, particularly increases in sediment, can
raise water treatment costs and necessitate the installation of ever more sophisticated and costly equip-
ment in new treatment plants. This will increase as service is extended to new customers and consumption
from existing connections increases.

The Thua Thien Hue Water Supply and Drainage Company operates five water treatment plants in the
province. Three of them (Quang Te I, Quang Te II and Gia Vien) are located on the Huong River (Table 6).
They have a potential capacity of 70,000 cubic m in a 24-hour period, and supply water to 375,000 people
in and around Hue (Table 6 and Figure 13).

Figure 13. Annual water supply from water treatment plants on the Huong River, 1996-2000
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Table 6. Water treatment plants on the Huong River

Name Quang Te I Gia Vien Quang Te II

Year commissioned 1909 1956 1998

Year renovated 1993–1995 1993–1995 —

Investment amount (US$) 2,500,000 1,500,000 3,000,000

Investment per m3 of capacity (US$) 63 125 109

Average annual O&M cost (US$) 957,312 182,345 643,906

O&M as percentage of capital costs (%) 38 12 21

O&M cost per unit capacity (US$) 23.93 15.20 23.41

O&M per through-put (US$) 0.11 0.11 0.70

Estimated population served 168,000 32,000 113,000

People per m3 4.2 2.7 4.1

Potential capacity (m3/day-night) 40,000 12,000 27,500

Capacity used in 2000 (%) 59 36 9

Type of treatment Horizontal settlement Vertical settlement Combined settlement

pressure filter pressure filter pressure filter

O&M: Operations and maintenance

In the province 35 per cent of residents receive their water from Thua Thien Hue Water Supply and Drain-
age Company treatment plants. In Hue the percentage jumps to 95 per cent and for outlying districts the
figures is about 10.5 per cent. Those who rely on surface or ground water are likely to be even more sub-
ject to the effects of land-use change on water quality than those who get their water from large centralised
treatment plants.

Figure 14. Water treatment capacity and investment, 1995–2004
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Changes in forest cover and land use over time also are likely to lead to the need for more treatment
systems. By 2004 a total of nine such plants will be in operation. They will have a total capacity of 102,000
cubic m/day, service the needs of 370,000 people and reflect an investment over nine years of US$17.5
million (Figure 14).

Changes in water quality due to land use will also affect the costs of treatment. For the three existing
plants in the province that operate at a reasonable capacity (36–59 per cent in 2000) annual treatment
costs per cubic m are between US$0.11 and US$0.14. Costs for the other two plants, which operate well
below capacity, are much higher. Initial analysis of data obtained from the Thua Thien Hue Water Supply
and Drainage Company indicates that an improvement in downstream water quality due to better manage-
ment of upstream watershed protection forests would significantly reduce the material costs of chemicals
used in treating water. A full valuation of water quality benefits of improved forest management in the
Huong River catchment is needed to confirm this conclusion.

3.4 Protected areas and industrial development

The connection between protected areas and industrial development might, at first glance, appear to be a
tenuous one. Most industrial development depends on materials, labour, technology and financial capital.
Yet, where water or biodiversity are directly employed as source materials — whether primary or secondary
— protected areas can make a contribution. Water, for example, is used in bottling and the food industry.
There are at least three other environmental services that protected areas (including those in Thua Thien
Hue Province) provide to industry:

• primary production of raw materials, i.e. the protection of fish nurseries, which in turn support the
commercial fishery;

• leads for technological development (so-called bio-prospecting), i.e. natural structures and properties
that can be used or mimicked to develop new products such as pharmaceuticals, crops, bio-control,
etc; and

• providing a “sink” for waste by-products of industry, i.e. a forest storing carbon can help reduce green-
house gases.

Documenting such relationships requires primary research, since many of these support functions are
unrecognised in traditional accounting and statistical methods. The importance of a few of these benefits
in the province was investigated. Raw material processing industries — such as the US$10 million Huong
River Marine Product Export-Import and the US$1.2 million Thua Thien Hue Fishery Product processing
plants in Hue — are inextricably linked to the production of the raw material and, therefore to the ecosys-
tems that support that production. Water is a primary input for the bottling industry, which includes the
following investments:

• US$21.6 million in the Hue Beer Company, a joint
venture between the Hue Beer Company and
Denmark’s Tuborg Beer Corporation, established
in Hue in 1993. It produces 50 million litres per
year; and

• US$1.1 million in the Thanh Tan Mineral Water, a
joint-stock company with the Peoples’ Committee
of Thua Thien Hue. This plant was established in
Phong Son Commune in 1998 and has a capacity
of 2000 bottles per hour.
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Since the Hue Beer Company, like many industries in and around Hue, receives its water from the Thua
Thien Hue Water Supply and Drainage Company, its dependence on the potential watershed protection
function of protected areas is one step removed. Thanh Tan Mineral Water obtains its water from
hotsprings at the foot of the Phong Dien Nature Reserve. Further research is required to assess the reli-
ance of this supply on the reserve’s management. The Thanh company is also developing a spa and
ecotourism resort at the springs. In the future, as the management of the reserve is put into place, there
will be an opportunity to benefit from visitor access to the reserve’s forest areas. The prohibition against
visitors in nature reserves would need to be overturned for such economic activity to be fully developed.

Extractive industries also depend on a supply of fresh water. The Thua Thien Hue Mineral Exploitation
Company, with an investment of US$1.1 million by the Industry Department, has been employed since 1998
in titan exploitation (approximately 20,000 tonnes/year). The company relies on water obtained directly
from the Bo River. Other mineral extraction takes place at different sites throughout the province.

The ability of natural systems to process waste is important to industry. In many countries, environmental
legislation strictly regulates the prevention or mitigation measures that industry must take. Ecosystem
management can provide clean water, air and soil and high-quality materials to industries, or provide sinks
where waste products can be reprocessed, diluted or stored. The Ngu Binh electric power generation
company, in Hue, operates a 6.3-MVa diesel plant. It was built in 1989 and generates US$250,000 a year in
power sales. The subsidised consumer price of electricity is US$0.05/kWh (665 dong/kWh) and the
plant’s annual operations and maintenance (O&M) cost is just under US$500,000. The plant uses 12,000
cubic m of water per year (from Hue Water Supply) for cooling purposes. Many other industries depend on
water in this way, which demonstrates the need to accurately recognise the role of protected areas in
waste processing. If environmental function is degraded the alternative is either to suffer the conse-
quences to human health and quality of life or divert scarce financial resources to technological fixes.
These options may well have higher costs than effective ecosystem management of protected areas.

3.5 Protected areas and agriculture

Agriculture, particularly paddy rice, is the predominant economic
activity in the province’s flat coastal plain. Cultivation makes up 64
per cent of the gross output of the agricultural sector. Paddy
makes up 63 per cent of the cultivated area, 91 per cent of food
output, and 44 per cent of gross agricultural output value. Only 6
to 7 per cent of paddy area is irrigated (Table 7). Some irrigation
water is derived directly from rivers and lakes; some comes from
dams. Six dams are in operation and supply irrigation water (Table
8); only one is large (over 15 metres high) and their total useable
volume is 23 million cubic m. A number of large irrigation or
multipurpose dams are either in construction (Ha Truoi) or in the
planning stage (Ta Trach and Khe Ngang). The Ta Trach dam’s
useable volume, 500 million cubic m, will dwarf the capacity of
other dams. It will supply water to 25,900 ha of paddy, half the
total paddy in the province.
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Table 7. Irrigation projects in Thua Thien Hue

Projected Actual (2001) No. of Projected
Spring Autumn Spring Autumn        producers crop value
 paddy  paddy  paddy  paddy served US$ per yr

Su Lo (Phu Vang) 250 150 100 150 150 170,333

Phu Ho (Phu Vang) n/a 30 n/a 30 30 20,440

Phu Mau 1 (Phu Vang) 100 n/a 94 n/a 94 64,113

Vong Tri (Phu Vang) 100 100 100 90 100 129,453

An Luu (Phu Vang) 95 85 95 77 95 117,189

Phu My 1 (Phó Vang) 160 151 149 145 149 200,312

Thuy Phu 2 and La Nga (Huong Thuy) n/a 20 20 n/a 20 13,627

Thuy Luong (Huong Thuy) 20 50 n/a 50 50 34,066

Huong Xuan (Huong Tra) 600 600 148 148 148 201,674

Phu Thanh (Tu Ha) 250 250 84 90 90 118,552

Phong Hien (Phong Dien) 250 250 80 100 100 122,640

Pho Ninh (Phong Dien) 280 280 65 70 70 91,980

Phong Son (Phong Dien) 650 650 44 46 46 61,320

Vinh Phu (Quang Dien) 600 600 246 248 248 336,579

An Gia 1 (Quang Dien) 300 300 79 102 102 123,321

Quang Tho (Quang Dien) 400 400 198 190 198 264,357

Chuong Binh (Phong Dien) 800 800 85 150 150 160,113

Total irrigated area 4,855 4,716 1,587 1,686 1,840 2,230,069

Total area in paddy 26,504 24,837

Irrigation as a percent of total paddy area (%) 6 7

n/a: not available

The benefits that protected areas provide to irrigation systems — including dams, pump stations and
canals — include prevention of erosion and transport of sediment in the rivers that feed these systems.
Sedimentation of dams and canals can affect the productivity of irrigation systems, both by reducing the
live storage capacity (the volume above the out-take) or by raising O&M expenditures by necessitating
dredging and accelerating equipment maintenance and replacement costs. Sedimentation can also
shorten the lifespan of dams by reducing their storage capacity. No studies of the economic benefit of
protected areas have been conducted in the province, but lessons can be drawn from international experi-
ence (Aylward, in press). Table 8 is a preliminary assessment of the potential benefits that Bach Ma NP
might provide to the Ha Truoi dam and reservoir.
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Table 8. Irrigation dams in Thua Thien Hue Province

Name Operated by River Location Year Invest. Average Height Usable

complete (US$) annual O&M  (m) vol. (m3)

Mi Xuyen Huong River’s North Mi Xuyen lake Phong Hoa Commune Before — 1,000 7 1,050,000

Irrigation Mgmnt Co. (sandy region) Phong Dien District 1975

Chau Son Huong River’s South Cau Vuc Thuy Phuong Commune 1977 — 1,000 8 2,500,000

Irrigation Mgmnt Co. Huong Thuy District

Tho Son Huong River’s North Soc Chang Huong Thuy District 1978 — 6,000 14 3,500,000

Irrigation Mgmnt Co.

Phu Bai 2 Huong River’s South Phu Bai Thuy Phu Commune 1982 3.5 million 1,000 12 5,600,000

Irrigation Mgmnt Co. Huong Thuy District

Nam Gian Huong River’s North Niu Quang Thai Commune 1995 80,000 2,800 5.2 660,000

Irrigation Mgmnt Co. Quang Dien District

Hoa Mi Huong River’s North Rao Cao (O Phong Mi Commune 1995 5 million 5,000 29.6 9,670,000

Irrigation Mgmnt Co. Lau branch) Phong Dien District

Ha Truoi TBD Truoi Bach Ma NP 2002 11 million TBD 60 73,000,000

Ta Trach MARD Ta Trach Duong Hoa Commune 2008 80-140 TBD 55 509,800,000

Huong Thuy District million

Khe Ngang TBD Tu Ca (Huong TBD 2005 3 million TBD 10 12,000,000

branch)

TBD = to be determined; n/a = not available

Case Study 2: Ha Truoi Reservoir and watershed protection

The Ha Truoi dam and reservoir are scheduled for completion in 2003 at a total cost of some US$11 million
(164 billion dong). The dam is on the Ha Truoi River, on the border of the Bach Ma NP with the reservoirs
inside the park (Figure 15). It is 60 metres high and has a useful storage of 73 million cubic m at high-water
level (47.86 m). The dead storage of the reservoir (the volume below the out-take) is 4.18 million cubic m.
The dam is expected to provide irrigated water supply to 8,697 ha and have a life of 40–50 years. With
irrigation, annual crop production values are expected to rise from US$4.9 million to US$8.1 million.

The reservoir drains an area of 7,330 ha. At high-water level the reservoir will flood approximately 415 ha of
the ecological restoration zone of the park, leaving a land area of 6,915 ha. That area is divided as follows:

• an ecological restoration zone of 4,030 ha, 66 per cent of which is forested, with an average slope of 22
degrees;

• a core zone of 2,697 ha, 83 per cent of which is forested, with an average slope of 30 degrees; and
• an administrative zone of 188 ha, 91 per cent of which is forested, with an average slope of 34 degrees.

This case study assesses the potential contribution to irrigation of the watershed protection function of the
intact primary forest in Bach Ma NP’s core protected zone. It also evaluates the potential contribution of
improved management of the ecological rehabilitation zone of the park. The emphasis is on the effect of
primary forest and reforestation on soil erosion. Estimates of soil erosion with and without forest cover are
not available for the site, nor are the parameters for using established models to calculate them. Instead,
representative values — drawing on international experience — are analysed, including ways in which
changes in these parameters might influence outcomes. The key factor in estimating erosion rates is the
natural erosion risk (slope, rainfall intensity and other biophysical characteristics) and the area’s land-use.
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Figure 15. Bach Ma National Park and Ha Truoi Reservoir watershed

Methods and parameters

Based on a general knowledge of the Bach Ma area and data for tropical forest systems (Table 9) it can be
concluded that the natural erosion hazard is quite high. The driving factors are likely to be slope and high
rainfall levels. From local knowledge it is assumed that deforestation of the core area is for the purpose of
harvesting timber, followed by forest plantation or tree crops (with little to no ground cover). Erosion rates
for the core zone are estimated to be six tonnes/ha/yr under forest and 50 tonnes/ha/yr following defor-
estation, with a second, high-erosion scenario in which erosion rates reach 100 tonnes/ha/yr. In the eco-
logical zone, with lower slopes and natural ground cover in the non-forested areas the erosion rate under
forest is estimated to be three tonnes/ha/yr and the rate for current areas under natural regeneration is set
to six tonnes/ha/yr. Following reforestation, the rate is assumed to fall to three tonnes/ha/yr. In the high-
erosion scenario the rate for regenerating areas is set to 25/tonnes/ha/yr. The same figures are used for
the administrative zone as for the core zone.

Calculating the economic costs of deforestation in the core zone and the benefits of reforestation in the
ecological zone uses a series of parameters and variables, the initial values of which are presented in
Table 10.
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Table 9. Surface erosion in tropical forest and tree crop systems

(tonnes/ha/yr) No.locations No.treatments Minimum Median Maximum

Natural forest 18 27 0.03 0.3 6.2

Shifting cultivation, fallow period 6 14 0.05 0.2 7.4

Plantations 14 20 0.02 0.6 6.2

Tree crops with cover crop/mulch 9 17 0.10 0.8 5.6

Shifting cultivation, cropping period 7 22 0.4 2.8 70

Tree crops, clean-weeded 10 17 1.2 48 183

Forest plantations, litter removed or burned 7 7 5.9 53 105

Source: Wiersum (1984) in Bruijnzeel (1990)

The valuation exercise seeks to determine for a given scenario (a) the dead storage available at the end of
the 50 years (i.e. whether the project’s life has been shortened), and (b) the loss of live storage capacity
and whether it causes a shortfall in production. The effects are then assessed based on the expected net
annual profits of the project per cubic m of water. The values from a scenario without land-use change are
then compared to different scenarios that include land-use change.

Table 10. Parameters and variables for estimating watershed protection benefits

Erosion rates

Ecological zone Unit Base High

Forest  tonnes/ha/yr 3 3

Non-forest  tonnes/ha/yr 6 25

Core zone

Forest tonnes/ha/yr 6 6

Non-forest tonnes/ha/yr 50 100

Administrative zone

Forest tonnes/ha/yr 6 6

Non-forest tonnes/ha/yr 50 100

Sediment delivery rate (%) 50

Density of soil m3/tonne 1.00

Deposition of suspended sediment (%)

Dead storage 75

Live storage 25

 Time to full establishment of Ha Truoi command area years 10

Annual water requirement at full command area million m3 55.2

Average productivity of irrigated water US$/m3 0.06

Time horizon for the analysis years 50

Discount rate (%) 10
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The calculations in Table 10 project land use for each of the three zones over a 50-year period and esti-
mate the following for each year:

• the erosion and sedimentation produced by each area using the erosion rates, sediment delivery ratio,
and density of eroded material;

• the resulting sedimentation to the live and dead storage volumes;
• impacts on dead and live storage volumes over time;
• if dead storage volume is exceeded prior to year 50;
• the loss of live storage and available storage each year;
• the yearly demand for water;
• any water shortfall; and
• the net value of production according to the water available in the live storage.

The final step is to discount the production values generated over the duration of the project.

These calculations were carried out for a range of scenarios. The change in net production between no
land-use change and the current scenario was then measured to assess the extent to which the other
scenarios improved or worsened the project’s economics. It was expected that with deforestation the
economics would worsen (i.e. suffer a fall in production) and that with reforestation the economics would
improve (i.e. experience an increase in production). The land-use change scenarios for deforestation of the
core zone and reforestation of the ecological zone were evaluated according to base and high erosion,
and according to slow and rapid land-use change. For the core zone, a slow clearance was assumed to
last 20 years (100+ ha/yr) and a fast clearance five years (450 ha/yr). For the ecological zone a slow
reforestation was assumed to take ten years (140 ha/yr) and a rapid reforestation five years (275 ha/yr).

Results

The analysis produced two scenarios of no land-use change (with base and high erosion rates) and eight
sets of results that include land-use change. A summary of the results for the deforestation scenarios is
presented in Table 11; the reforestation scenarios are found in Table 12. The objective was to assess
whether protection of the core zone and/or reforestation of the ecological zone contribute to the irrigation
sector by preventing erosion and sedimentation of the reservoir, thereby increasing production in the long
run. Erosion and sedimentation rates are altered in all scenarios — with consequent impacts on live and
dead storage volumes — yet the impacts are not catastrophic even with the greatest degree of change.

In the deforestation calculation, the high erosion rate does lead to the reservoir’s filling, but only after 40
years. The scenario of total sedimentation of the reservoir is not valued explicitly in the model as it is
unlikely that the project would shut down. More likely, a watershed management program would be under-
taken once the problem became obvious or dredging would be carried out. The dam does not have full
sluice gates so flushing the sediment is not an option. An alternative would be to raise the out-take, though
this would cut into production.

In terms of live storage volume and impact on irrigation, all scenarios demonstrate a negative impact on
production. The high erosion rate scenarios have the most significant impact. The loss of production is
valued at US$83,000–198,000 in present value terms. In conclusion, the irrigation project is receiving a
modest level of watershed protection benefits from Bach Ma NP. Across the forest areas in the core zone
these benefits are between US$56 and US$116 per ha.
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Table 11. Scenarios for deforestation of the core zone

Base/high erosion         Base erosion High erosion

Totals over 50 years Units No land-use Slow Rapid Slow Rapid
change defor. defor. defor. defor.

Erosion million tonnes 2.7/5.2 6.7 7.4 13.7 15.3

Sediment delivered million m3 1.4/2.6 3.4 3.7 6.9 7.7

Dead storage remaining at 50 yrs million m3 3.2/2.2 1.7 1.4 (1.0) (1.6)

Dead storage fills year — — — 42 37

Cumulative loss of live storage million m3 0.3/0.7 0.8 0.9 1.7 1.9

Live storage at 50 yrs million m3 64.7/56.7 54.1 50.2 34.2 25.8

Shortfall in supply million m3 0 1.4 16.7 152.9 70.1

Production US$million 22.1 22.1 22.1 22.0 21.8

Change in production US$ – 1,000 – 10,000 – 125,000 – 261,000

The reforestation scenario does indicate lower erosion and sedimentation rates, only marginally in the low
erosion case but more significantly in the high erosion scenario. Despite these decreases there is no effect
on production. This is a consequence of the results obtained in the no land-use change scenario. Appar-
ently the project is built with a tolerance even for the higher erosion rates: even at these rates water de-
mand can be met each year. Thus, there is no benefit gained from the reduction in sediment under refor-
estation.

The model has a shortcoming. It does not account for annual variation in reservoir inflow. Another issue to
consider is the change in dry season flow or ground water seepage into the reservoir from the ecological
zone under regeneration and reforestation. Apart from its control of erosion, would reforestation increase
or decrease water availability?

Table 12. Scenarios for reforestation of the ecological zone

Base/high erosion          Low erosion High erosion

Totals over 50 years Units No land-use Slow Rapid Slow Rapid
change refor. refor. refor. refor.

Erosion million tonnes 2.7/5.2 2.5 2.5 3.8 3.8

Sediment delivered million m3 1.4/2.6 1.3 1.3 1.9 1.9

Dead storage remaining million m3 3.2/2.2 3.2 3.2 2.7 2.8

Cumulative loss of live storage million m3 0.3/0.7 0.3 0.3 0.5 0.5

Live storage at 50 yrs million m3 64.7/56.7 65.2 65.3 60.7 61.2

Shortfall in supply million m3 0 0 0 0 0

Production US$million 22.1 22.1 22.1 22.1 22.1

Change in production US$ 0 0 0 0
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3.6 Protected areas and energy development

Protected areas can provide benefits to the energy sector, both subsistence and commercial energy. The
sustainable harvest of firewood from protected areas helps meet the energy needs of rural and urban
communities. In 1995, 14 per cent of gross output came from firewood, although it is not possible to deter-
mine how much of this amount came from protected areas or protected watersheds. The amount of
firewood collected is on the decline in the province, falling by more than half from 1996 to 2000.

Protected areas also contribute to the energy sector by protecting watersheds above hydro-electric
schemes, providing benefits along the lines of those described in Case Study 1. At present there are no
hydro-electric dams in the province. There are plans to build the Ta Trach Dam on the Ta Trach River,
including a possible 12–18 MW hydro-electric facility. The dam’s primary purpose is irrigation and flood
control. It is planned to be 55 metres high and will flood a large area (71,700 ha) of the upstream catch-
ment. Most multipurpose dams rely on the sale of hydro-electric power to generate cash flow (Ljung 2000).
In the case of Ta Trach, cost estimates range from US$50–140 million. Much of the Ta Trach catchment is
forested and classified for watershed protection, and could provide important support for this scheme. In
terms of energy production, though, the benefits would be minimal given the dam’s small power capacity
and its primary use for irrigation and flood control.

3.7 Protected areas and fisheries

Commercial and subsistence fisheries in Thua Thien Hue Province consist of lagoon and coastal fisheries.
The lagoon fishery (including Tam Giang and Cau Hai, contiguous water bodies) includes both
aquaculture and capture fisheries (Table 13). The
fisheries’ gross annual output is US$20 million, three-
quarters of which is produced by capture fisheries.
Aquaculture production is four times more valuable
than the capture fishery. Much of this value derives
from shrimp culture (fish and shrimp are farmed in
equal proportions but the shrimp are much higher in
value). In constant 1994 dong terms the value of
shrimp output was nine times that of fish. In the case
of the capture fishery, the coastal fishery produces
five times the catch of the lagoon fishery but accounts for only three times the value. According to the data
in Table 13, the lagoon capture fishery may be worth in the order of US$4 million per year.

Table 13. Capture fishery and aquaculture production and value in 2000

Area Harvest     Value Unit value
(ha) tonnes m/dongs US$million US$/kg

Capture
Lagoon 3,099
Coastal 15,430
Subtotal 18,529 222,003 15.7 0.85

Aquaculture
Shrimp 1,770 649
Fish 630 657
Other 218 161
Subtotal 2,618 1,467 73,987 5.2 3.56

Total 19,996 295,990 20.9 1.04

Note: Value figures in 2000 prices; Source: Thua Thien Hue Statistical Yearbook 2001
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Aquaculture areas encroach on the surface area of the lagoon. Large areas of the lagoon have been
encircled by earth bunds or staked netting and are used for shrimp and fish production. In 2000 the area
in production totalled 2,618 ha, somewhat less than ten per cent of the lagoon area. It is unclear whether
these figures include moribund ponds close to shore. The pond fishery suffers from an open access
problem; since the ponds are built outwards into the lagoon, the ponds closest to shore have problems in
access to water and water quality. There is a continual leapfrogging effect as pond owners compete to
have access to the waters of the lagoon.

Nonetheless, shrimp and fish production in the lagoon has shown an almost exponential growth in the
1990s (Figure 16). Catch from the coastal (sea) fishery have also grown over this period, effectively dou-
bling since 1991. In fact the only fishery to remain stable in terms of catch (in tonnes) has been the lagoon
capture fishery. A discussion of why this might be the case is found in Case Study 3.

Figure 16. Trends in harvests from the capture fishery and aquaculture, 1991-2000
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Many of the same issues regarding watershed protection provided by protected areas in Thua Thien Hue
Province come into play. The lagoon, coastal and culture fisheries rely on two main natural ecosystem
functions provided by protected areas. First, water quality in the lagoon depends very much on the timing
and quantities of discharge from the O Lau, Bo, Huong and Truoi Rivers. Water from these rivers helps
regulate salinity levels in the lagoon. In large part salinity levels (and their timing) determine the productiv-
ity and species composition of the lagoon fishery. The lagoon serves as a breeding and nursery ground
for species that spend their adult lives in the sea, and there is a direct connection between ecosystem well-
being and the productivity of the coastal fishery.

Fresh inflows during the dry season have an important effect on salinity levels in spawning and rearing
areas. There is an assumption that forests act as a sponge, absorbing water in the wet season and releas-
ing it gradually during the dry season, although this relationship between forest cover and dry season
base flow is not well understood.

Changes in transpiration will occur with a change in vegetative cover and infiltration capacity as new land
uses and management practices affect soil compaction (Bruijnzeel 1990). The majority of experimental
evidence suggests that lower dry season flows may result from reforestation activities (Lamb and Gilmour
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2000). Further, there are important questions as to the speed and degree to which the infiltration capacity
of degraded lands will be restored following reforestation (Bruijnzeel 2002). For these reasons, and in the
absence of substantial evidence regarding the hydrological role of restored forests in Thua Thien Hue
Province, it is best to be cautious about the degree of support they would provide to the lagoon fishery. In
any event, the combination of engineering works designed to channel water quickly through to the lagoon
and other flood works, as well as irrigation infrastructure development, may well have a more profound
impact on inflow patterns over time.

The issue of mangrove forest rehabilitation and restoration of other wetland habitats within the lagoon is
another matter. Providing breeding and rearing sites for native fish populations will support the lagoon and
coastal fisheries. The impact of this nursery function on aquaculture will depend on the extent to which
farmers rely on the natural supply of fry and fingerlings from the lagoon (instead of hatchery-reared fish
and shrimp). The impact on capture fisheries is more certain; the impact on coastal fisheries will depend
on the proportion of catch derived from species that depend on the lagoon areas.

Case Study 3: Nursery protection in the Tam Giang and Cau Hai lagoons

A proposal has been made to protect a large portion
of the Tam Giang and Cau Hai Lagoons, and so
protect a series of important breeding and rearing
sites. These include some of the few remaining intact
stands of mangroves in the lagoon. These sites are
dispersed throughout the lagoon area (Figure 17). The
objective of this case study was to examine if estab-
lishing the protected area in Tam Giang Lagoon
would help protect the nursery function of mangrove,
seagrass and other nursery habitat for shrimp and fish species. The hypothesis of the case study was that
protected area interventions would increase productivity (with an assumption that productivity had fallen
due to destruction of habitat).

Figure 17. Important nursery sites in Tam Giang and Cau Hai lagoons
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Methods

The case study consisted of two steps. In the first phase trends in productivity were assessed. While this
would normally be done using a bioeconomic model relating area/quality of nursery areas to fish stock/
catch it was recognised early in the study that it would be best to use data on catch, value and effort to
assess if mobile lagoon and coastal fisheries have seen declining catch and/or catch per unit effort over
time.

The second step in the study was to identify the management response to this problem. The existing plan
to create a protected area in the lagoon is taken as the alternative to the status quo, given that it would be
difficult to identify other measures that might be effective, such as removing blockages to flushing, nutri-
ents and sediment.

The third step assessed the potential costs and benefits of the management response. It was envisioned
that an indicator could be provided by gathering information on three indicator species over last ten years,
with an estimate of what would happen in the future with and without the creation of the protected area.

Results

There is reason to be concerned about the status of the lagoon fishery. As discussed earlier and shown in
Figure 18, the productivity of the lagoon fishery (in tonnes) has been more or less constant over the last
decade, particularly in the last five years. This is in spite of the fact that the number of fishing boats and
fisher people working in the lagoon fishery has continued to rise. This suggests that productivity per unit
effort in the lagoon fishery is declining: more people in more boats are catching fewer and fewer fish.

Figure 18. Declining productivity in the lagoon fishery
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While it would seem that the fishery has reached the limits of its productivity, a number of caveats must be
kept in mind. First, the analysis depends very much on the data employed. Interviews with the Department
of Fisheries in Hue reveal that the data on effort may not be accurate. The count of boats and fishers may
only include those that enter the fishery and not those that exit. In other words new boats are counted, but
boats that are retired from use or diverted to other uses or locations may not be. While inaccurate data
would certainly compromise any conclusions, it is worth noting that the number of boats has multiplied
threefold. There would need to be many omissions from the data to render the conclusion invalid.
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There are other reasons that suggest the conclusion is correct. During the period in question the area and
production under aquaculture has increased. Most — if not all — of this increase has come from shrimp
culture. Figure 19 shows that as the productivity of the lagoon capture fishery has levelled off and the
productivity per unit appears to have dropped, the area under fish culture has expanded rapidly.

If the annual increase in area under shrimp culture is adjusted by pi (to account for the area-to-radius
relationship of a circle as the ring of shrimp ponds encircles and encroaches on the lagoon area) the
resulting measure can be used to explain 92 per cent of the change in lagoon productivity. The measure is
a highly significant predictor of fish production, indicating that the expansion of shrimp ponds is a good
predictor of the slowdown in production from the lagoon capture fishery in the 1990s.

Figure 19. Lagoon capture fisheries and shrimp culture, 1990 to 1999
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The case study demonstrates that a) the fishery is in decline and b) the expansion of shrimp ponds is an
important factor in this decline. This stands to reason, ecologically speaking, as the expansion of the
ponds has meant the destruction or isolation of mangrove areas (left high and dry behind a wall of ponds)
and other nearshore areas that support the nursery function. Such a result is consistent with findings
elsewhere in Southeast Asia. There is a need to protect or restore nursery sites in the two lagoons. Further
study of the effectiveness of the proposed sites in serving such a purpose — as well as analysis of the
costs and benefits of establishing such protection — would be the next steps in justifying any investment in
restoration.

3.8 Protected areas and tourism

Thua Thien Hue Province has a variety of attractions for domestic and international visitors. Hue was the
capital city of Vietnam during the Tay Son and Nguyen dynasties; in recognition of its cultural value the
partially-restored citadel in the heart of Hue has been declared a UNESCO World Heritage Site. Tourists
are also drawn to the ancient tombs located upriver from Hue on the Huong (Perfume) River. The province
also boasts considerable natural attractions, including beaches, scenery and forested mountains.

Significant numbers of Vietnamese from other provinces visit Thua Thien Hue (some 275,000 in 2000).
International tourism is also growing, with 195,000 international tourists visiting the province in the same
period. In the future, international air service to Hue is likely to service this trade. The Five-Year Plan and
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Ten-Year Strategy both call for continued and rapid growth in
visits by both domestic and international tourists. The total
number of visitors is expected to top two million per year by
2010 (Figure 20). To realise such growth, visits will need to
increase by 15–20 per cent per year for the next ten years.
Such growth rates are not unheard of in tourism, particularly
when a site with strong cultural and ecological attractions
becomes popular in the international market. The domestic
market has, in fact, grown at these rates from 1996 to 2000.
International visits grew less rapidly during this period al-
though they did jump 15 per cent in 2000.

The economic impact of such rapid growth is likely to be
positive. Hotels and restaurants already make up four per
cent of the province’s gross output, as does transportation
and communications (not all of this output relates to tourism).
According to the Thua Thien Hue Statistical Office the gross
tourism turnover in 2000 came to US$13.4 million or three per
cent of provincial output. Clearly, few sectors are likely to grow at a sustained rate of 15 per cent per year
and the projections in the Five-Year Plan and Ten-Year Strategy indicate that the province expects tourism
to grow in its share of provincial output and income.

Figure 20. Number of tourists, Thua Thien Hue Province, 1996–2010
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Hue’s cultural history is a significant attraction for both domestic and international tourists. The Citadel in
Hue, as a World Heritage Site, is also a protected area. It is safe to say that protected areas generate the
lion’s share of tourism sector earnings, and likely all the earnings from foreign visitors.

Case study 4 explores the synergy that can be realised between the complementary cultural and biological
assets in the case of Bach Ma NP. While tourism can provide important economic benefits, rapid growth in
tourism and the accompanying influx of people can also have significant negative impacts. In the case of
parks, one way to mitigate potential impacts and problems is to ensure that local communities share in the
economic benefits of tourism.
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Case Study 4: Entrance fees at Bach Ma National Park

This case study seeks to demonstrate the contribution to tourism and local livelihoods that Bach Ma NP
can make as visitor numbers increase, tourism services expand and the park’s tourism assets are further
enhanced. The study aims to show that this contribution can be increased through progressive and differ-
entiated pricing policies for entrance fees, and how the returns could be shared with impoverished local
communities.

Ecotourism in Bach Ma National Park

Bach Ma NP is situated on the southern edge of Thua Thien Hue province, some 30 miles from Hue. The
park comprises 22,300 ha, which is divided into a core protection zone, a regeneration zone and an
administrative zone. The park offers a steep, winding and very scenic climb up to the top of the mountain
range. At the top of the mountain there are a variety of attractions, including hikes, visit to the ruins of the
old French chalets and viewing of a crashed helicopter. The misty mountain peak is an idyllic setting and
there are a number of lodges and restaurants, a number of which have recently been renovated. Medium-
term plans include enlarging the attractions and services offered in the park.

Visits to the park have increased fivefold in four years, from 3,000 in 1998 to 15,000 in 2001 (Table 14).
International visitors make up only about seven per cent of total visitors but their numbers are increasing
rapidly. Twice in the past four years the number of international visitors has doubled and total international
visits in 2001 exceeded 1,000.

Table 14. Number of visitors, Bach Ma National Park, 1998–2001

1998 1999 2000 2001

Number of international tourists 164 433 513 1,064

Number of national tourists 2,742 5,178 6,249 13,990

Total 2,906 5,611 6,762 15,054

Source: Bach Ma National Park Centre of Ecotourism and Environmental Education

The number of visitors to Bach Ma fluctuates quite strongly through the year (Figure 21a). Most visits take
place during the summer months, with a pronounced peak in June and July. During the rainy and cold
period, from October to February, there are few visitors. The intensity of the rains from October to Decem-
ber make visits difficult except for the most hardy travellers. In 2001,
the number of international visits for the first time showed two peaks,
the first in February and the second in July and August (Figure 21b).
This pattern is often observed in the case of European and North
American tourists. Increasing the number of visits during the off-
season is an important objective to make better use of the park’s
existing capacity at the park, and this development is a positive sign.
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Figures 21a and b. Seasonal nature of visits to Bach Ma NP, 2000 and 2001
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All visitors must pay a park entrance fee, which is currently 10,000 dong (US$0.70). The entrance fee is the
same for international and domestic tourists alike. Visitors also pay vehicle fees and a small sum for
insurance. Park staff estimate that total revenue from entrance fees (and insurance) in 2001 came to 112
million dong (almost US$8,000). In 2001 additional revenues from vehicle fees and accommodation to-
talled another 80,000 dong (US$5,500). Since the park is within a one-hour drive of Hue few visitors spend
the night and revenue from accommodation is quite low. Because of this, efforts to generate additional
revenue from the tourist trade are likely to rely on entrance fees. Of the revenues generated, 90 per cent is
kept by the park and 10 per cent is returned to the provincial government.

Management response

There are several possible ways to share benefits with local communities. A number of alternatives exist for
generating additional revenue for biodiversity conservation in the park:

• raising entrance fees;
• differentiating fees; and
• raising and differentiating fees.

To explore the consequences of these alternatives the following scenarios are assessed in quantitative
terms (the values used are described in Table 15). The simulation is conducted over the period of the
current ten-year strategy (2001–2010); growth rates for the province’s international and domestic tourists
are used to project baseline increases (from 2001 levels) in the number of visits over this period.

The term “elasticity of demand” refers to the percentage change in the number of visits for a given percent-
age change in price. Based on available data from other countries (Lindberg and Aylward 1999), the
elasticity of demand for Bach Ma NP is set at –0.05 for international tourists and at –0.10 for domestic
tourists. In other words, for international tourists it is assumed that a 100 per cent increase in the price will
lead to a five per cent drop in demand. In the case of domestic tourists, demand is expected to be more
responsive to fee increases, due to lower income levels and the increased likelihood (compared to interna-
tional tourists) that they would visit alternative attractions. As shown in Table 16, however, an increase in
fees can raise total revenues even as the total number of visitors decreases.
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Table 15. Scenarios for entrance fees and benefit-sharing

Existing Raising Differentiating Raising and

differentiating

Entrance fee scenarios (US$)

International tourists US$0.70 US$2.00 US$5.00 US$10.00

Domestic tourists US$0.70 US$2.00 US$0.70 US$2.00

Benefit-sharing scenario (%) Existing All scenarios

% of fee returned to government 10 10

% of fee retained by Bach Ma 90 50

% of fee to communities 0 40

total 100 100

An additional factor in the calculation is determining the percentage of tourists who actually pay entrance
fees. Based on the data for 2001 a figure of 70 per cent is used for domestic tourists and a figure of 95 per
cent is used for international tourists. To analyse the potential for benefit-sharing it is assumed that a
significant portion of the revenues would be shared with communities. In order to set the park’s share at
50 per cent of revenues the communities’ share would be 40 per cent.

Results

The initial low number of international tourists suggests that differentiating fees would have a marginal
impact compared to raising fees — even slightly — for domestic tourists. The results suggest that to coun-
terbalance the impacts of reducing quantity and raising price the optimal price is in the US$5 range. Even
given the low participation by international tourists, the rise in fee levels could garner an additional
US$20,000–50,000 in revenues (Table 16). These revenues could be increased substantially if the park
were marketed directly to foreigners, many of whom travel through the province unaware of its existence.

Table 16. Entrance fee and benefit-sharing scenarios

Existing Raising Differentiating Raising and

Entrance fee scenarios (US$) differentiating

Fees from international tourists 13,128 34,025 64,969 62,960

Fees from domestic tourists 137,249 319,315 137,249 319,315

Total fees 150,377 353,340 202,219 382,275

Distribution of fees

to government 15,037 35,334 20,222 38,228

to the park 135,340 176,670 101,109 191,137

to communities — 141,336 80,887 152,910

For domestic tourists a rise in fee (from US$0.70 to US$2.00) would more than double the income from
entrance fees, resulting in an increase in revenue of US$180,000 even while reducing the number of
domestic tourists who visit the park (for the sake of simplicity revenues are not discounted). Over the ten-
year period 280,000 people visit the park under the existing entrance fee scenario, while only 228,000 visit
it with the US$2.00 fee. Those people who decide not to visit the park are likely to be only marginally
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interested in nature or have income that does not
provide for the higher fees. Many of the Vietnamese
who visit the park are students, a majority of whom
presumably would not be able to afford a higher fee.
Prior to raising fees it will be important to conduct a
survey to better assess the current clientele and their
willingness and ability to pay for the experience
offered by Bach Ma. If necessary, certain groups
could pay a lower fee.

A significant sum of money is generated by all three
entrance fee scenarios, particularly those that involve
raising domestic tourist fees. The prospective revenue that could be shared with local communities comes
to between US$80,000 and US$150,000. This is a significant amount when compared to local per capita
income (which is in the low hundreds) and it demonstrates ecotourism’s potential to provide significant
local economic benefits. Sharing revenues with the communities represents a payment by visitors for the
future conservation of the park; this is important in terms of park-community relations and the need to
involve communities in the benefits generated by the park.
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Section 4
Conclusions

The paper has identified and illustrated many of the types of benefits that
protected areas deliver to the larger economy of Thua Thien Hue Province. A
remarkable number of different connections exist. Across a wide range of
sectors, protected areas can make an important contribution by supporting
economic development and lowering the cost of achieving sustainable
growth.

The case studies examined connections between protected areas and the
economy. In each case the benefits of protecting natural habitat are worth

undertaking. While the studies are preliminary, they provide the potential to more fully analyse these
benefits using economic valuation techniques. Further, the two studies in Bach Ma show how services
provided by protected areas yield specific goods and services to consumers and producers, who in turn
can often be charged for them. For example, raising and differentiating entrance fees in Bach Ma or
instituting a system of charges from irrigation produc-
ers for watershed protection are all ways of recognis-
ing the contribution made by protected areas and at
the same time providing valuable cash flows for
conservation.

In Thua Thien Hue Province — as in Vietnam as a
whole — the important and complementary relation-
ship between natural capital in protected areas and
sustainable human development has often been
undervalued. Half of the province’s surface area is
now protected or proposed for inclusion in a pro-
tected area. As the economy advances, the work
force becomes more technologically advanced and
the population grows the requirements and demands of its citizens will change. Clean water, more water
for irrigation, healthy air, secure property, beautiful scenery, wild animals and diverse bird life are things
that tend to be in greater demand as peoples’ income grows. By improving the management of its pro-
tected areas, Thua Thien Hue Province can take the steps that will enhance its economic efficiency and
income generation potential. This will bring Vietnamese and international tourists to visit in the province,
and support employers who want a healthy environment for their employees.
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