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INFORMATION NOTE ON THE ASIA-PACIFIC FORESTRY SECTOR OUTLOOK STUDY 
 

The Asia-Pacific Forestry Sector Outlook Study (APFSOS) is a wide-ranging initiative to gather 
information on, and examine, the evolution of key forestry issues as well as to review important trends in 
forests and forestry. The main purpose of the study is to provide a better understanding of the changing 
relationships between society and forests and thus to facilitate timely policy reviews and reforms in 
national forest sectors. The specific objectives are to: 
 

1. Identify emerging socio-economic changes impacting on forest and forestry 
2. Analyze probable scenarios for forestry developments to 2020 
3. Identify priorities and strategies to address emerging opportunities and challenges 

 
The first APFSOS was completed in 1998, with an outlook horizon to 2010. During its twenty-first session, 
held in Dehradun, India, in April 2006, the Asia-Pacific Forestry Commission (APFC) resolved to update 
the outlook extending the horizon to 2020. The study commenced in October 2006 and is expected to be 
completed by September 2009. 
 
The study has been coordinated by the Food and Agriculture Organization of the United Nations (FAO), 
through its regional office in Bangkok and its headquarters in Rome, and implemented in close partnership 
with APFC member countries with support from a number of international and regional agencies. The 
Asian Development Bank (ADB), the International Tropical Timber Organization (ITTO), and the United 
Kingdom’s Department for International Development (DFID) provided substantial financial support to 
implement the study. Partnerships with the Asia-Pacific Association of Forest Research Institutes 
(APAFRI) and the Secretariat of the Pacific Community (SPC) supported the organizing and implementing 
of national focal points’ workshops and other activities, which have been crucial to the success of this 
initiative. The contributions of many other individuals and institutions are gratefully acknowledged in the  
main APFSOS report.   
 
Working papers have been contributed or commissioned on a wide range of topics. These fall under the 
following categories: country profiles, sub-regional studies and thematic studies. Working papers have 
been prepared by individual authors or groups of authors and represent their personal views and 
perspectives; therefore, opinions expressed do not necessarily reflect the views of their employers, the 
governments of the APFC member countries or of FAO. Material from these working papers has been 
extracted and combined with information from a wide range of additional sources to produce the main 
regional outlook report.  
 
Working papers are moderately edited for style and clarity and are formatted to provide a measure of 
uniformity, but otherwise remain the work of the authors. Copies of these working papers, as well as more 
information on the Asia-Pacific Forestry Sector Study, can be obtained from: 
 
Mr. Patrick Durst 
Senior Forestry Officer 
FAO Regional Office for Asia and the Pacific 
39 Phra Atit Road 
Bangkok 10200 
THAILAND 
Ph. (66-2) 697 4000 
Fax: (66-2) 697 4445 
Email: patrick.durst@fao.org    
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ABSTRACT 
 

Forests provide essential ecosystem services such as biodiversity, watershed protection, 
carbon sequestration, combating desertification, and ecotourism. This paper aims to examine 
and analyze the various drivers that lead to deforestation and the loss of services, as well as 
the various policy and market mechanisms that may exist to protect forests. Considering that 
the Asia-Pacific region is a diverse area, this paper provides a variety of cases to illustrate 
the extent to which people are willing and able to protect forest-based ecosystem services 
depending on socioeconomic conditions. It is demonstrated that in most cases policy 
mechanisms play a greater role in forest protection and that payment for environmental 
services (PES) as a market mechanism is a relatively new method of protection that has yet to 
develop in most of Asia and the Pacific. Additionally, based an analysis of drivers and 
conditions that allow for protection, three scenarios are presented that predict the ability of 
people to protect forest-based ecosystem services by 2020. These scenarios suggest that low 
middle income countries in Asia and the Pacific will focus primarily on economic 
development and less on protecting services. Market mechanisms such as PES cannot be 
used, even though it is one of the key mechanisms to protect forest services. Middle income 
countries will show a more varied picture where some countries are ready to protect forest 
services in some cases and inability to do so in others. Finally, high income countries are 
willing and able to protect services. It is anticipated that this paper will serve as a tool for 
policy making on forest services in Asia and the Pacific. 
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1. INTRODUCTION 

 
Forests play a critical role in supporting life and livelihood activities by providing diverse 
ecological or environmental services. The Millennium Ecosystem Assessment (MA 2005) 
defines environmental services as benefits people receive from ecosystems to improve their 
well-being. These may include provisioning (i.e. food and water), regulating (i.e. ability of 
ecosystems to regulate floods, diseases, and land degradation), supporting (i.e. soil formation, 
nutrient cycling), and cultural (i.e. recreational, religious) services. Forests are one type of 
ecosystem that provides a range of such services. It has been predicted by the MA that as 
population and economic needs increase over time, the demand for these services will grow 
creating conflicts and competition over them. The demand for services will not only limit the 
quantity and quality of services available, but will potentially lead to increased vulnerability 
as access to these services is curtailed. Considering this dire prediction, what has been done to 
prioritize the protection of environmental services? More importantly, are people willing and 
able to sustain environmental services? These are the types of questions this paper will 
attempt to address. 
 
This paper will provide an overview of the extent to which people in the Asia-Pacific region 
(including South Asia, Southeast Asia, East Asia, and Oceania) are able and willing to protect 
environmental services that forests, which cover 734,243 million hectares of the land, 
accounting for 19% of global forest areas (FAO 2007a), provide. Services in the forests 
include biodiversity, maintenance of soil and water in watersheds, prevention of 
desertification, climate regulation, and ecotourism. An analysis of the policy and market 
conditions that do or do not allow people to protect these forest services is presented. Case 
studies are also provided to illustrate numerous conditions that influence whether people can 
take initiatives to protect environmental services in high, middle, and low income countries in 
the region. It must be noted, however, that a high income country has a GDP per capita 
between US$32,000 and US$20,000; middle income countries between US$20,000 and 
US$4,500; and low income between US$4,500 and US$1,000. Additionally, this paper will 
suggest some possible scenarios that may occur by 2020 with regard to emerging provisions 
to protect forest-based environmental services. This will help to assess the future of protecting 
services in Asia and the Pacific.  
 
There are seven sections in this paper. Sections 2 to 6 focus on examining the current state of 
forest-based environmental services that include biodiversity, maintenance of soil and water 
in watersheds, prevention of desertification, climate regulation, and ecotourism respectively. 
These sections also identify the drivers that can alter services through human-led activities. 
These include both direct (land use change) and indirect (demographic, economic, socio-
political) drivers that have diminished the state of ecosystem services. This paper does not 
address natural drivers, such as fires and invasive species. Although these services are highly 
interrelated, they will be examined separately in order to highlight the various specific issues 
involved in relation to a particular service. Based on a literature review, in each of these 
sections, progress on how protection mechanisms through policies and the market have 
evolved from the local to the global level are traced and the conditions under which they were 
able or unable to evolve are identified. The distribution of costs and benefits of these 
provisions will also be discussed with regard to trade offs in protecting services. This will 
help determine the willingness and ability of people to protect forest services. Special 
attention will be paid to assess the effectiveness of market-based mechanisms to protect forest 
services, especially since there is a growing trend to use payment for environmental services 
(PES) as a means to protect services.2 Section 7 presents various scenarios with regard to the 
                                                 
2 Market mechanisms are not equivalent to privatization because in most cases, they involve both 
public and private sets of instruments to address variability and uncertainty of service provisioning 
(MA 2005a). 
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extent to which people will be willing and able to protect environmental services by the year 
2020 in Asia and the Pacific.  
 
Considering that the Asia-Pacific region is an incredibly diverse area, it is beyond the scope 
of this paper to cover all the issues in all countries in the region in a detailed manner. Large 
amounts of information in this region also exist but due to time limitations, it was beyond the 
scope of this paper to review all information that exists. These limitations are tackled by 
providing case studies and as much analysis as possible to highlight the various diverse issues 
and perspectives in Asia and the Pacific with regard to protecting forest-based ecosystem 
services. 
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2. BIODIVERSITY CONSERVATION 
 
Biodiversity or biological resources such as genes, population, species, and communities are 
fundamental for the functioning of ecosystems. Biodiversity helps in nutrient and water 
cycling, soil formation and retention, and the production of food, fibre, and medicines. It also 
provides regulating services, such as pollination, pest and disease control, and seed dispersal. 
This section will provide a review of the extent of biodiversity in Asia and the Pacific and the 
drivers that have affected biodiversity found in the region. It will then discuss the scientific 
uncertainties that surround biodiversity conservation, which are tackled by the various 
policies and market mechanisms used to protect biodiversity that will also be analyzed in this 
section. 
 
Extent of biodiversity  
 
Forests contain the highest levels of biodiversity. In order to protect biodiversity, protected 
areas have been established. Table 1 shows the percentage of land under protected area 
management by sub-region. 
 
Table 1. Terrestrial protected area in Asia and the Pacific 

Sub-region Land area (%) 

Australia and New Zealand 9.6

East Asia 8.5

Pacific 2.1

South Asia 6.8

Southeast Asia 14.8
Source: IUCN 2003. 
 
Some of the protected areas are viewed as ‘hotspots’ (see Box 1).3 The Asia-Pacific region 
has 13 out of 34 global hotspots and therefore is a significant region with regard to 
biodiversity conservation.  

                                                 
3 In order to earn hotspot status, a region must contain 1,500 or more endemic plant species, which are 
only found in the area and not anywhere else. It must also have lost at least 70% of its original habitat. 
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Box 1. Biodiversity Hotspots in Asia and the Pacific 

 
East Melanesian Islands: Comprised of 1,600 islands, this hotspot contains 3,000 endemic plants 
species in a geographically complex area. However, biodiversity is threatened due to excessive 
mining and logging activities, and intensive agriculture.  
 
Himalayas: Due to variations in altitude, this hotspot is extremely diverse as it ranges from 
alluvial grasslands to subtropical broadleaf forests. 
 
Indo-Burma: This region can be considered a ‘biological treasure’ with a high number of 
endemic species found in tropical forests. This includes 7,000 endemic plant species and six large 
mammals discovered in the last decade. 
 
Japan: Although urban development has significantly affected biodiversity, a quarter of vertebrae 
endemic species is found in the Japanese Archipelago. 
 
Mountains of South-west China: Similar to the Himalayas, biodiversity in this area is also 
diverse due to differences in altitude. However, biodiversity is threatened due to the building of 
the world’s largest dam, the Three Gorges Dam. 
 
New Caledonia: Although a small island in the South Pacific, it is home to 5,122 endemic plant 
species. However, nickel mining, and invasive species are threats to biodiversity. 
 
New Zealand: Biodiversity in New Zealand is unique as none of the species found on the island is 
found elsewhere in the world. These species are, however, threatened primarily by invasive 
species. 
 
Philippines: Within a collection of more than 7,100 islands, this hotspot is one of the most 
biologically richest in the world. A combination of logging for timber, population pressure, and 
conversion of forests to agricultural land has threatened biodiversity in the area. 
 
Polynesia-Micronesia: This area can be considered as the ‘epicentre’ of the current global 
extinction crisis due to invasive species and over hunting of animals. 
 
Southwest Australia: Forests, woodlands, and shrublands make up this hotspot.  
 
Sundaland: Consisting of 17,000 islands and two of the world’s largest islands, Borneo and 
Sumatra, this hotspot is the home to the orang-utan, which cannot be found anywhere else in the 
world. However, this hotspot is subjected to forest degradation due to rubber and palm oil 
production. 
 
Wallacea: Located in Indonesia, the group of islands that make up this hotspot is home to the 
Komodo dragon and has the second highest number of endemic birds in the world. This area is, 
however, threatened due to overpopulation and deforestation. 
 
Western Ghats and Sri Lanka: Forests with rich endemic plant and animal species are under 
threat due to high population pressures and deforestation. 

 
Source: Conservation International (2007). 
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Drivers of change  
 
Despite the importance of maintaining biodiversity, it has been estimated that over the last 
few hundred years, the rate of extinction of species has globally increased by three orders of 
magnitude due to habitat loss (MA 2005); forests have declined by 40% over the last three 
centuries (Chomitz 2007).  
 
It has been estimated that forests in Asia and the Pacific are particularly prone to high rates of 
degradation. Natural forests in the tropics specifically, which provide half or more of the 
world’s biodiversity, are being lost at the rate of 10 million hectares per year. It is important 
to keep in mind, however, that although deforestation in the Asia-Pacific region decreased 
overall from -0.17% between 1990 and 2000 to 0.09% between 2000 and 2005, forest growth 
has been limited to only some parts of China, Viet Nam, Bhutan and India (FAO 2007a). 
Therefore, in most countries, the loss of biological services, due to loss of forests, is still a 
significant concern in Asia and the Pacific.  
 
There are several reasons that lead to the loss of forested areas. These drivers include:  
 

• Agricultural Expansion, Demography and Markets: The leading driver of 
deforestation in Asia and the Pacific is conversion of forest land to agriculture. It has 
been predicted that croplands, pastures, and plantations will expand for the next 30-50 
years. There are various reasons why agriculture will expand and forest land will 
become limited. As the population continues to grow, more food will be required to 
meet demands. There are also varying demands for agricultural products for rich and 
poor population groups. There is a growing demand by wealthy sections of the 
population for agri-business products such as beef, palm oil, coffee, soybeans, and 
chocolate. The poor will also need agricultural land to meet their subsistence and 
economic needs. Although the expansion of agriculture land will slow, the gross 
expansion will, however, continue to rise as farmlands become abandoned after 
intensive use and the search for new agricultural land continues 

• Logging and Mining: Commercial logging continues to grow in order to meet 
demands by both rich and poor populations. The poor are still heavily reliant on 
fuelwood for energy and the wealthier population still demands wood and pulp 
products. These demands can lead to clearing of forests to produce wood products, 
which also pave the way for agricultural expansion. Mining is also a critical economic 
activity that contributes to the growth of the national economy but at the expense of 
loss in forest areas 

• Urbanization and Infrastructure Expansion: Rapid urbanization is taking place in 
many countries. Urbanization includes expansion of roads and buildings that result in 
conversion of forest land. As the poor and land insecure migrate to cities in search for 
employment, informal institutions that protect forests are lost. Urban lifestyles may 
cause attitudes to change about the value of forests and biodiversity over time as 
distance to forest areas grows  

• Poor Governance: The inability to protect forest areas exists in all levels of 
governance. Although many local and indigenous mechanisms exist to protect forest 
areas, poverty and the need to convert forest land for agriculture to meet subsistence 
needs may act as drivers to prevent the use of local protection mechanisms to govern 
forest areas. At the national level, policies may be ineffective since enforcement may 
be weak, opening avenues for unregulated land conversion. The lack of finances and 
capacity may also prevent state officials from preventing deforestation. Regional or 
international policies may also be ineffective due to financial constraints, and lack of 
cooperation and political will that lead to poor governance  
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In addition to the failure to address these drivers, most countries in Asia and the Pacific also 
fall short of the finances needed to protect biodiversity. High income countries, such as 
Australia and New Zealand have more than double or even triple the amount of financial 
resources of developing countries in the region to invest in parks (Balmford et al. 2003). 
Hence wealthier nations have more finances to allocate higher budgets to protect biodiversity, 
unlike poorer nations in the region whose budgets are allocated primarily for development 
efforts and not protection. Conservation expenditure in the developing world is only about a 
third of what is needed for effective protection (Bishop et al. 2008). Therefore lower income 
countries to a great extent must face the trade off of either using limited funds to protect 
biodiversity or to increase the standard of living for most people by converting forests to 
agricultural land to meet subsistence demands.  
 
Uncertainties 

 
Although it is quite clear that there is a list of drivers that changes the extent to which 
biodiversity is protected, significant uncertainties remain about biodiversity, which affects 
how it can be managed. One uncertainty is in relation to selecting species or areas for 
protection. These choices can be biased and determined by what the public view as ‘beautiful’ 
plants or ‘warm furry’ animals. This may deter the prevention of protecting biologically 
important or keystone species that help maintain forest services (Damania and Hatch 2005).  
 
In addition to perception of what should be protected, there is also very little information on 
the type of biodiversity or the small but significant keystone species that exist due to the lack 
of data. This can also lead to omitting of important biological resources that require protection 
(Langhammer et al. 2007).  
 
The lack of similar terminology and definitions to describe the state of protection is also 
problematic. This could lead to confusion and difficulties in designating a protected area, and 
implementing inappropriate policies and management mechanisms. The failure to include a 
certain part of the forest due to how a protected area is defined and the criteria used could lead 
to significant areas and biological resources remaining unprotected. Common agreed-upon 
indicators and methods to measure the level of biodiversity change also do not exist (Dudley 
and Phillips 2006). Ambiguous technical elements are made problematic because it is unclear 
how biodiversity is itself defined: Is it based on genetic diversity or number of species?  
 
These technical challenges are part of the underlying causes of why biodiversity conservation 
is made difficult. These technical barriers coupled with the various drivers make biodiversity 
conservation extremely challenging as it decreases people’s level of willingness and ability to 
protect biodiversity either though policy regulation or market mechanisms. Despite these 
uncertainties people have made attempts both successfully and unsuccessfully to protect 
biodiversity through policies and market mechanisms as the following sub-sections will 
demonstrate. 
 
Protection of biodiversity through local management 
 
Active conservation of biodiversity has taken place for centuries throughout the Asia-Pacific 
region. Through local knowledge on biodiversity, people at the grassroots level have found 
various ways to manage biodiversity through implementing informal policies at the local 
level, such as through sacred groves (see Box 2).  
 
Informal institutional arrangements in managing common property have played a major role 
in local biodiversity conservation. These include institutions that help decide rules of access, 
withdrawal, monitoring, and transferral of rights, which suggests where, when, and how much 
of a resource should be utilized and conserved. For instance, sacred groves in Asia and the 
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Pacific are a type of common property management system that has protected forest areas 
through cultural norms associated with spirituality and religion (see Box 2).  
 

 
Box 2. Sacred Groves 

 
India 
Worshipping nature is an ancient tradition in many parts of India. It is estimated that there are 
13,270 groves and 448 are in the southern state of Tamil Nadu. Hindus of Tamil Nadu believe that 
there are godly elements in places of natural beauty, which must be protected. Therefore, many 
Tamil Nadu villages have sanctified land to propitiate the vanadevatas (i.e. tree spirits) and in 
some groves, the entire vegetation is considered sacred and worshipped. Taboos, rituals and 
beliefs associated with the groves have helped preserve them in pristine condition to a large extent. 
Groves are managed by families that operate as trusts, local communities, or tribes. Although 
sacred groves have protected many plants and animals that may have otherwise disappeared, they 
are slowly being degraded as religious beliefs associated with sacred groves are diminishing with 
modernization, urbanization, increases in consumption of forest resources, and change in 
management systems. Source: Swamy et al. (2003). 
 
Indonesia  
Several sacred sites can be found in Indonesia which have helped to not only protect cultural and 
spiritual value associated with a place, but also biodiversity. The establishment of the sacred sites 
of Oelolok in West Timor have protected 189 plant species in comparison to 46 outside sacred 
grove areas through local management mechanisms. These sacred sites, which are believed to be 
created by gods, can be accessed and biological resources can be withdrawn for subsistence 
purposes. However, population pressure and conversion of forests to agricultural land are 
threatening sacred sites in Indonesia. Source: Soedjito 2005.  
 
Japan 
There are numerous sacred sites in Japan that are well protected. Based on the Shinto belief, they 
serve as places of worship. Although they help conserve biodiversity, changing attitudes and focus 
on material wealth have left sacred sites neglected where very few people still worship and 
actively protect forests and biodiversity. Source: Iwatsuki 2005. 
  

 
 
The creation and implementations of these grassroots institutions, however, are highly 
politicized and their effectiveness depends on various socio-economic positions based on 
gender, ethnicity, and economic status of those who create and follow informal institutions 
(Ostrom 1990).  
 
Urbanization, however, is one of the most powerful drivers that is affecting biodiversity 
protection through traditional, informal institutions. Expansion of urban areas and 
infrastructure is creating pressure on areas such as sacred groves. Furthermore, the process of 
urbanization also includes the process of ‘modernization’, which may lead people to 
becoming averse to using culture and religion as a means to protect biodiversity as forests 
become distant and no longer integral to daily life. In addition to urbanization, pressure on 
agricultural land is increasing. In countries such as India with a high population and a large 
group of people dependent on the agrarian economy, to meet subsistence needs many people 
who maintain sacred groves or follow other indigenous institutions are also primarily 
involved in the agrarian economy, and therefore, face a trade off. On the one hand, places 
such as sacred sites are important to protect biodiversity and practice a traditional way of life. 
On the other hand, they may succumb to the pressure of converting such protected areas to 
agricultural lands to meet their basic needs. 
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National biodiversity conservation initiatives 
 
Governments have taken an active role in conserving biodiversity through implementing 
formal policies. These policies have led to establishment of protected areas, which can be 
defined as ‘a geographically defined area which is designated or regulated and managed to 
achieve specific conservation objectives’ (CBD 2008). Protected areas include game reserves 
and national parks. The formal establishment of national parks has helped maintain both 
biodiversity levels by protecting flagship species and the state to earn revenue through the 
provision of hunting licences or entrance fees to parks. The establishment of parks was based 
on the idea that protected areas needed to be designated to prevent the ‘tragedy of the 
commons crisis’ from occurring where open access would destroy biodiversity (Adams 2001).  
 
These purely conservation oriented policies, however, came with a significant price. Top-
down implementation of government policies, which prevented many people from gaining 
access to biological resources for their subsistence use, became highly unpopular and 
questionable. Although policies to create national parks were drivers that encouraged the 
protection of biological resources, the trade-off was that many forest-dependent people who 
lived on the outskirts of the protected areas were not able to meet their basic needs. State-
managed parks did not lead to equitable governance since the establishment of parks in many 
cases led to resettlement and displacement of local people, impoverishment, erosion of 
customary practices, and social conflicts (Cernea and Schmidt-Soltau 2006).  
 
Due to criticisms that purely conservation-oriented parks received, states started to share the 
power to manage with communities. It was assumed that sharing management responsibilities 
would lead to better protection of biodiversity because local people had intimate knowledge 
of biological resources and this would minimize conflict between local resource users and 
state officials. Creating a sense of ownership among local users was assumed to lead to 
greater efficiency and accountability in the management of biodiversity and decrease 
monitoring costs (Larson and Ribot 2004). This shift from eco-centric to anthropocentric 
policies started to evolve in the late 1970s and was mainstreamed by the 1990s. This change 
in policy is partly due to global conventions that called for recognizing local management 
systems. 
 
Although there are many who still believe that pure conservation policies should be practiced 
in protected areas to protect biodiversity, the policy trend today suggests that it is important to 
allow local level governance on moral and economic grounds. Although contemporary 
policies insist that local management systems need to be included in protected area 
governance, it is unclear the extent to which local forest users want to engage in biodiversity 
protection. Poverty is a leading driver that prevents the protection of biodiversity (see Box 3). 

 
Box 3. Protected Area Management in the Lower Mekong 

 
One of the largest protected areas of the world proportional to national territory lies in the lower 
Mekong area that comprises Viet Nam, Cambodia, Lao PDR, and Thailand. Forty-five percent of 
the region’s forests fall within protected areas, which are managed by state-led policies. Although 
protected areas exist where many communities and local governments manage forest resources 
jointly, forests are degrading for several reasons. One of the main reasons is the combination of 
poverty and population growth. The number of people in the region is expected to grow, but 
meeting the basic needs of the poor who are forest dependent is still a crucial factor. Additionally, 
building of roads, hydropower stations, and increase in agriculture has degraded forest areas. 
Communities are also involved in wildlife trade and illegal logging, which diminish forest 
services. In such a situation, poverty has led many communities to forego protection of forest 
areas.  
 
Source: ICEM 2003. 
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Even though many countries in Asia and the Pacific are on the path to democracy, which will 
allow more room for community participation, in many cases, poor people, especially in low 
income countries, may not be in the position to fully participate in conserving biodiversity 
when they need to meet their subsistence needs. Due to the lack of alternatives, they may not 
have many choices, which could force them to conduct illegal trade of forest-based 
biodiversity or convert forest land to agricultural land since farming is a major source of 
income. Furthermore, state-led policies on agriculture, mining, and commercial logging could 
also be more strongly implemented because these sectors have the potential to increase the 
gross national product and alleviate poverty to some extent (see Box 4).  
 

 
Box 4. Biodiversity Decline in Papua New Guinea 

 
Papua New Guinea (PNG) is the largest tropical island in the world with high levels of 
biodiversity. It is home to 6% to 7% of the planet’s species. Although PNG has the largest 
remaining intact block of tropical forests in the Asia-Pacific region, deforestation is on the rise. 
Scientists at the University of Papua New Guinea and the Australian National University predict 
that at least half of its forests could disappear by 2021. One reason why PNG is losing forested 
areas is because of national policies that promote commercial logging and mining, which are the 
largest threats to biodiversity. Additionally, policies that promote conversion of forests to palm oil 
plantations are primarily to boost national economic growth and are not sensitive to biodiversity 
protection. Currently, greater emphasis is being placed on policies that foster economic growth 
and not biodiversity conservation in order to increase the current GDP per capita of only 
US$2,563. 
 
Source: BBC 2008; Leary 2008; UNDP 2007. 

 
Global conservation efforts  

 
The issue of protecting biodiversity on a global level came into the spotlight especially during 
the United Nations Conference on Environment and Development in Rio de Janeiro in 1992, 
also known as the ‘Earth Summit’. This conference called for integrating both conservation of 
natural resources and sustainable use of resources, which is reflected in the multilateral 
environmental agreements that have been developed since the Earth Summit. One of the most 
significant agreements has been the Convention on Biological Diversity (CBD), which came 
into force in 1993. It has three components: conservation of biodiversity, sustainable use of 
components of biodiversity, and equitable sharing of economic benefits that derive from the 
commercial use of biodiversity. The Parties to the Convention decided in 2002 that there was 
a need to significantly reduce the loss of biodiversity by 2010 and ‘effectively’ conserve at 
least 10% of each of the world’s ecological regions. In order to attempt to protect biodiversity, 
most countries in the Asia-Pacific region have ratified the CBD.4 
 
It is the responsibility of CBD member countries to protect biodiversity. In order to 
implement the CBD, most countries in the region have produced National Biodiversity 
Strategy Action Plans (NBSAPs), which provide strategies on how to integrate conservation 
and management of biodiversity (see Box 5).  
 
There have been several obstacles to adopting CBD. These include the lack of political will, 
especially when other policies take a more leading role. For instance, agriculture, commercial 
logging, and mining could be leading factors that undermine CBD. Considering that most 
countries that have biodiversity hotspots are low income, such as Indonesia, it is likely that 

                                                 
 
4 The only exceptions to ratification are Lao PDR and Cambodia which have accessioned and Japan 
which has accepted the CBD. 
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their priorities will be economic development and not biodiversity conservation at the cost of 
alleviating poverty (see Box 5). 
 

Box 5. National Biodiversity Action Plan of Indonesia 
 
Indonesia is considered a megadiverse country that has a high percentage of the world’s 
biodiversity. Indonesia’s NBSAP includes: identifying threatened species; formulating 
management plans to restore threatened species; including indigenous groups or local communities 
in protecting and governing biodiversity due to their extensive knowledge about biological 
resources; encouraging partnership at the local, state, and national levels to develop effective 
institutional arrangements; improving the biodiversity knowledge base; and raising awareness 
through environmental education. Even though these similarities exist, implementing these 
strategies depends largely on the socio-political situation in these two megadiverse countries. 
Indonesia’s protected areas are expanding, but population pressures, overexploitation of resources 
and the economic and political crisis diminish the extent to which the NBSAP can be 
implemented. 
 
Source: CBD 2008. 

 
Additionally, the combination of technical shortcomings and lack of knowledge about 
biodiversity and the lack of finances allocated for biodiversity conservation also prevent 
collaboration and prioritization of biodiversity conservation required for the CBD to be 
effective. 
 
In addition to the CBD, multilateral agreements, such as the Convention on International 
Trade of Endangered Species (CITES), also try to ensure that trade in species does not 
threaten their survival. CITES came into force in 1975 and several states in the Asia-Pacific 
region have joined CITES. CITES encourages all import and export of species covered by the 
Convention to be authorized through a licensing system (CITES 2008). It also produces a list 
of species that are threatened, potentially threatened if trade is not regulated, and those that 
are not globally protected but protected through state initiatives. CITES is the only 
international convention controlling international trade in selected timber and non-wood 
forest species. Therefore, CITES has the potential to help protect forest services. However, as 
Box 6 suggests, there are also various shortcomings to implementing CITES. 

 
Box 6. CITES Setbacks 

 
There could be several reasons why implementation of CITES is challenging, at various levels of 
governance. These challenges include: 
 
National: Inadequate enforcement of intelligence networks caused by a lack of enforcement 
resources and impetus; lack of clarity on the roles and responsibilities of agencies within 
countries and sometimes unclear designation of the lead agency; paucity of information and 
barriers to sharing information between agencies; significant lack of awareness among 
enforcement agencies of wildlife laws. 
 
Regional: Government agencies may not have the resources to be able to engage in regional co-
operation protocols; complex geopolitical situations in regions generate barriers to co-operation; 
few effective formal or informal mechanisms for engagement at the regional level; the driving 
force for change is lacking to push priority needs through to reality and action. 
 
International: lack of resources for networking and engagement to develop international co-
operation; facilitation by international enforcement bodies is limited due to low priority; lack of 
clarity and awareness on the benefits of international co-ordination resulting in reluctance to 
become engaged; logistical issues (such as distance and time zones), political differences, and 
language barriers impede co-operation. 
 
Source: TRAFFIC and WWF 2004. 
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Countries in the Asia-Pacific region are also bound by regional level agreements, many 
dealing with the establishment and management of transboundary protected areas (TBPAs) 
based on ecosystem boundaries. There are 46 trans-boundary parks in the region, where two 
or more protected areas adjoin international borders. TBPAs can be successful mechanisms to 
promote conservation because they are usually politically supported by governments and have 
high profile due to the international governance factor. Because TBPAs are large areas, they 
not only help to conserve a wide range of biodiversity, but they do not ‘intrude’ upon 
additional productive land and the costs of conservation are shared with another country. 
Since the opportunity cost of the TBPA is distributed between countries, a country can 
achieve more conservation while removing less land from production through TBPAs (see 
Box 7).  
 
There are also several potential difficulties that could hamper transboundary management. 
Management can become complicated if there are multiple legal structures, tenure 
arrangements, and various levels of capacity to manage a TBPA (see Box 7).  
 

 
Box 7. Kanchenjunga Transboundary Conservation Area 

 
The Kanchenjunga Conversation Areas in the Eastern Himalayas connects Nepal, Bhutan, Tibet 
Autonomous Region (China), and India. People who live in and around the conservation area are 
highly dependent on forest services. However, due to over-extraction of resources, haphazard land 
use practices, unmanaged tourism, and unplanned infrastructure development, forest areas have 
been greatly degraded. In an effort to improve forest services, the governments of these four 
countries established 6 corridors to link and expand 9 protected areas within the greater 
Kanchenjunga protected area. Through consultations from the community to regional levels, a 
management plan has been developed to collaborate at the regional level and cooperatively restore 
forest services. Many challenges still exist in managing this 2,035km² transboundary area. In 
addition to poaching and spread of forest fires, the countries in this conservation area have 
different political systems and levels of commitment to the park. Each of these countries also has 
differing legal systems, and therefore, enforcement to protect biodiversity differs. Not having a 
common language for enforcement and management also creates problems in conserving 
biodiversity. These significant differences make cooperation and communication challenging in an 
international environment. Nevertheless, conservation efforts have not only helped to conserve 
large forested areas and increase forest services to some extent, but they have also allowed people 
to trade forest-based goods across borders to improve economic conditions. 
 
Source: Chettri et al. (2007); Oli (2003). 

 
 
This could make protection of biodiversity time-consuming and possibly more expensive 
(IUCN 2003). Furthermore, technical issues can be more challenging in transboundary cases 
as quality of monitoring biodiversity in the protected area may not be unified and identifying 
biodiversity that needs to be protected may not be agreed upon. Open borders can also lead to 
increased poaching and smuggling of endangered species. These issues could act as drivers to 
discourage willingness to invest in TBPAs and improve the protection of biodiversity.  
 
Market mechanisms to protect biodiversity 
 
Complementing policy mechanisms to protect conservation of biodiversity, market 
mechanisms have also been developed to protect biodiversity. One of the assumptions behind 
using market mechanisms to protect biodiversity is that because poverty leads to 
overexploitation of biological resources, paying resource managers to both sustainably use 
resources and protect them could be a means to conserve biodiversity.  
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Bioprospecting has been a means to use markets to conserve biodiversity, and particularly, 
medicinal plants that are biological resources found in forests. Bioprospecting is a term used 
when private companies that produce pharmaceuticals, agrochemicals, cosmetics, flavouring, 
fragrances, and industrial enzymes, seek plant material to integrate into their commercial 
products. Under the CBD private companies are encouraged to pay or compensate people to 
protect biological resource such as medicinal plants in return for extracting some parts of the 
resource to integrate into marketable products. It is an industry that could be worth US$500 
million by 2050 (Bishop et al. 2008). 

Countries that have ratified the CBD may have legal and regulatory means to protect citizens 
who own plant material that is in demand through the Access and Benefit Sharing (ABS) 
mechanism developed from the CBD. ABS aims to create economic incentives to conserve 
biodiversity and traditional knowledge while building equitable commercial partnerships 
between private companies and citizens who claim their rights over natural resources (Hughes 
2002). However, the extent to which ABS has been a successful market mechanism to protect 
biodiversity is questionable. Because bioprospecting is expensive, time consuming, and 
produces low or unpredictable value of resources, many private companies have not invested 
in bioprospecting or used ABS (Bolsvert and Vivien 2005). Only if a biological resource 
becomes rare or almost extinct will profits and incentives to protect a biodiverse area rise as 
will the use of the ABS mechanism (Costello and Ward 2006). Within the context of Asia and 
the Pacific, no publication has been found that describes the effectiveness of ABS, which also 
makes it difficult to assess protecting biodiversity and finally compensating its stewards. 

Based on the literature reviewed thus far, Table 2 presents the strengths and weaknesses of 
market mechanisms to protect biodiversity. 

Table 2. Strengths and weaknesses of market mechanisms for biodiversity 
protection 

Strengths Weaknesses 
Managers of biodiversity are recognized through 
financial payments and legally protected for their 
role in protecting biodiversity. 

Weak monitoring of trade could 
undermine protection. 

Rare or threatened species will be protected. 

ABS will not be used unless a 
biological resource is rare or almost 
extinct, which will fail to protect less 
threatened resources. 

Information is available through CITES on trade of 
threatened species. 

May be too costly and takes too much 
time to establish formal markets and 
legal structures. 

 
Information on threatened species 
may not be accessible to prevent 
illegal trade. 

However, it can be assumed that the willingness and ability to adopt market mechanisms 
depends on the ability of countries to establish legal instruments to promote and effectively 
implement ABS and compensate those who protect resources for the market. It also depends 
on whether market values of resources are high enough to create incentives to protect 
resources. Furthermore, willingness and ability depends on the time and money required to set 
up formal market structures. These structural difficulties discourage people’s willingness to 
establish and use market structures to protect biodiversity.  

Biodiversity protection outside protected areas 
 
Protecting biodiversity outside protected areas is challenging due to changes in land cover 
typically through logging, road-building and mining. However, the primary reason why 
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forests and biodiversity are under threat today is because of conversion of forest land into 
agricultural land through permanent cultivation of crops, shifting cultivation, or slash and 
burn activities. Therefore, this sub-section will primarily focus on the effects of agricultural 
expansion. 
 
It is expected that cropland will grow by 3.8 million hectares per year over the next three 
decades (Chomitz 2007). Compared to the rest of the world, most parts of Asia and the Pacific 
are covered in a forest-agriculture mosaic as forest conversion is rapidly taking place. Both 
poverty in rural areas and wealth in urban areas have been driving factors that have led to 
agricultural expansion. Because the rural poor depend on low-productivity agriculture to meet 
basic economic needs and the urban rich is increasingly demanding products such as beef, 
palm oil (see Box 8), coffee, soybeans, and chocolate, forests are being cleared to meet either 
the basic needs of the poor or the demands in urban areas.  
 

Box 8. Demand for Palm Oil 
 
The expansion of agriculture and monoculture plantations is particularly detrimental to forest 
biodiversity. This is occurring at a rapid rate in palm oil producing countries, such as Indonesia. 
Indonesia is the world’s largest palm oil producer. In 2007, it produced 17.2 million tonnes of oil 
through its plantations which cover 6.7 million hectares. Although some producers have recently 
pledged to stop clearing forests, it is questionable whether the government is willing to place 
rigorous standards and conditions to prevent forest loss, especially when oil palm plantations are 
significant contributors to the national economy and to high global demand. 
 
Source: Simamora 2008; Visseren-Hamakers and Glasbergen 2007. 

 
 
People in forest-agriculture mosaics may not want to trade off agriculture to protect forests 
when agriculture may be more lucrative. This is especially the case when the soil condition is 
good enough to allow for greater crop production. Agriculture is also preferred when high 
prices are paid for agricultural goods. The value of agriculture also grows with access to roads 
and markets that allow products to be traded among a larger population. These drivers 
discourage the protection of forest biodiversity and make farmers unwilling to trade off the 
high revenues that agricultural products provide with protecting forests. 
 
Population dynamics is also an important factor in understanding agricultural expansion and 
loss of biodiversity. Population growth and in-migration of farmers to forested areas, 
especially by those who are land insecure, create significant land pressure. This pressure 
accelerates the rate at which forests are converted to agricultural land. Furthermore, the 
impact of high population and low income levels on deforestation is dependent on the 
ecological conditions of the area. If ecological conditions allow for easy accessibility to 
forest-based biological resources, then they allow more people to enter the forest and convert 
it, hence reducing biodiversity (Uusivuori et al. 2002). However, strong afforestation policies 
can maintain forested areas in poor and overpopulated countries (see Box 9). 



APFSOS II: Protecting forest-based environmental services in the Asia-Pacific region 

 18

 
Box 9. India’s Demographic Factors and Forest Services 

 
India has one of the fastest growing populations in Asia and the Pacific. With 1.134 billion people, 
the demand for agricultural products is high. Despite the large number of people in poverty in 
India, which is a low income country with GDP per capita of US$3,452, it still retains a high 
proportion of forest area. There are 67.7 million ha of forests in India, and recently, there has been 
a resurgence of forested areas. Between 1971 and 2003, national indicators suggested that forest 
areas grew from 10% to 24%. One of the reasons that could explain how a poor country can still 
sustain forest areas is strong afforestation policies. The government embarked on investments in 
tree plantations in 1980 and intends to replant 1 million hectares a year. In 1980, a decree forbade 
forest conversion for agricultural purposes, which has also helped retain forest areas. Although 
planted forests are increasing due to this government policy, native forests are decreasing due to 
population pressures in places such as the Western Ghats, a biodiversity hotspot.  
 
Source: Chomitz 2007; UNDP 2007. 

 
 
Unlike poor, agrarian based societies, wealthier countries could be in a better position to 
protect biodiversity. It has been demonstrated in many cases that high income countries have 
a better ability to protect biodiversity not only because they are in the position to allocate 
more finances for it, but because they are industrialized (or on the path to becoming so) and 
no longer forest or agriculture dependent (see Boxes 10 and 11). 
 

 
Box 10. Japan’s Decline in Use of Forest Resources 

 
Japan is one of the most economically rich countries in the Asia-Pacific region (GDP per capita of 
US$31,267) and has a large population of 127.9 million; however it is still able to maintain 
forested areas. There are several reasons why high population has not affected biodiversity. First 
of all, Japan is an industrialized nation that no longer relies heavily on forest resources or 
agriculture. Secondly, most of Japan’s population resides in urban areas, which minimizes 
pressure on forests. As the number of non-resident forest owners’ increases due to urbanization 
and alternative sources of income, the new generation of Japanese is no longer interested in 
forestry or agriculture. Thirdly, Japan has several stringent forest protection rules outside of 
protected areas where taxes are imposed to improve forested areas. Therefore, wealth based on 
industrialization, spatial demographic change such as urbanization, and pro-forest institutions has 
protected many forest areas. 
 
Source: FAO 2007a; Ministry of Agriculture, Forestry, and Fisheries of Japan (2006); UNDP 
2007. 
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Box 11. Changes in Land Cover in Thailand 

 
Thailand is a middle income country in the Asia-Pacific region. Among middle income countries, 
it ranks the highest with regard to GDP per capita of US$8,677. With a high per capita income and 
relatively low population (63 million) compared to other countries in the middle income bracket, 
Thailand has the second largest area of forest cover amounting to 14.5 million hectares. Even 
though Thailand has lost forest areas due to conversion to agricultural land, farmers have been 
able to eventually bring back forested areas. For instance, areas such as the Nang Rong district in 
northeast Thailand have undergone major land use transformation. In the 1950s many people 
started in-migrating to forested areas. After settling in these areas, land was cleared to grow rice 
and cassava. Between 1954 and 2000, forest cover declined from 54.8% to 13.3% as forests were 
converted to agricultural land. However, places such as Nang Rong are now seeing regrowth of 
forested areas after a time lag. Once people have expanded agricultural land up to a cost-effective 
point, forest land no longer becomes converted. In fact, villagers started to plant trees for shade 
and protect forest resources once enough forest land was converted to agricultural land. 
Furthermore, the building of roads has connected people to off-farm employment, decreasing 
pressure on forests. This is reflected nationally as annual change in forest areas has fallen from -
.07% between 1990 and 2000 to -.04% between 2000 and 2005. The shift from purely agrarian to 
labour intensive industries may have led to protection of forest areas and biodiversity to a great 
extent. 
 
Source: Entwisle et al. 2008; FAO 2007a; UNDP 2007. 

 
 
Discussion  
 
This section has highlighted that people have been concerned with the loss of biodiversity, a 
significant forest-based environmental service for generations. Whether the protection of 
biodiversity is motivated by the economic service it provides or for its existence value, efforts 
to protect biodiversity can be seen at the local, national, and international levels. In each of 
these levels, there have been several non-market options that have been developed to provide 
provisions to protect biodiversity. These range from informal, common property institutions 
reinforced by cultural or religious beliefs at the grassroots level to formal state-led 
management systems. Formal global policies through the CBD and CITES have also 
encouraged the protection of biodiversity.  
 
Despite these provisions that foster biodiversity conservation in Asia and the Pacific, 
uncertainty still exists with regard to the extent to which biodiversity should actually be 
protected. There are many drivers that discourage the willingness to protect biodiversity. 
These drivers include agricultural expansion influenced by population growth and market 
demands; commercial logging; urbanization; poor governance; and lack of finances. Low 
income countries in Asia and the Pacific will particularly have to address these drivers. 
 
Considering low incomes, many countries in the region may not be able to give high priority 
to forest and biodiversity conservation, especially on account of the high dependence on 
natural resources. Since most people in these countries are dependent on agriculture, agri-
business, mining, and logging, it is most likely that forest conversion will continue at the cost 
of biodiversity protection regardless of the various policies that have been formulated to 
prevent deforestation at national and international levels. This will also cause in-migration 
towards forested areas as demand for agricultural land increases. Therefore, in general, 
willingness and ability of low income countries to protect biodiversity are low since the cost 
of foregoing economic development is too high. Furthermore, rapid urbanization is changing 
values in low income countries where traditional management of biodiversity is fading as 
pressure to convert forests to agricultural land increases. Maintaining forests in these regions 
will be a marginal issue. 
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Although there is potential to maintain biodiversity levels through the market mechanisms 
that the CBD advocates, the extent to which they will be effective is unclear. Because 
implementation of market mechanisms would require appropriate legal and formal market 
structures to be in place, it would be difficult for low income countries to use market 
mechanisms when trade in biodiversity takes place primarily at the informal level and formal 
structures do not exist. Poor governance structures do not allow for careful monitoring of 
trade. Even though room is being made for communities to participate and engage in 
management of biodiversity through markets, there is little incentive for people in low income 
countries to take advantage of the democratization process that is occurring in the region 
when most people’s priority is to meet subsistence needs. 
 
High income countries, however, have the ability to conserve biodiversity now that they have 
moved away from an agrarian to an industrialized economy. They have the financial means 
and willingness to curb forest conversion. For instance, industrialization and urbanization 
have led people to move away from forest areas. Willingness and ability to protect 
biodiversity in high income countries tend to be high since they have already reached a 
significant level of economic development and can now finance protection. It can also be 
suggested that their forests will ‘automatically’ be protected since they are left to thrive due to 
the lack of forest and agriculture dependency.  
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3. FORESTS AND WATERSHED MANAGEMENT  

 
Forests play an important role in watershed maintenance since they may offer a variety of 
services that help influence the amount of water available for use from groundwater, surface 
watercourses and water bodies; the timing of water delivery; water quality; protecting water 
bodies and watercourses by trapping sediments and deleterious pollutants; and water 
temperature. Appropriate management and development of watersheds can lead to increase in 
agricultural and industrial productivity, availability of hydropower and essential drinking 
water, and maintenance of ecosystems.  
 
Complexities and uncertainties linking forests and water 
 
Table 3 shows the major watersheds in the region and the key land uses in these watersheds.   
 
Table 3. Watersheds in Asia and the Pacific 

Percent of watershed 
that is: 

Major 
watersheds 
in the region 

Watershed 
area (km2) 

Countries within the watershed 

C
ro

p-
la

nd
 

Fo
re

st
 

Amu Darya 534,739 Afghanistan, Tajikistan, Turkmenistan, 
Uzbekistan 22.4 0.1

Amur 1,929,955 Mongolia, China, Russia 18.4 53.8
Burdekin-
Belyando 146,219 Australia 2.2 3.6

Brahmaputra 651,335 China, Bhutan, Bangladesh, India 29.4 18.5
Chao Phrya 178,785 Thailand 44.7 35.4
Dawson 152,375 Australia 3.1 20.8
Fly 78,855 Indonesia, Papua New Guinea 2.4 75.8
Ganges 1,016,124 Nepal, India, Bangladesh 72.4 4.2
Godavari 319,810 India 64 6.8
Hong 170,888 China, Vietnam 36.3 43.2
Hwang 944,970 China 29.5 1.5
Indus 1,081,718 Afghanistan, Pakistan, India, China 30 0.4
Irrawaddy 413,710 Myanmar, China 30.5 56.2
Kapuas 88,781 Indonesia 33.2 64.8
Krishna 226,037 India 66.4 2.8
Lake Balkhash 512,015 Kazakhstan, China 23.2 4
Mahakam 98,194 Indonesia 17.2 79.4
Mahanadi 145,816 India 59.5 8.1

Mekong 805,604 China, Laos, Vietnam, Cambodia, 
Thailand 37.8 41.5

Murray-Darling 1,050,116 Australia 28.4 8
Narmada 96,271 India 76.5 0.8
Ob 2,972,493 Mongolia, Kazakhstan, Russia, China 36.9 33.9
Salween 271,914 China, Myanmar 5.5 43.4
Sepik 80,321 Papua New Guinea, Indonesia 6.6 76.3
Tapti 74,627 India 78.3 0.2
Tarim 1,152,448 China 2.3 0
Xi Jiang 409,480 China, Vietnam 66.5 9.6
Yalu Jiang 48,331 China, North Korea 41.6 51.2
Yangtze 1,722,193 China 47.6 6.3
Yenisey 2,554,388 Russia, China, Mongolia 12.8 39.4
Source: World Resources Institute 2005a. 
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The extent to which forests and water are related is an issue that is unresolved. There is an 
assumption that forests are the best land cover to regulate water flows, maximize water, and 
ensure high water quality under any hydrological and ecological circumstance (Calder et al. 
2007). This assumption itself is based on several other assumptions about the relationship 
between forests and water, which are described below.  
 

(a) Forests enhance soil quality and control erosion: It is difficult to relate deforestation 
to the loss of soil quality and erosion, which leads to sedimentation. The relationship 
between forests and soil depends on how the land is used after deforestation and the 
amount of leaf litter available to prevent loss of soil quality and erosion (Pattanayak 
2004). Some trees actually increase erosion, such as teak, which may not be a suitable 
tree for reforestation purposes (Ong and Swallow 2003). 

(b) Forests increase water yield: Forests may actually use more water than agricultural 
crops and grasslands and may not increase flow of water during the dry season. 
However, the infiltration and storage capacity of surface layers of forest soils can lead 
to high flows (FAO 2006; Pattanayak 2004). 

(c) Forests control sedimentation and flooding: Some studies have shown that forest 
protection in watersheds is not directly related to preventing floods, which can happen 
due to sedimentation in rivers. The reasons behind flooding are multiple (i.e. size of 
watershed, steepness, dams, discharge peaks of the large rivers, high runoff from hills 
adjacent to the water tables and spring tides, lateral river embankments and the 
disappearance of storage areas in the lowlands) and cannot just be associated with 
forest protection (Chomitz 2007; Hofer and Messereli 2006). Forests do not 
necessarily act as ‘sponges’ that soak up excess water. Evidence suggests, for 
instance, that the further the distance of rainfall to the watershed area, the less likely it 
is that deforestation is to blame for flooding (Calder et al. 2007).  

 
These complexities between forests and water in watershed areas indicate that although forest 
degradation is an issue, there is no clear science as to the extent to which loss of forests 
actually harms watersheds.  
 
To add to the already complex role of forest services in watershed areas, there are many 
drivers that affect the quality of a watershed that people depend upon for both forest resources 
and availability of water. These leading drivers include: 
 

• Land use change: Multiple land use activities such as agriculture, grazing, and 
logging can dramatically alter forest areas and reduce forest services in watershed 
areas. Land use pressure could be exacerbated by population growth and demand for 
agricultural products to meet subsistence needs or market demands 

• Poor governance: Uncontrolled and intensive use of a certain watershed area due to 
the lack of appropriate institutions to monitor land use can also lead to deforestation, 
soil erosion, and loss of water supplies. This is worsened when there is a lack of 
information on the role of forests in watersheds that makes it challenging to formulate 
policies 

 
It is important to note that the extent to which these drivers alter a watershed is also dependent 
on the scale of the watershed. Watersheds can be divided into three scales: micro (less than 50 
km²), meso (50 km² to 20,000 km²), and macro (greater than 20,000 km²) (FAO 2007b).  
 
Although many questions still remain about the role of forests in watersheds, policy and 
market mechanisms have been developed that aim to promote the idea that forest protection is 
essential for watershed management.  
 
 
Policy initiatives to protect watersheds 
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Formal policies to promote forest protection in watershed areas were initially led by 
governments. On the one hand, governments have been keen on protecting watersheds but this 
has come at the price of creating negative impacts. Therefore, state-led initiatives have largely 
had negative impacts on rural livelihoods while attempting to protect watersheds through 
forest regeneration. Devastating floods in China in 1998 were thought to have occurred due to 
deforestation upstream and in response, the government attempted to protect the watershed by 
banning logging. Although this policy helped restore forest areas to control flooding, many 
people lost their jobs within the logging industry (Chomitz 2007). Indigenous land use 
practices, such as slash and burn and pastoralism, were also banned because they were viewed 
as destructive to forests. Similarly, in India where watershed management has become pivotal 
to rural development (between 1994 and 1999, there were 10,000 watershed projects), studies 
have shown that in order to protect watersheds by minimizing erosion and flooding, 
conservation policies were implemented to protect forests by preventing the collection of 
forest products for three years while the forest regenerates. However, this policy blocked 
many landless poor from accessing forests in watershed areas to collect fuelwood for 
subsistence purposes.   
 
Considering that centrally controlled soil and water conservation and forest management in 
watershed areas have not been effective, there has been a policy shift to a more participatory 
or collaborative approach to watershed management. This has involved an integrated 
approach where all stakeholders are included in the process of planning and implementing 
forest protection plans to protect watersheds. Informal management of watersheds offers 
flexibility in addressing uncertainties surrounding the relationship between forests and water 
and their impacts on people compared to formal, state-led institutions. Integrated management 
also provides a sense of ownership over watershed areas. 
 
The extent to which state-led integrated watershed management schemes is successful in 
managing forests in watershed areas in a participatory manner is dependent on several factors. 
There are several transaction costs involved with regard to providing access, monitoring, and 
resolving conflicts in relation to who gets to participate in making decisions on how to 
manage forests in watersheds. Even if the costs of participation are low and people could still 
maintain their source of livelihood, there are high transaction costs to cooperation and uneven 
distribution of costs and benefits in protecting forests, especially in larger watershed areas. 
Because of vast distances between users, it is difficult to make unified decisions, especially 
when a diverse group of actors has varying interests. The effectiveness of institutional 
arrangements to manage watersheds in a participatory manner also depends on the biophysical 
characteristic of the hydrological cycle in the watershed area (MA 2005).  
 
Although there are challenges to implementing a more participatory approach to forest and 
watershed protection, there are cases where collaborative approaches have worked. It is 
possible to combine interests when donors, NGOs, local governing bodies, and resource users 
believe that there is more to be gained from protecting forests as it can positively effect 
agriculture, an activity that most rural people are involved in among low income countries 
such as India (see Box 12). However, the success of watershed management may not 
necessarily benefit women and the landless. Equity remains a challenging issue in integrated 
watershed management.  
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Box 12. Integrated Approach to Regenerating Forests for Improved 
Watershed Conditions 

 
The people of Darewadi Village in Maharashtra, India have been able to fight drought and 
desertification by effectively managing their watershed with support from the Indo-German 
Watershed Development Program and the Watershed Organization Trust (WOTR). The Program 
and WOTR supported village-based participatory watershed projects and worked with villagers to 
maintain a rule to temporarily ban tree-cutting and grazing in order to regenerate the forest through 
replanting trees. Villagers were willing to forego immediate benefits from resources that were still 
available in the forest of the watershed area because of the future prospect of earning an income 
from regenerated forests. The Program and WOTR also helped villagers negotiate a Joint Forest 
Management agreement with the state Forest Department to legally work on state-owned common 
land and own the agricultural production from the land. This agreement was crucial so that areas 
that needed to be reforested were not threatened. Furthermore, the Village Watershed Committee 
became the registered project authority responsible for funds and development activities and 
helped ensure that common and informal institutions were followed by villagers to protect areas 
for regeneration. After five years of regeneration activities, villagers were able to benefit from an 
increased water table, plentiful fodder to raise valuable cows, and high agricultural yields. 
Additionally, villagers benefited from developing links with local government officials for future 
projects. Although there have been many benefits from regenerating forests in watersheds, this has 
not necessarily reduced women’s labour time since they have to use more time to contribute to 
watershed management activities. It also has not benefited the landless since they are unable to 
take advantage of improved soil and water conditions due to forest regeneration. Equity remains a 
challenging issue in watershed management, especially where landholdings are skewed. 
 
Source: WRI 2005b. 

 
 
However, many countries in the region lack policy and institutional mechanisms that foster 
integrated management of watersheds. This is especially the case in many low income 
countries (see Box 13), that do not have adequate information, capacity, and institutions that 
support the implementation of watershed policies.  
 
 

Box 13. Policy Barriers in Implementing Participatory Mechanisms in Nepal 
 
The issue of watershed management has been a major challenge in the mountainous country of 
Nepal. There are various complex reasons why Nepal’s watersheds have been degrading. Some 
incidences are natural due to landslides and mass wasting of watersheds because energy and 
matter flow downwards with gravity. In most cases, watershed degradation is due to 
overexploitation of forest resources because of population growth and high demand for forest 
resources. Formal watershed management approaches were used in the mid-1970s and 
participatory approaches started in the 1990s, which involved community-based conservation of 
forests, land, and water resources. However, the lack of appropriate national level policies has 
prevented effective management of watersheds in Nepal. If Nepal is to improve the state of its 
watersheds, it is essential that it develops a comprehensive watershed management policy and 
legislative frameworks with clear jurisdiction for implementation. It is also essential that resources 
are clearly allocated and responsibilities are identified at the community level to manage 
watersheds. The lack of clear policies has also been worsened due to the lack of critical watershed 
level information suited for different sizes of watersheds. Therefore, a country such as Nepal 
needs to formulate strong watershed policies to protect forests, soil, and water conditions. 
 
Source: Poudel 2005. 

 
 
 
 
 
Market mechanisms to protect forests and watersheds 
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Although it is difficult to put a price on ‘quasi-public goods’ such as services that forests in 
watersheds provide, especially when the science of how forests interact with water is unclear, 
market mechanisms to protect forests and watersheds are gaining popularity since markets 
have the potential of balancing demands for environmental services with their protection. 
Market-based mechanisms have several positive aspects (MA 2005). These include: 
 

• A way for upstream landowners to earn an income from the payment they receive to 
alter their land use practices and provide services to downstream users. This payment 
can help alleviate poverty among upland users, especially since they are generally 
poorer than lowland watershed users 

• A direct approach to creating incentives to ensure regular flows of water, protection 
of water quality, and control of sedimentation  

• Charging users for services on a regular basis to increase efficiency in management  
• Preserving scarce resources or services while encouraging less costly way to prevent 

damage to watersheds. This can prevent free-riding by those who use most of the 
services without being accountable for them  

 
At present, public watershed payment schemes amount to US$2 billion annually worldwide. 
Private schemes amount to US$5 million (FAO 2007a). There are several market mechanisms 
that can be used to maintain a healthy watershed (see Table 4). The type of mechanisms used 
is dependent on the characteristics of the service, the scale of the ecosystem processes by 
which they are produced, and the socioeconomic and institutional context (Hamilton et al. 
2008).  
 
Table 4. Mechanisms for payment for watershed services 

Transfer of 
payments 

Tradable rights Voluntary 
contractual 
agreements 

Certification/labelling 

Takes place at the 
national level 

Requires strong 
planning and 
regulatory 
capacity 

Relatively  
simple 
compared to 
other 
mechanisms 

Landowners are rewarded for 
specified management 
practices 

Covers large areas Zones are 
identified where 
development is 
restricted or 
permitted 

Negotiated 
among 
individual 
parties 

Required intermediary 
organizations are needed to 
establish standards for 
labelling and to certify 
practices 

Under 
heterogeneous 
conditions 

Rules are strictly 
enforced over a 
period of time over 
common water 
sources 

  

Supported by taxes 
and not user fees 
because of broad 
social benefits 
provided 

   

Source: MA 2005. 
 
The transfer of payment scheme has been most widely used, especially in large watershed 
areas at the national level. It is most likely a popular mechanism because it allows for 
informal rules and management under heterogeneous conditions compared to the other 
mechanisms. The other methods could also be more costly to use as they require more formal 
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rules, enforcement, negotiations, and meeting standards. This paper will only focus on 
transfer of payment schemes as it is the most prevalent. 
 
In the transfer of payment scheme, farmers are compensated for conservation measures (i.e. 
water quality, soil conservation). It could also be used to pay forest owners for the multiple 
services they protect either by cash and/or in kind. Middle income countries such as China 
(see Box 14) and the Philippines (Box 15) are among the Asia-Pacific countries that have 
used the transfer of payment scheme. 
 
 

Box 14. Transfer of Payments in China 
 

China has been experimenting with transfer of payment schemes between the government and 
local resource managers. In an initiative that started in 2004 under the Forest Ecological 
Compensation Programme, financial assistance is provided to managers of forests to prevent soil 
erosion and improve the quality of water in watersheds. In the national program, forest managers 
are paid 5 yuan/mu/yr (or US$9/ha/yr). In another scheme in Guangdong Province, 30% of total 
annual forestry finance is assigned for ecological forestry (unclear how this is defined) and 
additional funds are collected from water user fees and government funds to prevent soil erosion. 
The compensation rate for forest managers in the scheme is 2.5 yuan/mu/year. It is, however, 
unclear how funds are transferred to upstream landowners to protect water quality and quantity. 
Nevertheless, these types of schemes are developing and expanding in China.  
 
Source: Porras and Neves 2006. 

 
 

 
Box 15. Protecting Maasin Watershed Reserve Forest in the Philippines 

 
The degradation of watersheds due to slash and burn practices and collection of firewood has led 
to increase in floods in the wet season and increase in the scarcity of water in the dry season in 
Iloilo city, which lies close the Maasin Watershed. In order to reverse this trend, the local 
governments of Iloilo and Maasin used their funding derived from tax revenues to pay farmers 
who have been organized into a federation for their reforestation labour costs. This is also mixed 
with in-kind ‘payments’ by recognizing that the community or federation of farmers are stewards 
of the land for 25 years, which is renewable for another 25 years. Although cooperation among 
farmers has been difficult, these payment schemes have helped provide tenure security and built 
new institutions to ensure that long-term integrated management of the watershed continues.  
 
Source: Porras and Neves 2006. 
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The success of payments for watershed management will be dependent on the confidence of 
stakeholders to receive the services forests offer for watershed protection when they pay for 
them (MA 2005). At the moment, there are several barriers that prevent confidence in market 
mechanisms in relation to watersheds. In many cases, markets for forest and watershed 
services have not developed because of the high transaction costs in establishing formal 
markets. Development of markets involves identifying potential trading partners, establishing 
collective institutions for buyers and sellers, negotiating to implement trade, monitoring and 
analysing service delivery, documenting and record keeping, and administrating trade 
(Landell-Mills and Porras 2002). It also involves legal, financial, insurance and business 
management support and advisory services; credit provision; independent verification; inter-
sectoral knowledge sharing and coordination; and effective and equitable public enforcement 
regimes (Richards and Jenkins 2007). These formal market and legal structures do not exist, 
especially in the low income countries, although they are beginning to develop in middle 
income countries, such as China and the Philippines.  
 
The success of PES in relation to watersheds also depends on the relationship between 
multiple stakeholder transactions between upstream and downstream users. It is questionable, 
for instance, whether the upstream poor would want to protect forest services for wealthy 
landowners downstream who require water to irrigate their farms when social relationships 
and networks may not exist between the two (Kerr 2002). It is also unlikely that the poor, 
especially upstream, would forego their need to use the land available for agriculture to 
maintain their source of livelihoods for payments from downstream users, when PES is lower 
than what can be earned from agriculture and raising livestock.  
 
Defining property rights and institutions is essential for markets to work. Poorly defined 
property rights would make it difficult for markets to function since it would be unclear who 
are buyers and sellers of forest services. The knowledge is essential in formal and legal 
transactions, and decision-making process. Without this clarification, distribution of benefits 
could be inequitable between people living in upstream and downstream areas, as well as 
between the rich and the poor within a specific area. Along with property rights, participation 
of buyers and sellers could be complicated if institutions do not set the ‘rules of the game’ 
(Hamilton et al. 2008). Participation of a large number of landowners, complex negotiation 
processes, and conflict resolution could lead to high transaction costs. These issues could be 
further complicated without cost-effective intermediaries who bring buyers and sellers 
together, and who have high technical, financial, and managerial skills to tackle conflicts over 
property rights.  
 
Although market mechanisms offer much potential to equitably use and protect forest services 
in watershed areas, they may not necessarily help poorer members of society. For instance, 
payment for services through taxes can be especially difficult for the poor downstream since 
they may not have enough influence and money to buy services from those upstream, which 
may exacerbate poverty without access to services. Their lack of management, leadership, and 
conflict management skills will most likely prevent them from joining formal markets. 
Therefore, market mechanisms may not promote equitable transactions unless mechanisms 
are specifically created to help the poor engage in the service trade with low transaction costs. 
 
Table 5 summarizes the potentials and pitfalls of market mechanisms to protect forests and 
watersheds discussed in this section. 
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Table 5. Strengths and weaknesses of market mechanism for watershed 
protection  
 

Strengths Weakness 
Beneficiaries or users are easy to identify 
and are often willing to pay for forestry 
interventions – even though there may be 
weak scientific evidence. 
 

If buyers are unsure they are getting what they 
are paying for or lack confidence in markets, 
sustainability of the transaction is at risk. 
 

Investments in watershed management 
are cheaper than treatment or new water 
supplies. 
 

Costly to develop capacity to establish and 
operate formal markets and use legal 
institutions for transactions, especially when 
there is a lack of scientific data that minimize 
uncertainties about watersheds. 

There is high win-win potential in 
developing countries since upper 
watershed farmers are usually poor and 
they are able to earn revenue. 
 

Common equity constraints are insecure 
tenure, weak local institutions and inequitable 
public enforcement capacity and poor 
relationship between upland and lowland, and 
rich and poor buyers and sellers. 
 

Watershed payment for environmental 
services works best when there is a 
scarcity of clean water, and water users 
have capacity to pay, e.g., urban citizens, 
companies. 
 

Beneficiaries are often poor and/or unwilling to 
pay for a ‘free good’ or their basic right to 
water, and it is difficult to exclude beneficiaries 
who will not pay. 
 

Markets create incentives to protect 
watersheds and can prevent free riding of 
forest services in watersheds. 
 

Once formal markets are established, 
transactions can take place efficiently and 
transparently. 

 

Sources: Bishop et al (2006), Chomitz et al (2006), Scher et al (2006) 
 
Market mechanisms used to protect forest services are still relatively new in Asia and the 
Pacific; therefore, strengths and weaknesses of market mechanism will continue to evolve.  
 
Discussion 
 
Protecting forests for watershed management has been a difficult task due to a wide variety of 
uncertainties associated with the science of forest hydrology. The lack of clarity regarding the 
relationship between forest and water make it difficult to formulate policies and create market 
mechanisms to protect forests in watershed areas. This is worsened by the lack of scientific 
data on forest hydrology at a watershed scale. Despite these uncertainties, maintenance of 
forest areas is viewed as critical to the protection of watersheds.  
 
Attempts have been made to promote collaborative and integrated management of forest in 
watershed areas whereby informal and flexible institutions have, in many cases, reversed 
watershed degradation. Although it is possible to protect watersheds through forest 
restoration, such initiatives are determined by social relationships since how watersheds are to 
be maintained must be negotiated. As discussed earlier, forest conversion to agricultural land 
is continuing to grow in low income countries in order to meet subsistence needs. Such land 
use changes will make it difficult to effectively protect watersheds. Management of 
watersheds in particular is riddled with issues of inequalities between upstream and 
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downstream users, as well as between the rich and poor within one area. These issues will 
most likely persist making it difficult for the poor and marginalized to benefit from protecting 
forests in watershed areas.  
 
One of the most challenging issues with regard to protecting forests in watershed areas is 
establishing markets so that users pay for the forest services. In most cases, market 
mechanisms exist through the transfer of payment schemes where national or local 
governments pay service managers in cash or kind to maintain forest services in watersheds. 
This is beginning to become popular in a number of middle income countries. most likely 
because people are becoming less reliant on agriculture as the main source of income in their 
path to industrialization; therefore, forest areas in watershed can be more easily protected. 
However, formal markets for ecosystems services have not been developed to a large extent in 
the region primarily because of the various transaction costs involved. 



APFSOS II: Protecting forest-based environmental services in the Asia-Pacific region 

 30

 
4. COMBATING DESERTIFICATION  
 
Drylands play an important role in providing a wide variety of ecosystem services. Although 
it may seem that drylands are barren and empty, drylands provide provisioning services such 
as biodiversity, fuelwood, and food for people and livestock (White 2003). They also provide 
regulating services such as water purification, pollination and seed dispersal, and climate 
regulation. The supporting services they provide include soil development, primary 
production, and nutrient cycling (MA 2005).  
 
The process of dryland degradation is known as desertification. It was recorded in 2005 that 
70% of the world’s drylands have been degraded, which suggests that desertification is a 
significant global issue. This section will present the causes and consequences of 
desertification in Asia and the Pacific. It will also provide an analysis of the efforts to combat 
desertification through policy as well as market-based and technological solutions. It will 
particularly highlight the role of forests in terms of the services they provide to combat 
desertification. This section will end with a short analysis of future trends in preventing 
desertification. 
 
Extent of desertification in Asia and the Pacific 
 
Globally, drylands make up 40% of the land area. The United Nations Convention on 
Combating Desertification (UNCCD) states that Asia is the most severely affected continent 
with regard to the number of people affected by degradation of drylands. Within Asia and the 
Pacific, drylands are primarily situated in Australia, China, India, Mongolia, Pakistan, the 
steeply eroded mountain slopes of Nepal, and the deforested and overgrazed highlands of Lao 
PDR. The dryland areas in these countries are semi-arid or sub-humid. They are subject to 
low levels of precipitation and low soil fertility. Table 6 indicates dryland areas and the 
desertification risk that countries in Asia and the Pacific face.  
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Table 6. Dryland areas of Asia and the Pacific 

Country Semi-arid drylands 
(%) 

Sub-humid 
drylands (%) 

Desertification risk5 
(%) 

Australia 22 17 77
Bangladesh 0 0 0
Bhutan 2 7 9
Brunei 0 0 0
Cambodia 0 0 0
China 15 19 57
Fiji 0 0 0
Hong Kong 0 0 0
India 18 50 72
Indonesia 0 1 1
Japan 0 4 4
Korea, DPR 0 31 31
Korea, Republic of 0 0 0
Lao PDR 0 1 1
Malaysia 0 0 0
Mongolia 38 6 100
Myanmar 0 1 1
Nepal 3 31 42
New Zealand 0 2 2
Pakistan 16 3 100
Papua New Guinea 0 0 0
Philippines 0 0 0
Solomon Islands 0 0 0
Sri Lanka 0 6 6
Thailand 0 0 0
Vietnam 0 2 2

Source: FAO TERRASTAT 2003. 
 
Mongolia and Pakistan have almost 100 percent risk of desertification, while the risk level is 
over 50 percent in countries such as Australia, China and India.  
 
Degradation of drylands leads to several consequences. These include loss of biodiversity and 
decline in productivity. It also affects availability of fuelwood needed for energy and fodder. 
Such changes not only alter the characteristics of the ecology, but greatly affect well-being 
with regard to loss of resources for subsistence needs and market-based economies. 
Considering that most people who live in drylands are poor because they use marginal lands, 
further exacerbation of dryland conditions can greatly affect their livelihoods, lowering their 
economic well-being and increasing hunger. 
 
Causes of desertification and uncertainties 
 
Desertification is a result of both natural climate change and human activities. This sub-
section will highlight the various drivers that lead to desertification. 
 

• Natural climatic conditions: Drylands are fragile ecosystems to begin with and 
therefore vulnerable to natural changes in climatic conditions. Increasing dryness and 
aridity can increase the risk of desertification. Additionally, high velocity of wind 
found in dryland areas can lead to natural erosion of land and desertification 

                                                 
5 Desertification risk is based on two indicators: Area of drylands as a percentage of productive 
agricultural land and population on drylands as a percentage of population on agriculturally productive 
land (FAO 2000). 
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• Demographic pressures, migration, and poverty: In countries with high populations, 
such as India and China, availability of fertile spaces can be scarce. Therefore many 
people, especially those who are poor, are forced to move to the outer fringes of 
arable lands and into dry and marginal areas. Furthermore, increase in urbanization is 
also causing competition over land use. The movement of the poor to already 
vulnerable areas that characterize drylands can lead to desertification as more and 
more use resources are degraded due to high consumption. This situation can also 
occur when there is land insecurity and the poor have no alternative but to further 
exacerbate dryland areas 

• Land use change and geography: In relation to population pressures and migration 
intensive use of land can lead to overcultivation, overgrazing, and deforestation  

• Weak policies: Weak management systems based on weak policies in combination 
with the drivers listed above can lead to desertification. For instance, the collapse of 
the commons and privatization of land that prevents livestock migration can 
deteriorate land conditions because it promotes sedentary cultivation. This can lead to 
the same piece of land being constantly used, degrading land quality 

• Global market demands: The global demand for beef is also an indirect driver of 
desertification. As demand for beef grows, herders increase the stock numbers, 
leading to overgrazing and consequent degradation and desertification 

 
The natural and socio-economic drivers of desertification are interrelated and can take place at 
the same time in a single location in countries such as Mongolia (see Box 16). 

 
 

Box 16. Multiple Causes of Desertification in Mongolia 
 

Mongolia has one of the largest dryland areas in Asia and the Pacific and has a high risk of 
desertification. The United Nations estimates that 70% of land is degraded and 30% of land is 
severely degraded in Mongolia due to both natural and human causes. Although Mongolia has a 
relatively low population, pastoralists make up 50% of the population. In order to maintain their 
herds and livelihoods, pastoralists depend on water, grazing land, and mobility. Access to these 
resources and mobility have greatly changed due to both natural and human factors. During the 
communist era, the environmental impact of grazing was minimized as collectivization policies 
allowed for water infrastructure, transport that ensured mobility, veterinary care, emergency 
fodder, and controlled livestock numbers and movement. However, since democratization began 
in the 1990s, land began to be privately owned. This changed land policy dramatically, how herds 
were managed, and the extent to which desertification increased. For instance, in 1980 there were 
a total of 23,771 livestock. By 2005, this increased to 30,399. As the number of livestock 
increased to meet market demands for beef, grazing patterns intensified, land degradation 
increased, and cooperative herding decision-making ended. Privatization restricted mobility and 
access to water, leading to greater sedentarization and land degradation. In combination with 
changes in policies, natural causes included decrease in rainfall in an already naturally dry 
environment, leading to desertification and drought. It has been estimated that between 1999 and 
2001, the drought killed 5% of herds in the country. Therefore, in the case of Mongolia, 
desertification has occurred due to both human and natural conditions. 
 
Sources: Sternberg 2008; FAO, UNICEF, and UNDP 2007. 

 
 
Despite identifying the drivers of desertification, it has been difficult to tackle desertification 
because of the challenges of labelling an area as ‘desertified’. Some suggest that 
desertification should be based on the ‘eye of the beholder’ but others suggest that it can be 
determined through statistics (Batterbury et al. 2002). Because it is unclear how best to 
measure desertification and the quality of data is poor, this leads to various conclusions about 
the extent to which desertification has occurred. Poor information questions the extent to 
which grazing livestock, population growth, and prices of dryland commodities (i.e. 
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livestock) can be attributed to causing desertification, making policy formulation to combat 
desertification a challenging task.  
 
Because the intersection between science and policy remains weak, due to lack of data and 
appropriate indicators to assess desertification, combating desertification has been a challenge 
in most countries in Asia and the Pacific. 
 
Policies to combat desertification 
 
Considering desertification is an issue that people have had to face for generations, many 
societies have adopted institutional mechanisms to prevent dryland degradation. Prevention 
has taken place through the implementation of informal policies that have been developed 
over the years. This primarily includes common pool resource management of pasturelands. 
Effective informal policies or customary law on common property have been practiced in 
places with high levels of desertification, such as in Mongolia (see Box 17).  
 
 

Box 17. Customary Management of Pasturelands in Mongolia 
 
Prior to the privatization of land in the 1990s, livestock in the pasturelands of Mongolia was 
managed by feudal officials, clans and tribal groups. The Great Yassa (legal code), enacted in 
1229, coordinated the movement of herds and migration patterns over a specific geographic area 
designated by leaders. Herders used traditional seasonal movement of herds in a rotational system 
that would minimize land degradation in a particular area. These informal policies allowed 
nomadic pastoralism to exist for centuries in arid and very fragile ecosystems. However, due to 
centralization during the Soviet era (1921-1990), herders lost their right to possess pastureland and 
since privatization started in the early 1990s, control over pastureland and livestock considerably 
changed. The migration that herders traditionally conducted based on a seasonal pattern that would 
allow resources to generate, have been drastically curtailed. With the eradication of customary 
laws, livestock grazing now takes place in a smaller geographical space, which has led to severe 
land degradation in many places.  
 
Source: Ykhanbai 2004. 

 
 
People have also been able to control desertification by adapting their livestock to drought 
conditions in places such as Rajasthan, India (see Box 18). 
 
 

Box 18. The Raika of Rajasthan, India 
 

The Thar Desert covers most of the state of Rajasthan. However, within very arid conditions, the 
Raika (an ethnic group) have been able to successfully manage pasture lands to graze livestock, 
which is essential for their livelihood. Traditionally the caretakers of camel herds for the 
Maharajahs, the Raika are known for their ability to create some of Rajasthan’s famous local 
livestock breeds of cattle, sheep and goats that are easy to manage and are able to feed on drought-
adapted vegetation. This has reduced pressure on land and water. In comparison to other villages, 
the Raika face the least amount of risk of desertification because of their ability to protect their 
drylands by adapting the type of livestock and vegetation used. 
 
Source: UNCCD 2007b. 

 
 
In addition to the implementation of informal institutions that work, people in drylands have 
also used simple but effective local technologies for generations to combat desertification. 
These technologies include establishing windbreaks, shelterbelts, and fixing sand dunes to 
name a few. Such technologies have been used in places such as China (see Box 19). 
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Box 19. Local Adaptation to Desertification in China 

 
China has one of the largest dryland areas in Asia and the Pacific. Approximately 27% of the 
country is desertified and roughly 2,460 km2 are being lost to advancing deserts each year. It has 
been estimated that nearly 400 million people live in these areas, and China faces a loss of around 
US$ 6.5 billion a year due to desertification. However, China has a long history of agricultural 
development and livestock breeding in dryland conditions. This has also led to the development of 
traditional knowledge and local technology to combat desertification. As a result, many techniques 
have been developed to continue producing agricultural and livestock commodities by fixing 
shifting sand; controlling salinization/alkilization and rehabilitating degraded rangeland; 
revegetating eroded plateaus and managing watersheds; developing social forestry and practicing 
agroforestry; establishing windbreaks and sandbreaks; and constructing new oases and protecting 
old ones. Many of these techniques include replanting of trees. For instance, fixing sand dunes 
involves plantation of trees, shrubs and grass, which help to reduce wind erosion. Trees such as 
Salix spp., Artemisia spp., and Caligunuim spp. are particularly drought resistant, do not require 
irrigation, grow quickly, and provide fodder for livestock. Creating shelter belts also involves 
maintaining a network of planted trees, which create windbreaks to prevent sand from entering 
cropland. Shelterbelts also help maintain desert oases, which are sources of water in an area that is 
mostly parched. Integrating trees among croplands for agroforestry has also been practiced to help 
create suitable micro-climates for agricultural production; reduce wind velocity; increase 
precipitation and humidity; improve fertility of degraded soil; and produce biomass and fuel wood 
energy sources. 
 
Sources: UNCCD 2005; Youlin 2007. 

 
 
In addition to informal policies, formal policies began to take shape at a larger scale with the 
formulation of the UN Convention to Combat Desertification (UNCCD), a multilateral 
agreement that entered into force in 1996. By 2005, 190 had countries ratified the agreement. 
This agreement has several goals to combat desertification. It attempts to raise funds by 
engaging with donor agencies and nations to fund projects to combat desertification. It also 
calls for a ‘bottom-up’ approach by involving communities in implementing policies to tackle 
dryland degradation. The UNCCD has a Committee on Science and Technology that 
incorporates both indigenous and modern science and technology to address desertification, as 
well as to promote international collaboration on research. UNCCD also works with countries 
to develop National Action Programs (NAPs) that encourage the promotion of drought-
resistant crops, community participation, research, and improved early warning systems. 
NAPs cut across various sectors such as agriculture, forestry, and water to create a broad and 
sustainable approach to combating desertification. 
 
In addition to global efforts through the UNCCD, regional and sub-regional attempts within 
Asia and the Pacific are also being made to combat desertification. The Asia Regional 
Meeting in Preparation for the Eighth Session of the Conference of the Parties (COP8) of the 
Convention to Combat Desertification was held in 2007. The aim of the meeting was to 
review and re-emphasize the importance of implementing the 10-year strategic plan to combat 
desertification. Strategies include improving the living conditions of people affected by 
desertification. In South Asia, sub-regional action programs have been developed since July 
2004. It is expected that similar regional programs will be developed by countries in 
Southeast Asia. There are also 14 countries in the Pacific that have developed a ‘blueprint’ 
called the Pacific Island Initiative that recommends policies on agroforestry, water harvesting, 
land use monitoring, and early warning systems for drought forecasting (UNCCD 2005).  
 
The extent to which UNCCD’s global and regional policies have been effective is 
questionable. Although they have the potential to mainstream issues of desertification to a 
wide audience, only 13 countries in Asia and the Pacific have adopted NAPs (China, India, 
Indonesia, the Lao PDR, Mongolia, Myanmar, Nepal, Pakistan, Palau, Philippines, Sri Lanka, 
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Thailand, and Vietnam) (UNCCD 2005). Australia has developed its own policies to tackle 
desertification through the use of advanced technology (see Box 20).  
 
 

Box 20. Combating Desertification in Australia through Science and 
Technology 

 
Australia is the driest inhabited continent in the world. Most of the land in Australia is naturally 
desert where soils are shallow with high salt stores and low nutrients. Only 6% of the land is 
considered arable without irrigation. Most of the desertification is taking place due to overgrazing 
of livestock, which takes up 88% of agricultural land. Pressure on limited agricultural land has 
also increased soil salinity, acidification, rising groundwater, and loss of biodiversity leading to 
land degradation. In order to combat desertification, the government of Australia has implemented 
the National Drought Policy that not only encourages livestock owners to adopt self-reliant 
approaches to managing drought and climatic variability, but also provides herders access to 
simulation models to assist in monitoring agricultural conditions, such as pasture cover, nutrient 
availability, and meteorological conditions. The Meat and Livestock Organization of Australia, an 
industry- and government-funded organization is also investing in research and development of 
geographical data for communities to use to monitor and plan how to prevent the degradation of 
rangelands. The efforts being made to combat desertification in Australia demonstrate that it is 
possible for an industrialized country to use science and technology to mitigate land degradation. 
 
Source: Government of Australia 2002. 

 
 
Forest services to combat desertification 
 
Planting trees has been a method used in many countries in Asia and the Pacific as a technical 
fix to the problem of desertification. The extent to which using forest services to counter 
desertification is effective is based on several conditions, and funding remains a major 
constraint especially for low income countries (see Box 21). 
 
 

Box 21. Containing the Gobi Desert 
 

In order to prevent the expansion of desertification, Mongolia intends to contain the Gobi Desert 
through multiple policies. The government encourages people not to cultivate additional land but 
to instead intensify productivity of the land already under cultivation in order to contain 
desertification. Pasture land productivity is also to be increased through fertilization and 
reintroduction of traditional forms of animal husbandry. The restoration of multi-purpose trees is 
being promoted along with green areas in urban settlements and forests between cultivated areas. 
The government also wants to establish the Institute of Ecology and a Gobi Desert Research 
Center to monitor environmental conditions and assess long-term climate change trends. The 
extent to which these policies will be successfully implemented depends largely on funding. 
Considering that Mongolia is a low income country, it may find it difficult to reverse 
desertification through these technology fixes due to the lack of funding. 
 
Source: ADB 2005.  

 
 
Community initiatives have played a major role in combating land degradation and 
desertification in a number of countries. For example, in Pakistan, villagers have been able to 
use funding from private donors to organize into co-operatives to plant trees (see Box 22). 
Although this is a small-scale initiative, it nevertheless contributes to minimizing the risk of 
desertification. And as a positive side-effect, women have been able to reduce poverty by 
selling fruit from the trees they have planted. 
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Box 22. Local Level Efforts to Combat Desertification in Pakistan 

 
Pakistan is under threat from desertification mainly because of high levels of deforestation. 
Pakistan has a high level of deforestation of -1.4% per year. Many people depend on forests for 
energy, and therefore, fuelwood extraction is high, which is one of the leading causes of 
deforestation. Deforestation has led to desertification, soil erosion, floods, and sedimentation in 
rivers and dams. Monoculture agricultural practices are also contributing to degradation. To 
prevent desertification, women of the Morkhoon in mountain desert areas of Pakistan play a 
critical role in natural resource management. With support from the private Aga Khan Foundation 
(AKF), several women’s organizations have developed that provide strong institutional support to 
run a credit and savings program to better manage natural resources and prevent desertification. 
The AKF has promoted forest plantations on the boundaries of fields, communal land, private land 
and any other areas where original vegetative cover has disappeared. This has helped to overcome 
fuelwood and fodder shortages. The women have created committees to monitor forest use and 
grazing. Women have also planted trees on their family land and have switched from monoculture 
practices to crop rotation to prevent degradation. Planting these trees has not only prevented 
desertification, but has also provided the women with an income since they can sell fruits from 
trees, which has helped them become empowered economically and socially. 
 
Source: UNCCD 2007a. 

 
 
Among the many countries in Asia and the Pacific, China has been experimenting with 
market-based mechanisms to increase the number of trees in its dryland areas. The 
government of China has been paying farmers to plant trees to convert farmland into forests 
and grasslands to prevent desertification. The extent to which this initiative will be successful 
is, however, dependent on how long the government can provide the support (see Box 23) and 
whether this is adequate to refrain from uses that may degrade the land. 
 
 

Box 23. Creating Forests in the Drylands of China 
 

China’s Sloping Land Conversion Program, which started in 1999, aims to convert 14.67 million 
hectares of cropland to forests by 2010. The government plans to reward farmers for this 
conversion by providing them with 1,500-2,250 kg of grain /ha/yr, depending on the type of land. 
Farmers are also provided with seeds and saplings for free, and an annual living expense of 
US$36/hectare. Subsidies are given in grain and cash if forests last for eight years. If harvestable 
forests and grasses are planted, farmers receive higher subsidies. These funds are also exempt 
from income taxes normally paid by farmers. The method in which the government is trying to 
combat desertification is costly and the eventual loss of this subsidy may not provide an incentive 
for farmers to convert their farmlands to forests to prevent land degradation. The cost 
effectiveness, replicability, sustainability and technical ease of implementing the interventions and 
control measures have yet to be demonstrated on a scale that is commensurate with the area of 
land that needs to be treated.  
 
Sources: ADB 2005; Bennet and Xu 2005. 

 
Discussion 
 
Several factors contribute to desertification in Asia and the Pacific and a number of countries 
belong to the high risk category. These include climatological factors, demographic pressures, 
migration, poverty, faulty land use and weak policies.. Considering the continued growth of 
Asia-Pacific’s population and the consequent demand for various products, degradation and 
desertification will persist, notwithstanding the various measures to combat them.   
 
Forests will certainly have an important role in combating desertification. However, planting 
trees will not be enough. Desertification through the utilization of forest services will not be 
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minimized unless the various drivers are addressed simultaneously. Although people have 
been adapting to desertification for generations at the local level, a much bigger effort will be 
needed to promote forest plantation to tackle desertification at sub-regional and regional 
levels. Examples provided in this section demonstrate that it is possible to tackle 
desertification. With rising population and increasing scarcity of arable land, desertification 
will remain a major threat and many countries, especially those that are highly dependent on 
agriculture and livestock may face constraints in changing the pattern of land use to address 
the problems of dryland degradation and desertification.  
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5. FORESTS AND CLIMATE CHANGE  
 
Forests can play a critical role in mitigating climate change. On the one hand, forests provide 
climate regulating services whereby trees can absorb carbon dioxide (CO2) in the atmosphere, 
the leading greenhouse gas (GHG) that contributes to climate change. Forests are able to act 
as carbon sinks for at least 1 billion tonnes of CO2. Pristine rainforests in particular can store 
around 500 tonnes of CO2 per hectare (UNDP 2007). On the other hand, trees that are dying 
naturally or through land use change release CO2. These land use change activities primarily 
revolve around the conversion of forests to agriculture, which can be exacerbated by 
population pressures as discussed in the previous sections.  
 
The release of carbon through loss of forested areas can significantly contribute to climate 
change. Annually, approximately 60 gigatons of carbon are taken up and released by 
terrestrial ecosystems, which include forests (MA 2005). After fossil fuels, deforestation is 
the leading cause of climate change. It is predicted that the loss in forests can contribute to 
climate change by emitting 3 billion tonnes of CO2 every year. Roughly 20% of global CO2 
comes from deforestation activities (Chomitz 2007). It has been estimated that in 2004, the 
emission from deforestation was responsible for 7% to 16% of total GHGs (IGES 2008). 
Therefore, it is crucial to limit deforestation to sustain the climate regulating services of 
forests, such as carbon sequestration. This is especially true for Asia and the Pacific where 
rapidly growing economies increase the level of carbon emissions. 
 
Land use, land use change, and forestry 
 
The multilateral Kyoto Protocol acknowledges that land use, land use change, and forestry 
(LULUCF) activities can help meet the objective of the Protocol, which is to reduce GHG 
emissions. LULUCF activities can occur in three stages: (a) sequestration through 
afforestration/reforestation (A/R), (b) conservation of existing carbon pools through reduced 
deforestation and degradation (REDD), and (c) substitutions for fossil fuels (MA 2005). This 
section will focus on sequestration and conservation. Specific attention will also be paid to the 
potentials and pitfalls of market mechanisms related to both sequestration and conservation 
activities in this section. 
 
Sequestration activities 

 
The Protocol’s Clean Development Mechanism (CDM) encourages businesses in developed 
countries to offset their carbon emissions by funding clean energy projects in developing 
countries. CDM objectives are to: produce ‘certified emissions reductions from project 
activities in developing countries; [and provide] a financial mechanism that directs 
investments towards these emission reduction and sequestration activities’ to help (Annex I) 
[industrialized] countries meet emissions limits’ (Brown, 1998 p. 20). This could take the 
form of carbon sequestration through A/R projects where developed countries could earn 
carbon credits through supporting tree planting in developing countries to absorb CO2 
emissions.  
 
There is considerable disappointment with A/R projects under the CDM. Out of the 1,016 
CDM projects, only one has been approved as an afforestation project (see Box 24). One 
reason why there are very few A/R activities is because of the Marrakech Accords that limited 
the eligibility of LULUCF activities (i.e. conservation of standing trees) under the CDM in 
the first commitment period to A/R projects until 2012 and placed a 1% cap on sharing carbon 
credits that Annex 1 countries could acquire through A/R projects (UNDP 2007).  
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Box 24. CDM A/R Project in China 

 
China is the second largest contributor to CO2 emissions after the US. In an effort to mitigate 
climate change, China has made significant achievements in tree-planting and afforestation. China 
has been the only country that has received approval from the United Nations Framework on 
Climate Change on the CDM A/R project, ‘Facilitating Reforestation for Guangxi Watershed 
Management in Pearl River Basin’. There are several objectives this project hopes to achieve 
through afforesting 4,000 hectares by creating plantations and multiple-use forests on degraded 
land. It aims to sequester CO2 through forest restoration and it is expected that plantations could 
sequester around 0.34 million tonnes by 2012 and 0.46 million tonnes by 2017. In addition to 
contributing to mitigating climate change, it will connect fragmented forests to create biodiversity 
corridors, reduce soil erosion, improve hydrological flows, and reduce risks of flooding and 
droughts. Furthermore, it is anticipated that this project will create employment amounting to 5 
million person-days, 40 long-term positions, and income for 5,000 households. Local forestry 
agencies will also help with monitoring and providing technical support. This project has been 
initiated by the Government of the Gauangxi Zhuang Autonomous Region, family cooperatives, 
Kanguan and Fuyuan forest farms, the Luhuan Forestry Development Company, and the World 
Bank BioCarbon Fund. Thus far, forest cover has increased from 13% of the country in 1986 to 
almost 17% today. This has led to approximately 3.06 billion tonnes of CO2 absorption by 
afforestation, a total of 1.62 million tonnes of CO2 absorption by forest management, and 430 
million tonnes of CO2 from deforestation were saved between 1980 and 2005. 
 
 Source: PRC 2007; World Bank 2008. 

 
 
However, it is possible that more A/R projects could be approved in the near future as 100 
more are in the preparation stage. Projects outside of the CDM regarding A/R are also being 
developed by various carbon funding agencies, such as the World Bank’s BioCarbon Fund. 
 
Although A/R activities can help mitigate climate change to a certain extent, they are not a 
permanent solution as countries that have high A/R rates may also contribute significantly to 
GHG emissions.  
 
REDD activities 

 
While the Kyoto Protocol allows Annex 1 countries to gain credit from their financing of A/R 
and deforestation activities, the Protocol perversely does not provide any incentive for 
landowners to reduce deforestation and degradation activities (the REDD mchanism) (UNDP 
2007).6 The largest contributor to emissions is deforestation and minimizing deforestation 
would help to substantially mitigate emissions (Davis 2008); this fact has not been 
incorporated into the Kyoto Protocol or CDM. 
 
The reason why the issue of deforestation has not been incorporated into the Protocol was 
probably because tackling deforestation and degradation poses too many challenges and 
uncertainties. Many countries with high deforestation levels also felt their sovereignty over 
land use and right to develop would be threatened if deforestation was curbed (Davis 2008). 
Furthermore, tackling deforestation may be more costly than investing in energy efficient 
technologies to reduce dependency on fossil fuels. It is estimated that reducing deforestation 
could cost from US$12 billion to US$30 billion per year (Scholz and Schmidt 2008). In 

                                                 
6 REDD is sometimes interchanged with the term ‘avoided deforestation’. In many cases REDD is used 
since ‘avoided deforestation’ could refer only to forest conservation (not land use management), and 
does not specifically identify deforestation and degradation as two of the most critical causes of climate 
change. Because REDD provides a more specific reference to causes of climate change, REDD will be 
used throughout this paper. 
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comparison, financing a wind energy project could be more cost effective than addressing 
deforestation and its ‘deeply-entrenched social causes’ (Raffensperger 2007).  
 
Despite these arguments, many policy makers are now promoting REDD where developing 
countries could reduce their deforestation rate (based on a reference time period) and at the 
same time, receive financial compensation. This transfer of payment will be based on either 
foregone opportunity costs or on the value of carbon emissions saved (Scholz and Schmidt 
2008). There are several economic assumptions that underpin REDD activities that make 
REDD an appealing option. Martin (2008) provides three economic assumptions behind 
REDD: 
 

1. It is assumed that those who convert forest land to another land use do not realize any 
economic consequences since there is no economic value for the carbon they release 
during land conversion. Because there is no market for carbon, there is no incentive to 
conserve forests, which calls for CO2 emissions to have an economic value 

2. There is an assumption that the atmospheric concentration of CO2 is a public good 
and in order to maintain GHG levels at the required level advised by the scientific 
community, those who convert forest land should be compensated for protecting 
forests. Therefore, it is important to develop a market mechanism to pay forest 
stewards to ‘motivate’ them to conserve forest areas 

3. It is assumed that REDD activities will be more efficiently carried out through market 
mechanisms compared to government regulations 

 
Based on these assumptions, it is believed that reducing deforestation could be a low-cost 
method to reducing emissions. If governments are willing to spend US$1 billion annually, this 
could prevent the emission of roughly half a billion tonnes of CO2 per year for the next 25 
years. This would prevent the loss of a tenth of the tropical forests around the world and 
would be a cheaper option in terms of reducing GHG compared to what developed countries 
would pay to reduce emission through regulation of industry, transportation and energy 
sources (ENS 2008). And, in relation to curbing deforestation, it is also believed that forest 
degradation can also be reduced as reversing deforestation will help rebuild carbon storage 
capacity needed to minimize degradation.  
 
These economic assumptions underpin the idea of ‘compensation reduction’ where 
developing countries can earn carbon credits for reducing national deforestation rates below a 
baseline level. Emission reduction would be verified ex post through remote sensing and 
ground-truthing, and no credits would be generated if deforestation rates were not reduced 
below the baseline (Myers 2007). This could be a cost effective way of reducing emissions. 
For instance, if US$10 is paid per tonne of CO2, a developing country could earn up to US$12 
billion, which is almost equivalent to 15% of official development assistance developing 
countries received in 2005 (Davis 2008). Compensation reduction introduces the possibility of 
rewarding a government at the national level where the entire national forest system is used as 
the unit of account. It also offers the possibility of rewarding REDD projects at the local and 
micro level. This will also reduce costs since national level GHG inventories do not have to 
be conducted (IGES 2008). The important question is, to what extent are people willing to 
invest in REDD activities to mitigate climate change and protect the climate regulation 
services that forests offer? 
 
Carbon forestry is appealing because it requires limited physical infrastructure to gain access 
to markets and few intensive inputs and specialized skills (Peskett et al. 2006b). It also has the 
potential to provide a source of revenue that can fund development activities, especially in 
low income countries. However, in most cases, REDD activities have not developed since 
they are riddled with complexities and controversies. Although policies can promote REDD 
activities it will be challenging to find support among people, especially in low income 
countries where people rely on agriculture to meet subsistence needs and as a source of 
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income. Many people in Asia and the Pacific are not involved in agribusiness but small-scale 
agriculture. Several barriers exist in order to be able to convince small-scale agriculturalists 
that forests should be protected. The level of engagement in REDD and carbon markets will 
also depend on the degree food security is still maintained if land is not converted for 
agriculture; the time and amount of labour required (i.e. to switch from pastoralism to 
agroforestry); and size and timing of investment and returns. Current prices of agricultural 
products also exceed those of carbon, which does not create an incentive for people to protect 
forests (UNDP 2007). Furthermore, considering that many small-scale agriculturalists are 
poor, it will also be difficult for them to integrate into formal markets due to the lack of assets 
and endowments (Lipper and Cavatassi 2003). Therefore, carbon forest initiatives at best tend 
to be isolated cases since the opportunity costs of protecting forests for REDD are high.  
 
Because the carbon market is not well-developed, the money earned from trading carbon 
through carbon forests may not be tangible to farmers (the issue of rights over carbon will be 
discussed later). For instance, in countries such as Indonesia where forests are being 
converted to produce palm oil, the process of forest conversion can release 500 tonnes of CO2 
(see Box 25). Potentially, Indonesia can earn between US$10,000 to US$15,000 per hectare at 
the rate of US$20-30 per tonne of carbon if it maintains the forest (UNDP 2007). However, 
since this financial reward is not directly or immediately tangible, farmers opt to convert 
forests for palm oil trade that is worth only US$114 per hectare. Moreover, the amount 
received for a hectare of carbon forest is also unpredictable in view of the changes in carbon 
prices depending on the level of participation of countries in carbon trading. Entry of key 
forested countries in carbon markets as suppliers could reduce the price of carbon (Lipper and 
Cavatassi 2003) affecting what some of the developing countries could earn. 
 
 

Box 25. Forest and Palm Oil in Indonesia 
 
Usually, the biggest emitters of CO2 are countries that are industrialized. Indonesia, however, is 
considered a low income country in Asia and the Pacific but is the world’s third largest GHG 
contributor after the US and China, and fourth largest when considering EU countries put together. 
CO2 emissions in Indonesia are primarily due to deforestation. Such land use change contributes 
up to 2,563 million tonnes of CO2 emissions. Deforestation itself accounts for 85% of yearly 
emissions of GHGs in Indonesia. Although Indonesia ratified the Kyoto Protocol in 2004, there 
are several reasons why deforestation continues to grow and contribute to climate change. One of 
these reasons for clearing forest areas is for biofuel production, namely through palm oil. In order 
to meet domestic and international demands for biofuels by 2025, Indonesia needs to create 1.4 
million hectares of palm oil plantations. The conversion to plantations will emit 20 tonnes of 
carbon. The production of palm oil is heavily supported by the government and large private 
investors. In conjunction with the expansion of plantations, unsustainable use of forests has added 
to the high levels of deforestation due to conflicts over land tenure and weak governance due to 
lack of finances to protect forested areas. 
 
Source: IGES 2008; PEACE 2007 

 
The relationship between those who want to buy forests to protect carbon sequestration 
services and those who want to sell forest land to participate in REDD activities can be 
problematic. To begin with there are transaction costs with regard to completing a contract, 
which include the costs for buyers and sellers to find each other, the costs associated with 
bargaining, and costs associated with monitoring and enforcing (Lipper and Cavatassi 2003). 
If market structures do not exist to address these transaction costs, it may be difficult for 
buyers and sellers to establish carbon markets. Even if relationships between buyers and 
sellers were easy and a price at which to trade CO2 were established, REDD activities may not 
actually decrease emissions among buyers in developed countries. Instead, REDD activities 
can be a form of transferring wealth to the developing countries by protecting forests but not 
reducing actual emissions (Tollefson 2008).  
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There are also many risks associated with producers of carbon forests. In many cases, with the 
help of carbon funds (see Box 26), voluntary schemes pay producers up front to help cover 
start-up costs. Although this especially helps small producers with limited financial capital, 
this could lead to paying for emission reductions that have not yet occurred. Maintaining 
standards could help minimize this uncertainty but maintaining standards is also costly. 
Certifying carbon forests could increase overall project costs by between US$4,000 to 
US$8,000. Furthermore standards are also highly variable, which reduces comparability of 
credits generated leading to barriers in investment (Peskett et al. 2006b).  
 

Box 26. Australian Global Forest Fund (AGFF) 
 

The AGFF started in March 2007 to reduce deforestation in the Asia Pacific region. The 
government of Australia pledged US$160 million to promote forestry-based projects to counteract 
GHG emissions. These projects include new forest planting, curbing the destruction of remaining 
forests, promotion of sustainable forest management and harvesting, and boosting law 
enforcement to prevent illegal logging. It is hoped that others will also add to this fund where most 
of its money will go to aid projects in Indonesia, Papua New Guinea, Vanuatu and other Pacific 
island nations. 
 
Source: Neeff et al. 2007. 

 
 
Although REDD activities through voluntary markets are more popular than CDM projects 
because they are simpler and there is scope for flexible mechanisms for monitoring and 
verification, carbon forestry has yet to take off due to the various market barriers discussed.  
 
Policy barriers 
 
In addition to the challenges of developing carbon markets to foster REDD activities, there 
are several policy barriers that also limit REDD potential, which will be discussed in this 
section.  
 
Thus far, the Kyoto Protocol measures climate change with how much carbon has been added 
or removed from the atmosphere and does not address who has the right of ownership over 
carbon (Rosenbaum 2001). This is especially a tricky issue since ownership can be in various 
forms. A landowner can own forests but if carbon forests are considered public goods, then it 
is difficult to identify the owner. This also creates the problem of scale and targets. For 
instance, who should own carbon credits – an individual or a national government? To what 
extent should sequestration projects be administered through a command and control 
mechanism by the government or should communities and individuals decide on carbon 
trading targets? These questions remain largely unresolved and create constraints in 
formulating policies that promote forest protection for REDD. Answering these questions and 
determining ownership will depend on several factors such as existing formal and informal 
laws and legal traditions, and the extent to which they are well defined. There could be a 
tendency for customary or informal institutions to disappear if carbon forests are managed 
formally, which may not necessarily lead to better management.  
 
Poor communities that manage forests may also be unaware of the policies and market 
mechanisms involved in carbon forestry and may become trapped into unfavorable contracts, 
legal obligations, and penalties (Luttrell et al. 2007). Furthermore, in places such as the 
Middle Hills of Nepal with a long history of community forestry, right to access forest 
resources does not mean forest ownership. In such cases, community members are only given 
rights over non-commercial resources where the state owns commercial resources. The 
ownership status of the state could prevent individuals, communities, and private companies 
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from taking advantage of carbon markets. This may lead to questions of equity since 
community members are not being compensated for the overall management of forest areas 
and will miss the opportunity to financially benefit from carbon forests. If policies that 
promote REDD do not address rights over carbon credits, powerless groups will not benefit 
from REDD. 
 
In addition to ambiguous rights over carbon credits, weak governance and corruption, 
especially through illegal logging, have led to lack of transparency and inequitable use of 
forest resources. Such a situation does not encourage conservation of forested areas or the 
possibility of compensating forest stewards adequately or appropriately (see Boxes 27 and 
28).  
  

Box 27. Potential of Mitigating Climate Change in the Philippines 
 
The Philippines is a middle income country in the Asia-Pacific region. Over the last 100 years, 
forests of the Philippines have undergone heavy deforestation. It has lost more than 50% of its 
tropical forests. It has been estimated that carbon emissions from its deforestation have been more 
than 2% of total emissions from global levels of deforestation over the last 150 years. 
Deforestation has primarily occurred due to logging. The land that is left bare after logging then 
becomes converted to agricultural land. Although forests in the Philippines have the potential to 
store 1,046 million tonnes of carbon and sequester an additional 30 million tonnes of carbon 
annually, it is questionable whether a country such as the Philippines can take advantage of carbon 
trading by creating carbon forests. Even though the Philippines is considered a middle income 
country, a large population still relies heavily on subsistence agriculture, which provides little 
incentive to maintain forested areas. More importantly, weak governance may not allow forests to 
be protected due to illegal logging and control of forest areas by the military that started with the 
Marcos regime. Although the Aquino regime in the 1980s clamped down on forest corruption and 
strictly regulated timber license agreements, illegal logging is still a major issue in the Philippines. 
This could lead to military capture of the financial benefits REDD offers instead of it being 
transferred to farmers who are forest stewards. 
 
Source: Sheeran 2006. 

 
 

Box 28. Opportunities and Risks of REDD in Papua New Guinea (PNG) 
 

According to the International Tropical Timber Organization, 71% of countries in Asia and the 
Pacific offer concessions or some form of license to timber companies for logging. However, only 
15% of production forests are managed sustainably. Among the countries in Asia and the Pacific 
that have poor forests governance is PNG. PNG has the potential to take advantage of REDD, 
especially since it has the world’s third largest cover of tropical rainforest. Although 97% of the 
land is held under customary tenure, weak governance by forest stewards has led to the use of 
forests by the PNG Forestry Authority without pre-informed consent and following formal 
procedures. Because logging is a major source of state revenue (since 1999 the forestry industry 
has contributed to 3% to 5% of the GDP) very little has been done to protect customary 
management of forests. REDD could provide opportunities to the PNG Forestry Authority by 
offering additional financial incentives to resource owners to manage forests as an alternative to 
handing over timber rights through the government to logging companies. REDD could also help 
stakeholders follow formal rules of acquisition of rights to timber, compliance with regulations 
and contractual obligations. However, since government authorities are, in reality, more powerful 
in terms of determining how forests should be used (for logging) and managed, implementing 
REDD could marginalize resource owners, especially if REDD is implemented at the national 
level.  
 
Source: IGES 2008. 
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Technical challenges and risks 
 
In addition to market and policy barriers, there are several technical issues that limit REDD 
potentials. Among the most important technical issues is the level of accuracy in estimating 
carbon losses and gains from vegetation. Exact losses and gains are difficult to measure since 
they depend on the rates of deforestation and/or degradation, the carbon storage capacity of 
the forest in question, and the type of land use after forest degradation (Davis 2008). Since 
collecting such data is difficult to begin with, due to the lack of resources and expertise, 
especially in developing countries, this makes determining baseline levels for emissions, 
measurements and calculations difficult.  
 
Since information on forest data and trends is imperfect, it is also difficult to quantify to what 
extent a forest area can be committed for REDD activities. The lack of clarity as to how much 
forests can be committed can lead to any rainforest to becoming a potential candidate for 
classification as a REDD site. This may lead to additionality where there would be a 
redundancy of carbon payments, especially if forests exist and carbon is being offset without 
carbon payments. This is problematic if REDD activities are to be included in the CDM in the 
future because without clear quantified limits of a carbon forest area, the sheer volume of CO2 
credits would swamp carbon markets leading to a collapse in market prices (UNDP 2007). 
 
Another technical issue is leakage. This means that if a certain forested area is prevented from 
conversion to agricultural land or logging, another forested area could be used for logging and 
agriculture. In such a case, there would not be a significant decrease in CO2 sequestration 
because conversion would take place elsewhere outside of designated carbon forests. Leakage 
is likely to take place if REDD activities are localized and do not take into consideration other 
forested areas (Chomitz 2007). Therefore, the question remains whether REDD initiatives 
should take place on a national level in order for forests to be treated collectively. 
 
There is also the question of permanence of reduction. It is difficult to assess how long a 
forest can act as a sink, especially when exogenous factors such as forest fires, pests, and 
diseases can drastically alter forested areas. This lack of permanence also makes it difficult to 
calculate the price of forest and makes relationships between buyers and sellers problematic 
since the question of how much buyers should pay and how much sellers should receive 
remains in question. It may also take years for carbon to be sequestered and for forest 
stewards to receive financial rewards for forest protection, which may make it difficult for 
farmers to forego alternative use of their land. This will especially be the case among poor, 
small farmers who must prioritize meeting immediate subsistence needs (Lipper and 
Cavatassi 2003).  
 
When considering projects related to REDD, the lack of institutions and expertise to monitor 
forest areas under consideration can lead to technical loopholes. Although satellites could help 
in monitoring, this may not be a cost effective measure for many developing countries. 
Monitoring degradation is more problematic compared to deforestation since changes may not 
be easily observable by imaging techniques. If REDD agreements are not carefully monitored, 
it is possible that countries may claim that forest areas would have been converted to 
agricultural use when in fact they are not in danger of being converted. The lack of 
monitoring systems could also slow down the process of developing GHG accounting systems 
and connecting payment systems to international markets (Peskett et al. 2006a). 
 
The policy and technical barriers discussed in this section in relation to REDD are listed in 
Table 7. 
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Table 7. Strengths and weaknesses of REDD 
Strengths/opportunities Weaknesses/threats 

Adding economic value to carbon can 
provide incentives to protect forests.  

High transaction costs of establishing carbon 
forests could outweigh investments in clean 
and efficient energy technologies. 

Markets can be more efficient than 
government regulations on emissions. 

High demand for agricultural land (through 
forest conversion) could limit the amount of 
land allocated for carbon forestry. 

REDD activities can be a source of 
revenue. 

Income earned from carbon trading may not be 
directly or immediately tangible or as high as 
income from agriculture. Carbon prices are still 
unpredictable and depend on the role of the 
US and the Russian Federation. 

It is easy to establish carbon forests due to 
limited physical infrastructure to gain access 
to markets, low intensive inputs and minimal 
specialized skills that are required. 

Carbon trading markets are insecure creating 
weak relationships between buyers and 
sellers. 

Foregoing the use of agricultural land could 
reduce income, food security, and insurance, 
especially for poor small-scale farmers. 
There are no standards established for carbon 
markets. 
There is no clarity in ownership of revenue 
from carbon trading. 
Market formalization could be economically 
and socially costly. 

 

There are several technical barriers: no 
accurate measurement of carbon gains and 
losses; additionality; leakage; permanence of 
reduction; and poor monitoring.  

 
Discussion 
 
Climate change is one of the most pressing contemporary environmental issues. There have 
been many innovative suggestions on how to tackle climate change by protecting forest areas 
since forests can act as contributors to climate change and the solution. As demonstrated in 
this section there are currently two LULUCF methods to maintain climate regulation, a 
critical forest ecosystem service: sequestration through afforestation and reforestation and 
REDD. Considering the strict rules and regulations that CDM sequestration projects through 
A/R abide by, attention has been focused on REDD even though it has not been mainstreamed 
into the Kyoto Protocol. The Bali Climate Change Conference (COP13) highlighted the role 
of forests in mitigating climate change and the fact that deforestation is an issue that cannot be 
ignored, REDD is likely to be a major issue of discussion in the next round of climate 
negotiations. Although REDD provides an opportunity for forested developing countries to 
participate in carbon markets, there are a number of issues to be resolved before REDD could 
become an effective mechanism to reduce carbon emissions. 
 
The issue of property rights and equity in relation to REDD activities is an ambiguous area 
from low to high income countries. The extent to which local level users should benefit from 
REDD is an unresolved issue and is worsened when property rights are not well defined. This 
situation can prevent marginalized groups from participating in REDD activities if they have 
no rights over forest areas, contributing to existing inequity in governing forests. Weak 
governance and corruption also contribute to inequity issues and do not provide clear answers 
as to who will benefit from REDD. Monitoring forest conditions in such situations will be 
extremely challenging. Therefore, the lack of clarity over property rights may make 
marginalized forest users unwilling and unable to participate in REDD activities.  
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Regardless of the level of economic development among countries in Asia and the Pacific, all 
countries need to address the various technical barriers and risks involved in conducting 
REDD activities. These include leakage, additionality, reduction of permanence and 
monitoring. Policies in Asia and the Pacific have yet to reflect how these barriers are to be 
tackled. 
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6. ECOTOURISM 
 
Ecotourism provides a cultural service that not only satisfies socio-cultural purposes but can 
also help protect landscapes. It is an activity that is growing in popularity across the Asia-
Pacific region. This section will examine the extent to which ecotourism is a viable market 
mechanism to protect forest based ecosystem service in the region. It is important to note that 
this section differs from section 2 on biodiversity protection. Although there are overlaps 
since ecotourism involves protecting biodiversity found in forests within protected areas, 
ecotourism examines forest ecosystems at a landscape level. The landscape may not have high 
levels of biodiversity, but yet there could be a demand to protect the landscape through 
protected areas because of the value associated with the scenic beauty the landscape provides.  
 
Tourism in Asia and the Pacific 
 
The tourism industry accounts for US$3.6 trillion at a global level, providing jobs to 8% of 
people worldwide (Davis 2007). Another estimate states that the travel and tourism industry is 
responsible for over 230 million jobs and over 10% of the GDP worldwide (IES 2006). The 
tourism boom has created a market in the region worth US$153 billion. In 2005, 12 million 
tourists arrived in the Asia-Pacific region. Table 8 provides a breakdown of the number of 
tourists who arrived in 2006 in Asia and the Pacific and the revenue that it generated. 
 
Table 8. Tourism in Asia and the Pacific 

Major 
destinations International tourist arrivals International tourism 

receipts 

Series 1 (1000)  Change 
(%)  Share 

(%) 
(US$ 

million)  Share 
(%) 

 2005 2006* 05/04 06*/05 2006* 2005 2006* 2006* 
Asia and the 
Pacific 155,272 167,228 7.8 7.7 100 134,473 152,615 100
Australia TF  5,020 5,064 5.2 0.9 3.0 16,866 17,840 11.7
Cambodia TF  1,422 1,700 34.7 19.6 1.0 840 963 0.6
China TF  46,809 49,600 12.1 6.0 29.7 29,296 33,949 22.2
Fiji TF  550 545 9.4 -0.9 0.3 434 433 0.3
Guam TF   1,228 1,212 5.8 -1.3 0.7 - - -
Hong Kong 
(China) TF  14,773 15,821 8.2 7.1 9.5 10,294 11,630 7.6
India TF  3,919 4,447 13.3 13.5 2.7 7,524 8,885 5.8
Indonesia TF  5,002 4,871 -6.0 -2.6 2.9 4,521 4,448 2.9
Japan VF 6,728 7,334 9.6 9.0 4.4 6,630 8,469 5.5
Korea. 
Republic of VF  6,023 6,155 3.5 2.2 3.7 5,806 5,323 3.5
Lao PDR TF 672 - 65.1 - - 147 - -
Macao (China) 
TF 9,014 10,683 8.3 18.5 6.4 7,980 9,337 6.1
Malaysia TF  16,431 17,547 4.6 6.8 10.5 8,543 9,630 6.3
New Zealand 
VF 2,366 2,409 1.4 1.8 1.4 4,865 4,536 3.0
Philippines TF  2,623 2,843 14.5 8.4 1.7 2,265 2,543 1.7
Singapore TF 7,080 7,588 8.0 7.2 4.5 5,908 7,061 4.6
Taiwan (pr. of 
China) VF  3,378 3,520 14.5 4.2 2.1 4,977 5,120 3.4
Thailand TF  11,567 13,882 -1.4 20.0 8.3 9,591 12,423 8.1
Vietnam VF  3,468 3,583 18.4 3.3 2.1 1,880 3,200 2.1

Source: UNWTO 2007; TF: International tourist arrivals at frontiers (excluding same-day visitors); 
VF: International visitor arrivals at frontiers (tourists and same-day visitors). 
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With improvement in infrastructure, low-cost airlines, and growing disposable incomes, more 
and more people are visiting Asia and the Pacific where the growth rate for tourist arrivals in 
the region is 8% per year. Within the region, South (11%) and Southeast Asia (9%) have the 
highest growth rates. However, the most country traveled to in the region is China (including 
Hong Kong). In 2005, 46.8 million people visited China. It has been predicted that by 2020, 
China will be the top tourist destination and it will be the fourth largest source of tourists in 
the world (UNESCAP 2001). Regionally, it has been predicted that by 2020 Asia and the 
Pacific is expected to have 397 million tourists (UNWTO 2007). 
 
Ecotourism in Asia and the Pacific 
 
Ecotourism is defined by the International Ecotourism Society (IES) as ‘responsible travel to 
natural areas that conserves the environment and improves the well-being of local people’ 
(Davis 2007). It is a subsector of the tourism industry, which is bound to outpace 
conventional tourism. In 2004, ecotourism grew three times faster than the tourism industry as 
a whole. It is a sector already growing at 20% per year (IES 2006).  
 
The expansion of ecotourism is due to an overall growing awareness and interest about 
natural landscapes. It is also growing because it is tied to poverty alleviation. These two 
different components of ecotourism will now be discussed.  
 
Ecotourism and poverty alleviation 
 
Tourism in general and ecotourism in particular are becoming popular in developing countries 
of Asia and the Pacific because they are significant sources of foreign exchange revenues and 
have the potential to alleviate poverty among those employed in the tourism industry. In 2006, 
it was estimated that the tourism industry provided 140 million jobs in Asia and the Pacific, 
representing an average of 8.9% of total employment. For instance, in countries such as the 
Maldives, tourism contributes 66.6% of the GDP. Similarly, in Vanuatu, tourism contributes 
47% to the economy. Small island nations in the Pacific are especially dependent on tourism 
for their income. Ecotourism has considerable potential to help in the overall development of 
remote rural areas and to alleviate poverty (UNESCAP 2007). These direct and indirect 
benefits can help alleviate poverty and especially empower poor, rural communities through 
capacity building (see Box 29).   
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Box 29. Pro-Poor Community Based Tourism 

 
Mongolia: In order to improve the conditions of poor, rural communities in Mongolia, the 
government has attempted to promote tourism by linking nomadic groups to the public and private 
sector. This has led to the development of 12 communities participating in nomadic community-
based tourism where they not only earn an income from tourism, but are also gaining valuable 
knowledge and skills on how to work with the public and private sector to develop a sustainable 
source of income. Fifty-five percent of the revenues earned go directly to participating families 
and ten percent to their community environmental funds. This has empowered participating 
nomadic groups economically and socially while being able to invest in sustaining the landscapes 
they depend upon. 
 
Source: UNESCAP 2007 
 
Malaysia: The model ecologically sustainable community tourism project funded by the World 
Wildlife Fund in Malaysia has attempted to offer communities an alternative source of livelihood 
through community-based tourism instead of engaging in palm oil production and logging. By 
building capacity at the local level through offering training in hospitality, finance, marketing, 
computer skills and English, local communities have been able to prevent further deforestation 
along the lower Kinabatangan River. Participation in such pro-poor tourism activities has 
encouraged clearance of rubbish, local landscape improvements and a forest rehabilitation 
programme. 
 
Source: WWF 2001 

. 
 
It can be suggested that for the most part, ecotourism that incorporates the needs of poor local 
communities can reduce their vulnerability. Even though many may still remain poor because 
profits can be captured by the private sector, they are better off than not having the 
opportunity to engage in ecotourism activities (Ashley et al. 2001). It provides people with 
regular employment and the potential to move out of poverty.  
 
The extent to which ecotourism can help alleviate poverty is, however, essentially dependent 
on the scale of ecotourism ventures, the form of tourism and the nature of the economy. For 
instance, in some countries not much revenue may stay in host countries and trickle down to 
communities, especially when tourist infrastructure such as hotels is foreign-owned. 
Additionally, in order to build tourist infrastructure, the poor may be displaced from their land 
without secure land tenure (Roe et al. 2004). Only if pro-poor tourism as a market mechanism 
incorporates issues of business ownership and land tenure, for instance, will it be an attractive 
option for the poor as a possible supplementary or even main source of income.  
 
Ecotourism and environmental sustainability 
 
The second key component of ecotourism is sustaining the landscape. Based on the demand 
by tourists to explore pristine landscapes and protect the environment, some countries in the 
Asia-Pacific region have made the effort to ensure that landscapes are not destroyed. 
Maintaining such landscapes would not only provide a sustainable source of income but 
would pay to maintain landscapes as a market mechanism to protect ecosystem services. 
Therefore, ecotourism has a built-in mechanism to promote environmental responsibility 
among those who promote this activity. This is taking place in some parts of Thailand, which 
is one of the largest tourist destinations in the Asia-Pacific region (see Box 30).  
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Box 30. Investing in Ecotourism in Thailand 

 
Thailand is a major tourist destination in Asia and the Pacific. The government of Thailand has 
made considerable efforts to promote ecotourism in places such as the island of Phuket. This 
includes maintaining pristine, undervisited, and relatively undeveloped places. Many tour 
operators offer various ecotourism activities, which include educating tourists about endangered 
species and the importance of ecology and natural history. Many tour operators try to minimize the 
frequency and number of people they take on ecotours to create minimal impact on the 
environment and maintain as much pristine landscape as possible. Ecotourism in Phuket has also 
significantly contributed to the local economy as people in the tourism industry make higher 
wages compared to those who do not live in Phuket, uplifting them from poverty. Some of these 
tour operators have won prizes such as the British Airways Tourism for Tomorrow Award, Best 
Tour Programme Award from the Tourism Authority of Thailand, and Gold Environment Award 
from the Pacific Asia Travel Association. These awards suggest that winners are conscientious of 
the environmental and social aspects of ecotourism.  
 
Source: Kontogeorgopoulos, 2004. 

 
 
Evaluating ecotourism based on policies 
 
Ecotourism offers the potential to protect landscapes through market demands for pristine 
landscapes by tourists. It also has the potential to enhance economic development and 
alleviate poverty. However, to what extent can countries in Asia and the Pacific engage in 
ecotourism? Are people willing and able to fully benefit from the potentials of ecotourism? 
 
In order to answer these questions, it is first of all important to reflect on how ‘eco-tourism’ is 
defined. The definition provided by the International Ecotourism Society implies 
sustainability of landscapes but the way in which to define and measure sustainability is itself 
diverse and complex. Furthermore, questions exist as to the scale in which an activity can be 
considered ‘ecotourism’ (Lindberg et al. 1997). Can large-scale commercial groups that 
collect entrance fee to parks that are reinvested to protect landscapes be considered 
ecotourism or are only small groups of visitors that have low impact on pristine wilderness 
associated with ecotourism? There is no globally agreed upon criteria on how to define and 
measure whether a tourist activity is indeed ‘ecotourism’. The lack of global consensus on 
how ecotourism should be achieved provides no criteria to assess the impact that tourist 
activities have on the environment and poverty alleviation. However, some countries are 
trying to better define ecotourism. Countries such as Australia have developed their own 
criteria (see Box 31) that embeds economic, social, and environmental responsibilities in the 
concept of ecotourism. 
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Box 31. Eco-certificates in Australia 

 
Ecotourism Australia is an NGO that was established in 1991. It is an influential body that is able 
to provide certificates to tour operators that promote ecotourism. Through its Eco Certification 
Program, it has helped develop standards for sustainable practices, streamline policies that 
improve environmental standards of tour operators in protected areas, and improve the economic 
conditions of the communities that are involved in ecotourism. It is able to accredit tour companies 
with a certificate that demonstrates that companies have fulfilled the basic criteria of implementing 
sustainable environmental, economic, and social practices. The table below is a list of criteria that 
is used to reward tour companies for their ecotourism performance. 

Triple bottom 
line 

The nature tourism or ecotourism product 
principles: 

Nature 
Tourism 

Ecotourism/Advanced 
Ecotourism 

1.       Business Management and Operational 
Planning   

2.       Business Ethics   

3.       Responsible Marketing   

Economic 
Sustainability 

4.       Customer Satisfaction   

5.       Natural Area Focus   

6.       Environmental Sustainability    

7.       Interpretation and Education N/A  

Environmental 
Sustainability 

8.       Contribution to Conservation N/A  

9.       Working with Local Communities N/A  Social 
Sustainability 

10.    Cultural Respect and Sensitivity N/A   

In order to become accredited, performance based on the triple bottom line by tour companies is 
judged every three years by referees, customers, and audits of operators. This ecocertificate model 
is now being exported to other countries. 
 
Source: Ecotourism Australia 2008 

 
 
In order to promote ecotourism, some countries in particular may find it difficult to set their 
own ecotourism criteria due to the lack of financial resources to monitor, evaluate, and 
minimize visitor impacts. This has reduced the ability of park managers to be economically, 
socially, and environmentally responsible when carrying out ecotourism activities. This is 
occurring in countries, for example Sri Lanka, where resource constraints have affected the 
development of the full potential of ecotourism (see Box 32). Efforts to boost ecotourism with 
the primary objective of income generation also tend to undermine the resource base and in 
the long run degrade the potential (see Box 33). 
 
 

Box 32. Challenges of Ecotourism in Sri Lanka 
 
Sri Lanka has a long history of protecting biodiversity. It established its first wildlife sanctuary in 
the third century BC. One of the most popular tourist attractions is seeing elephants in their natural 
habitat. The Yala National Park (YNP), established in 1938, is an ecotourism hotspot since it 
contains a large number of elephants. People who live around the park act as guides in many cases 
since they have local knowledge about the area. Although the Park contributes to the local 
economy since it hires many people to run the various tourist infrastructures, it is slowly reaching 
its carrying capacity. The YNP is overcrowded, especially since there is no limit as to how many 
people can enter the park. This has a number of negative effects on wildlife. Waste and noise 
pollution are also issues that the park is facing. Shortage of funds has impaired effective 
management.   
 
Source: Buultjens et al. 2005. 
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Box 33. Ecotourism in Zhangjiajie National Forest Park of China 

 
The Zhangjiajie National Forest Park is the first national forest park in China. Established in 1982, 
the park not only attracts numerous domestic and international tourists, contributing to the national 
and local economy, but it is also a site for environmental education and scientific training. 
However, due to an increase in popularity, tourist infrastructure and roads have been developed at 
a rapid pace to bring more visitors to the park. To increase tourism, the government provides 
incentives to investors, such as low prices for leasing land, tax exemption, and rapid approval of 
applications The rapid development of tourist infrastructure in the park has led to deterioration of 
the environment affecting groundwater and air quality, as well as wildlife. After a warning from 
UNESCO, the park officials began to restrict further expansion of tourist infrastructure. There is, 
however, no legislation to protect forest parks, despite the fact that forest parks are China’s most 
heavily impacted protected areas.  
 
Source: Zhong et al. 2007. 

 
 
Unlike low and middle income countries, industrialized countries such as Japan are willing 
and able to enforce stricter policies that both conserve landscapes while promoting tourism. 
As discussed in section 2, Japan has enforceable and tough laws that protect forests in 
protected areas (see Box 34). 
 
 

Box 34. Ecotourism in Japan 
 
Since the 1960s, concern for the environment and awareness of environmental protection have 
increased in Japan. With the decline in agriculture and rapid industrialization, Japan has been able 
to allocate protected areas to conserve landscapes. Although ecotourism is not a large industry in 
Japan compared to other countries in Asia and the Pacific, it is of growing interest. Laws such as 
the Natural Parks Law have been strictly enforced, which has helped to protect scenic areas and 
their ecosystems. Rules are in place that limit park accommodation. Authorization is also required 
from the Environmental Agency for any type of activity that may alter the landscape. A licensing 
scheme has also been developed for anyone who wants to develop tourist infrastructure in 
protected areas, which helps to control and minimize the impact on the landscape. Although Japan 
has a large population, landscapes are still protected from population pressures since most people 
live in urban areas and are no longer reliant on agriculture. Furthermore, because Japan is an 
industrialized country, it has the resources and the will to protect landscapes through enforcing 
legislation. 
 
Source: Miyakawa 200?. 

 
 
Market mechanisms and ecotourism  
 
Due to failure of public policies with regard to protecting ecosystems at the landscape level, 
many protected areas previously owned by the state are now being transferred to private 
entities and NGOs on a large and small scale. It is assumed that compared to state managers, 
non-state managers will be more efficient in protecting ecosystems and monitoring at the 
landscape level because they have an incentive to protect the landscape as their livelihoods 
depend on it. Additionally, when state authorities come under budgetary pressures, they allow 
non-state actors, such as business and NGOs (see Box 35) to manage landscapes in protected 
areas.  
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Box 35. Komodo National Park, Indonesia 

 
Komodo National Park (KNP) is located in the centre of the Indonesian archipelago. It was 
originally established in 1980 to protect the Komodo dragon and its habitat, but it has been 
expanded to protect the landscape and seascape around the park. This park is not closed off to the 
local population hence there is increasing pressure on forest cover and water resources, especially 
since human population has increased 800% over the past 60 years. Four thousand people now live 
on the island. In order to preserve the landscape of this park, the authorities have implemented a 
policy so that visitors contribute to a conservation fund to support conservation, community 
development, ecotourism, marketing and promotion efforts. The conservation fund will be 
managed by a range of different actors in a collaborative management approach. This includes 
collaboration between The Nature Conservancy (an international nongovernmental organization) 
and JPU (a local tourism company) that will collaborate in a Joint Venture (JV) to run the tourism 
concession and implement a self-financing plan for the park through a system of user fees; a 
collaborative management agreement between the JV, PHKA (the park authority) and local 
government to define the responsibilities for management in and around KNP; and local 
community and private sector stakeholders.  
 
Source: PT. Putri Naga Komodo 2007. 

 
 
Although collaboration between non-state actors can be an effective way to protect 
landscapes, market mechanisms used to protect services in landscapes are still questionable. 
Entrance fees are the most direct way to pay providers for access to a scenic landscape. 
However, entrance fees have rarely been effective ways to protect forests within a landscape. 
Entrance fees are mostly used to encourage visitation and minimize illegal entry. This 
approach is being used in Nepal but it has been found that the revenue earned does not easily 
become reinvested into the local economy (see Box 36).  
 
 

Box 36. Annapurna Conservation Area of Nepal 
 

The King Mahendra Trust for Nature Conservancy (KMTNC) has been involved in governing the 
Annapurna Conservation Areas (ACA), the largest protected area in Nepal. Due to relatively easy 
access and well-developed infrastructure for tourism, it is a popular destination. In 2003, a total of 
40,668 foreign tourists visited ACA to see the world's largest rhododendron forest. The KMTNC 
has been able to collaborate with many communities in ACAs to manage the area, and establish its 
own entrance fee to parks. The revenue earned is reinvested in development projects in the 
protected area for the communities that live there. The ecotourism approach the KMTNC practices 
has minimized the negative environmental impacts typically associated with other forms of 
tourism, such as overvisitation, trail erosion, wildlife disturbance and conflicts, litter, pollution and 
other forms of natural resource damage. Although attempts have been made to reinvest the 
revenue into improving environmental conditions, it has yet to maximize economic benefits for 
local people since hotel owners monopolize most of the economic benefits that come with 
ecotourism. Therefore, in this case, even though markets help generate funds to protect landscapes, 
the distribution of economic benefits remains limited. 
 
Source: Baral et al. 2008. 

 
However, in places such as Fiji, payments can be arranged between local land stewards who 
are able to bypass tour operators to establish their own internal market for landscape beauty 
(see Box 37). This has helped local people to directly capture willingness to pay for the 
protection of landscapes.  
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Box 37. Local Capture of Markets in Fiji 

 
Koyoyanitu is the largest unlogged tropical montane forest on Viti Levu, the largest island in Fiji. 
This forest has been under threat by loggers since many economically valuable tree species are 
found in the forest. Although logging would have been a lucrative activity, especially since most 
people in the area live below the poverty line, the people of Viti Levu instead decided to directly 
protect the forest by turning it into an ecotourism spot. With the help of a local plantation 
company, international NGOs and donors, communities in the area built lodges, and developed 
nature trails and picnic areas. Each village also formed an Ecotourism Cooperative Society Ltd. 
that included everyone who had contributed to ecotourism ventures. Members of this cooperative 
are regarded as shareholders. The cooperative established a Koroyanitu Development Trust to 
manage the newly created national park that promotes ecotourism. The Trust would also hold 
shares in a new private entity – Fijian Vanau Tours Inc. This new company secures funding for 
ecotourism facilities, and provides training, management, and technical assistance to the village 
cooperatives. Some of the revenue earned from ecotourism has been used to build new schools and 
train managers on enhancing environmental protection.  
 
Source: Baba 1997 (cited in Landell-Mills and Porras 2002). 
 

 
The success of payment schemes depends on a variety of factors. Based on the examples from 
Nepal and Fiji, the extent to which revenues from ecotourism through entrance fees are 
reinvested into conservation and socio-economic development of a community depends upon 
the level of inequitable market control by tour operators in combination with a lack of 
incentives from local land stewards (Landell-Mills and Porras 2002). Landowners and 
managers are often not paid for their contributions, creating a disincentive for them to join 
ecotourism ventures and protect the landscape. In situations where tour operators and land 
stewards do work together, their rent-sharing is still skewed towards agencies. The ability of 
land stewards to benefit from ecotourism and protect the landscape also depends on if they 
have tenure security. If they are land insecure or if land rights are unclear, they may not be 
able to have a strong bargaining position with tour agencies. Local people’s lack of skills to 
bargain with tour operators, such as the ability to negotiate or to perform tasks to cater to 
tourists, may not be adequate enough for them to benefit from ecotourism. Furthermore, 
species within the landscape need to have a significant market value in order for market 
mechanisms through ecotourism to work. Success of ecotourism is also heavily dependent on 
the area’s popularity, uniqueness, and accessibility (Damania and Hatch 2005). Table 9 sums 
up the various strengths, weaknesses, opportunities, and threats related to ecotourism 
activities as a market approach for landscape conservation. 
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Table 9. Strengths and weaknesses of ecotourism 

Strengths 
• Potential to help alleviate poverty 

through employment opportunities 
• Social development through 

capacity building 
• Ability to protect landscapes 
• Foreign exchange earner 
• Infrastructure development 
• Increases environmental, 
 economic, and social responsibility 

Weaknesses 
• Foreign-owned businesses provide little 

scope for revenues to trickle down 
• Infrastructure development could displace 

poor rural communities 
• Lack of clear definition/criteria to measure 

impact of ecotourism activities 
• Political instability can deter ecotourism 

activities 
• Greater emphasis on economic growth can 

overlook environmental responsibility 
• Unclear property rights could deter some local 

communities from engaging in ecotourism 
activities 

• Lack of funding required to protect ecosystem 
services (i.e. biodiversity, watersheds, carbon 
sequestration) at a landscape level can deter 
ecotourism ventures 

• Ecotourism ventures are usually small scale, 
which may not be able to address protection 
at a landscape level 

Opportunities 
• Increasing demand for ecotourism in 

the region 
• Many landscapes exist with high 

market value 
• Private companies and NGOs can 

lead ecotourism ventures 
• Local initiatives to capture 

ecotourism markets 

Threats 
• Revenues may be captured by private 

companies and NGOs that will not be shared 
with local communities 

• Local communities may not have the skills to 
capture local ecotourism markets 

• Many landscapes may be inaccessible 
• Weak governance and corruption could fail to 

protect landscapes 
• Land use change resulting in conversion of 

forests to agricultural land or logging limit the 
landscape available for ecotourism  

 
Table 8 suggests that although there are many positive aspects of ecotourism, there are many 
more opportunities that could be further explored as the ecotourism market matures. 
However, in the process of becoming a well-developed market, there are numerous issues that 
need to be address as listed under weaknesses and threats in order to fully promote poverty 
alleviation and environmental sustainability that ecotourism intends to carry out. 
 
Discussion 
 
Ecotourism has not been mainstreamed to any great extent in Asia and the Pacific, although 
people have placed value on landscapes for generations. Encouraging those in the tourism 
industry to formally protect landscapes by creating mechanisms that foster economic, social, 
and environmental accountability is still a new concept in most countries in the region. 
However, with the rise in demand for ecotourism as a means to alleviate poverty and protect 
the environment, public, private, and NGO sectors will increasingly play a role in promoting 
ecotourism. 
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7. FUTURE SCENARIOS IN PROTECTING FOREST-BASED ECOSYSTEM 
SERVICES  
 
Scenario planning is a useful tool in order to assess alternative future paths and determine 
how today’s actions can impact future outcomes. It provides a systematic way to identify 
trade-offs and strengthen decision making (Ranganathan et al. 2008). In order to begin to 
develop scenarios that suggest the extent to which countries in Asia and the Pacific will be 
able to protect forest-based ecosystem services, it is important to reemphasize the critical 
drivers of deforestation in the region that have been reviewed in this paper. These include: 
 

• Land use change: conversion of forest land for agriculture; grazing; and/or logging 
• Market demand for agricultural products for subsistence and commercial purposes 
• Population pressures 
• Urbanization and infrastructure expansion 
• Weak policies and poor implementation of policies leading to inadequate governance 

 
These socioeconomic drivers are represented both qualitatively and quantitatively in Annex 1. 
Data was gathered at a sub-regional level in association with these drivers and an assessment 
was made as to where countries in Asia and the Pacific stand with regard to protecting 
ecosystem services. It is important to note that scenarios that will be presented in this paper 
are not based on any quantitative calculations. Instead, the scenarios are built upon normative 
judgement through an integrated approach by using qualitative information based on the 
literature review and supporting quantitative data. These scenarios offer a general, overall 
picture of situations that are likely to emerge in Asia and the Pacific by 2020. 
 
Through this analysis, three scenarios have been developed that broadly forecast the level of 
willingness and ability to protect forest services by 2020 based on the socioeconomic 
condition of a country. It is important to keep in mind that these scenarios provide a very 
general picture and there is great room for error, especially since unexpected events could 
occur that may move a country from one scenario to another. Considering that the Asia-
Pacific region is extremely diverse it is possible to suggest various types of scenarios based 
on the different direct and indirect drivers of change. For instance, scenarios could start off 
with assumptions about demographic change, socio-political status, or environment 
conservation. It is, however, beyond the scope of this paper to suggest numerous alternative 
scenarios based on these various drivers. Therefore, this paper focuses primarily on economic 
drivers and assumes that future pathways will most likely follow the environmental Kuznets 
curve theory where initially low income countries face loss of natural resources but as income 
levels increase and countries reach a high income level, people are better able to protect 
services (Bhattarai and Hammig 2001). In this paper, high income countries are roughly 
considered to have GDP per capita of between US$32,000 and US$20,000; middle income 
countries between of US$20,000 and US$4,500; and low income of between US$4,500 and 
US$1,000. This is the most obvious trend that emerges from the literature reviewed. Based on 
this assumption, regulations, politics, demographic change, and science and technology will 
be reflected upon to suggest the extent to which people in Asia and the Pacific will be willing 
and able to protect ecosystem services by 2020. 
  
Scenarios 
 
Scenario 1: growth first 
 
Very little opportunities will exist for countries in Scenario 1 to create appropriate institutions 
and market structures to protect forest services. Scenario 1 is likely to occur among countries 
that are low income with largely agrarian-based economies. In such a situation, poverty 
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alleviation for a large population will be the ultimate goal of economic policies, which will be 
achieved (initially) through deforestation to expand agriculture. Since most people will 
continue to live in rural areas, and a large segment of the population will continue to depend 
on agriculture for income and employment, agricultural expansion will continue. As a 
development strategy, many economies in Scenario 1 will also focus on growth of national 
GDP and will encourage activities such as agribusiness, logging and mining leading to 
deforestation. Conflict and competition will revolve around the issue of whether to convert 
forest land to agriculture to meet subsistence needs or convert to logging and mining areas to 
fuel the national economy. These competitions will spill over especially to areas of high 
population and high forest coverage, creating conflict of interests on how to manage forest 
services. The high demand for fuelwood and biomass for energy will also add to competition 
over divergent needs and use of forest resources and services.  
 
High dependency on forests and agricultural land will prevent the development of PES 
mechanisms unless high income countries want to invest in mechanisms, such as REDD, in 
low income countries. It will, however, be difficult for low income countries to set aside land 
for protection when a large population depends on forests and agriculture as the major source 
of income. PES will not be developed because of weak institutions and governing structures. 
Although efforts will be made to decentralize forest governance that gives communities 
power to manage forest services that could lead to equitable distribution of benefits from PES, 
these efforts will be undermined through high levels of corruption (i.e. in the form of illegal 
logging) and political instability. Due to poverty and poor enforcement of forest laws, forest 
resources and services will be controlled by the privileged, such as the military and elites (see 
Box 38). Disparities in terms of access and political power over forest areas will make it 
difficult to create equitable institutions that encourage formal governance and/or well-defined 
property rights required for protection of forest services. Furthermore, poor forest governance 
at the local level will not enable countries in Scenario 1 to follow national policies or global 
conventions that encourage protection of forest services or allow them. Inequalities, due to 
poor governance, will continue to exist, exacerbating ecosystem services and possibly leading 
to conflicts over access to them. 
 
 

Box 38. Scenario 1 in the Philippines, Indonesia, and PNG 
 

In countries such as the Philippines and Papua New Guinea, large tracts of forests will continue to 
be used for non-forestry purposes, including agriculture, mining, logging, etc. Because of this 
development path, forests will continue to be lost in these countries. Although there are many 
sacred groves in Indonesia, the population pressure and demand for palm oil to boost national 
GDP will lead to the loss of sacred groves. Additionally, weak institutions and governance 
structures will deter forest protection and the growth of PES in these countries. In countries such 
as the Philippines and Indonesia, for instance, illegal logging will continue to grow due to both the 
failure of enforcement mechanisms and demand from industrializing countries. Considering that 
the military and the elite have been in control of forest areas in such countries, it is unlikely that 
poor individuals will be able to benefit from PES, even if institutions were strengthened.  

 
 
Although countries in this scenario will mostly find it difficult to protect forest services, there 
will be some effort made by countries that face tough environmental challenges, such as 
desertification. Some low income countries that deal with desertification will financially 
invest in promoting reforestation, especially if it affects a large population. This will also 
occur when arable or grazing land is limited, especially in dryland areas.  
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Scenario 2: mosaics of service protection 
 
Scenario 2 offers a wide range of contrasting situations creating a mosaic where some middle 
income countries will be better equipped to protect forest ecosystem services compared to 
others. Variations will also exist within a single country (see Box 39). 
 
 

Box 39. Scenario 2 in China 
 
China will be one of the fastest growing economies in the world. However, its socio-economic 
conditions will demonstrate a mixed picture as to the extent to which forest services can be 
protected. On the one hand, although China will remain on the path to industrialization, it will still 
have a large population that is rural and agrarian-based that will lead to greater amounts of forest 
land being converted. It will continue to prioritize economic growth over environmental concerns. 
For instance, China will continue to rapidly develop tourist infrastructure without environmental 
mainstreaming, even though forest parks will be one of the most heavily impacted protected areas. 
On the other hand, however, China will continue to fund afforestation projects to increase forested 
areas to combat desertification and protect watersheds. It will also further develop formal market 
mechanisms to pay for environmental services. The government will continue to provide financial 
assistance to forest managers for conserving forests for watershed protection. Fees will also be 
collected from watershed service users that will benefit forest owners. The government will 
continue to pay farmers to convert their farms to forests in order to prevent desertification and 
preserve ecosystem services. China is a country that will continue to represent what is taking place 
in many other countries in this scenario – protection of forests in some sectors while rapid 
development and forest conversion in others. 

 
 
On the one hand, countries that are middle income will rapidly shift from agrarian to 
industrializing economies, which suggests that there will be more wealth to allow people to 
invest in conservation activities and science (both modern and traditional) and technology to 
protect ecosystem services and tackle uncertainties associated with them. Forests will be left 
alone as fewer people will require forests and agricultural land to meet subsistence needs.  
 
Population growth will fall and urbanization will rise (it is estimated that on average 60% of 
people in middle income countries will be living in urban areas by 2015), and therefore, there 
will be less direct impact on forest areas. As countries in Scenario 2 become economically 
wealthier, they will source forest products, such as logs from low income countries as 
environmental protection becomes stricter with growing awareness about ecosystem 
protection. 
 
On the other hand, many countries in this scenario will become heavily involved in 
agribusiness resulting in conversion of forests to agriculture and other uses. Many policies at 
the international, regional, or national level that promote forest conservation will not be 
adhered to because many countries in this scenario will place an emphasis on economic 
growth to boost GDP and alleviate poverty. Additionally, even though the population growth 
rate is falling, there will still be a large population who directly depend upon forest services 
and agriculture for both subsistence and commercial purposes. Dependency on fuelwood and 
biomass for energy will remain significant for a large population, which places pressure on 
forest resources.  
 
Scenario 3: nurturing protection 
 
High income countries are moving towards post-industrialization and knowledge-based 
economies where there is political stability and strong economic growth. A strong and stable 
economy that is no longer heavily dependent on agriculture to meet subsistence needs or 
alleviate poverty will be capable of protecting forest services. High income countries will be 
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wealthy enough to import forest and agricultural products from middle and low income 
countries in the region, thereby, allowing high income countries to protect their own forests. 
 
Furthermore, the relationship between loss of forest areas due to population pressures will be 
almost a non-existing factor since the annual growth rate of the population in industrialized 
countries will fall significantly, nearing a negative growth rate. Even though population may 
still be high, the population will be wealthy enough to not directly rely on forest resources or 
agriculture (see Box 40).  
 

Box 40. Scenario 3 in Japan 
 

Japan has one of the largest areas of forests (68.2%) and one of the highest populations (127.9 
million) in Asia and the Pacific. However, because Japan is highly industrialized and not 
dependent on forests and agriculture as the main source of livelihood and most people live in 
urban areas, it will be able to protect its forest. Its annual population growth rate is expected to be -
0.1% by 2015, which suggests that direct pressure on forest lands will not be a significant factor. 
Furthermore, Japan has protected numerous sacred groves to safeguard biodiversity. It has 
enforced strict forest protection rules outside of protected forest areas to maintain forest services 
and minimize degradation. The implementation of these policies suggests that Japan will be able to 
protect forest biodiversity in the future. It also started an emission trading market in 2006 and has 
mitigated climate change through use of efficient technology and plantation forests, which Japan 
will continue to do.  

 
 
The majority of people will also live in urban areas, which does not directly affect forests, 
although demands for forest products exist at a smaller scale. The combination of low 
population pressure, limited direct reliance on forest resources, and economic wealth will 
create less pressure on forest resources, which will lead to greater willingness and ability to 
conserve forests. This situation will encourage the development of high institutional standards 
where tenure is well-defined and formal policies are adhered to in order to protect forest 
areas. Because there will be political stability due to economic growth, and low levels of 
social inequality, forest corruption will be minimal, where formal institutions will be effective 
enough to adequately govern forest areas.  
 
The characteristics of the three scenarios presented in this section are presented in Table 10. 
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Table 10. Characteristics of scenarios 1, 2, and 3 

Scenarios Economic Environmen
t Socio-political Demographic International 

mechanisms 
Science & 

technology 

1 

• Largely 
agrarian 

• Poverty 
alleviation is a 
key objective 

• PES unlikely 

• Agribusine
ss, 
logging, 
and mining 
are key 
land use 
change 
activities 

• High 
demand 
for 
fuelwood 

• Conflict with 
competitive land 
use activities 

• Unclear property 
rights 

• Weak 
governance 

• High forest 
corruption 
undermine 
decentralized 
management 

• Mostly rural 
and 
dependent 
on 
agriculture 

• Formal 
governance 
mechanism 

• Use of 
modern and 
traditional 
science is 
prevalent 

• Use of 
modern and 
traditional 
science is 
prevalent 

• Greater 
expenditur
e on 
conservati
on 
activities 

 
 

OR 

• Falling 
growth rate 
and increase 
in urbaniza-
tion 

OR 

2 

• Shift from 
agrarian to 
industrialized 

• Increase in 
agribusine
ss 

• High 
dependen
cy on 
fuelwood 

• High social 
inequalities 

• Forest 
corruption exists 

• Property rights 
not well defined 

• Political 
instability 

• Large 
population 
still 
dependent 
on forest and 
agriculture 

• Will not 
follow formal 
policies 

• Greater 
investment 
in modern 
science and 
technology 

3) 

• Post-industrial, 
knowledge 
based 

• Stable 
economy 

• PES: 
(a) automatic – no 

need for 
market 
mechanism or 
(b) PES 
established 
due to policy 
trend 

• No depen-
dency on 
fuel-wood 

• No strong 
reliance on 
forests 
and 
agricul-
ture 

• Fall in 
conser-
vation 
funding 
 

• Tenure is 
defined 

• Formal 
institutions 

• Political stability 
• Few social 

inequalities 

• High 
population 
but high 
levels of 
urbaniza-tion 

• Negative 
growth rate 

• Formal 
policies and 
conventions 
are followed 

• Cooper-ation 
on scientific 
research 

• Finances 
and 
capacity 
exist to 
invest 

 
Conclusion 
 
The scenarios presented in this section can be viewed as a continuum where countries lay 
somewhere in between Scenarios 1, 2 and 3. It is important to remember, however, that 
situations in the various countries in Asia and the Pacific are extremely dynamic and the 
status of a country may rapidly change, moving its position from one scenario to the next. In 
addition to dynamic changes occurring in the region, the scenarios presented are not precise 
and there is room for error in view of the several assumptions involved. The sections on 
biodiversity, watersheds, and combating desertification also suggest that there are many 
scientific uncertainties as to how forest services actually function, especially due to the lack of 
information on services. This lack of knowledge also makes the assumptions behind the 
Kuznets curve model, which these scenarios are based upon, weak. If we do not understand 
how services function, it is risky to assume that economic growth will automatically protect 
services in the future. Furthermore, the assumption that ecosystem services will eventually 
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‘automatically’ be protected could lead to the risk of decreasing investment in understanding 
and monitoring both direct and indirect drivers of change in order to minimize their impact. 
These assumptions and risks suggest that economic growth may not be the ultimate way to 
sustainably use ecosystem services, which would undermine the scenarios presented. 
Therefore, the Kuznets curve the scenarios are based upon could provide a false sense of 
security for the future. These risks and uncertainties need to be accounted for when using 
these scenarios to visualize a possible general trend that is likely to emerge by 2020 in Asia 
and the Pacific and used in policy formulation. 
 
 



APFSOS II: Protecting forest-based environmental services in the Asia-Pacific region 

 62

 
8. CONCLUSION 
 
As this paper has demonstrated, forest-based services are critical to people in Asia and the 
Pacific. However, in many cases, deforestation is continuing, especially in low income 
countries and in some middle income countries. The drivers of deforestation are multiple and 
are primarily at work in low income countries in the region. They include the expansion of 
agriculture to meet subsistence needs of the poor, urban/global market demands for certain 
products, and a growing population. In some parts of Asia and the Pacific, activities such as 
logging, mining, and grazing also contribute to deforestation. As more and more areas 
become urbanized, the expansion of infrastructure minimizes forest areas. And last but not 
least, poor or weak governance has led to forest loss and illegal logging where regional or 
national policies to protect forests have not been implemented due to the lack of funds, 
capacity to regulate, and political will and cooperation.  
 
The extent to which people are willing and able to protect forest services and minimize the 
impact of these drivers is highly dependent on two factors: uncertainties and socioeconomic 
conditions. In order to minimize the impact of drivers that lead to deforestation, people have 
attempted to implement formal and informal policies and market-based mechanisms to protect 
services. However, due to the uncertainties and lack of understanding of the science behind 
services, it has been challenging for most countries in the region to curb the impact of the 
various drivers operating almost simultaneously. Due to the lack of shared terminology and 
definitions, how services are valued, and poor quality of data to assess loss of services, forest 
protection has been difficult. 
 
In addition to scientific uncertainties, a country’s socioeconomic status also influences the 
extent to which the impact of drivers can be minimized. Based on the analysis in this paper, it 
can be suggested that those in low income countries are not yet ready to prioritize protection 
of forest-based services over economic development, especially when the majority of people 
in low income countries are poor and rely on agriculture as the main source of income. 
However, environmental protection still takes place but at a smaller scale in these countries. 
Forest protection is primarily driven by policies and regulations in low income countries that 
are formulated at the national level, although decentralization is becoming a popular way of 
formulating and implementing policies to protect services. Indigenous or traditional ways of 
protecting services through culture and local technologies also co-exist with formal policies in 
various parts of the region, especially with regard to protecting or replanting forests. 
 
Markets provide good opportunities to protect forest services through PES. It is assumed that 
they not only function more efficiently in terms of protecting services compared to 
regulations, but they can also create financial incentives to protect forests that can help the 
poor especially. This can be seen in places where farmers are being paid by the government to 
prevent loss of forests to protect watersheds and combat desertification. REDD activities have 
the potential to pay environmental stewards to protect forests and ecotourism is a growing 
industry that has the potential to alleviate both poverty and protect the environment by 
protecting landscapes for the tourist market. However the use of markets to protect services is 
still in its infancy in most parts of Asia and the Pacific. For instance, low income countries are 
unable to tap into this potential for various reasons. The overlapping reasons that cut across 
all services include lack of formal market and legal structures, undefined property rights, 
inequitable distribution of benefits, and high transaction costs. Furthermore, the financial 
benefits from PES are currently not directly and immediately tangible or high enough for 
people to engage in this mechanism. This is especially true for farmers in low income 
countries that can gain more benefits from converting forests to farmland than protecting 
forests since agriculture remains a key source of income and security.  
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Conditions are, however, changing in middle income countries where more and more 
attention is paid to protecting forest services as dependency on agriculture becomes smaller. 
However, the extent to which forest services are protected varies greatly since middle income 
countries are in various stages of economic development. As they become high income 
countries, the potential to protect forest services will increase as more resources and capacity 
will be available to invest in environmental issues with growing awareness about 
environmental protection. Interestingly, the high income countries may not need to invest in 
PES since forests in such countries are already well protected. Therefore, it is most like that 
middle income countries have a higher chance of benefiting more from PES as their 
socioeconomic conditions are high enough to take advantage of market mechanisms to protect 
forest services. 
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10. ANNEX 
 
Data on drivers  

Drivers of deforestation South Asia 
  Sri Lanka India Pakistan Bangladesh Nepal Maldives Bhutan 

Economic Development               
GDP Per Capita (PPP 

$US) 4,595 3,452 2,370 2,053 1,550 5,261  

Percentage of People on 
less than $1/day 1990-

2005 
5.60% 34.30% 17% 41.30% 24.10%     

Land Use Change               
Total population 2005 

(millions) 19.1 1134.4 158.1 153.3 27.1 0.3 0.6 

Total population 2015 
(millions) 20 1302.5 190.7 180.1 32.8 0.4 0.7 

Annual Growth Rate 
(1975-2005, 2005-2015) 1.1, 4 2, 1.4 2.8, 1.9 2.2, 1.6 2.3, 1.9 2.6, 1.8 1.9, 1.5 

Percentage of Total Land 
Area Covered in Forests 

2005 
13.80% 22.80% 2.50% 6.70% 25.40% 3% 68% 

Average Annual Change 
1990-2005 -1.20% 0.40% -1.60% -0.10% -1.60%   0.40% 

Employment in Agriculture 
2002-2004 34.70% 

67% 
(1996-
2005, 
HDR) 

42.10% 51.70% 

79% 
(1996-
2005, 
HDR) 

14% 
(1996-
2005, 
HDR) 

  

Change in Area of Pasture 
Land (thousand ha) 1990-

2000 
1 -562 0 0 -45   115 

Percent of Population 
Dependent on 
Fuelwood/Biomass 2000 

 
 
 

89% 

 
 
 

81% 

 
 
 

76% 

 
 
 

>95% 

 
 
 

>95%  

 
 
 

<5% 
Level of Agribusiness (i.e. 

palm oil, coffee, cocoa, 
soybean) 

  
Increasing 
demand 

for coffee 
          

Settlement Patterns               

Proportion of People in 
Rural Areas (thousand ha) 

2003-2005 
84.40% 71.50% 65.50% 75.30% 84.70%   

Proportion of People in 
Urban Areas 2005, 2015 

15.1%, 
15.7% 

28.7%, 
32% 

34.9%, 
39.6% 25.1%, 29.9% 15.8%, 

20.9% 
29.6%, 
34.8% 

11.1%, 
14.8% 

Rural Population Access 
to All Season Roads 

(1993-2004) 
 61% 61% 37% 17%   

Policies and Institutions        

Strengths of policies in 
non-forest sectors Agriculture Agriculture Agriculture Agriculture Tourism Agriculture  
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Level of Political Stability 
(Thousands of Internally 
Displaced People 2006) 

600 600 45 (2004, 
WRI) 500 100-200   

Level of Illegal Logging 
(Corruption Perception 
Index, WRI 2003) 

3.4 2.8 2.5 1.3    
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Drivers of 
Deforestation Southeast Asia 

  Singapore Brunei Malaysia Thailand Philippines Indonesia Vietnam Cambodia Laos Myanmar 

Economic 
Development                     

GDP Per Capita 
(PPP $US)  29,633 26,061 10,882 8,677 5,137 3,843 3,071 2,727 2,039 1,027 

Percentage of 
People on less than 
$1/day 1990-2005 

    <2% <2% 14.80% 7.50%   34.10% 27%   

Land Use Change                     

Total population 
2005 (millions) 4.3 0.4 25.7 63 84.6 226.1 85 14 5.7 48 

Total population 
2015 (millions) 4.8 0.5 30 66.8 101.1 251.6 96.5 16.6 6.7 52 

Annual Growth Rate 
(1975-2005, 2005-

2015) 
2.2, 1.1 2.8, 1.9 2.5, 1.6 1.3, .6 2.3, 1.8 1.7, 1.1 1.9, 1.3 2.3, 1.8 2.2, 1.7 1.6, .8 

Percentage of Total 
Land Area Covered 

in Forests 2005 
3.40% 52.80% 63.60% 28.40% 24% 48.80% 39.70% 59.20% 69.90% 49% 

Average Annual 
Change 1990-2005 0 -0.70% -0.40% -0.60% -2.20% -1.60% 2.50% -1.30% -0.50% -1.20% 

Employment in 
Agriculture 2002-

2004 
0.30% 

1% 
(1996-
2005, 
HDR) 

14.70% 44.40% 37.20% 44.60% 59.90% 60.30% 
85% (1996-

2005, 
HDR) 

63% (1996-
2005, HDR) 

Change in Area of 
Pasture Land 

(thousand ha) 1990-
2000 

  0 9 20 240 -1,933 300 -54 78 -45 
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Percent of 
Population 

Dependent on 
Fuelwood/Biomass 

2000 

<5%   29% 72% 85% 50% >95% >95% 95% >95% 

Level of 
Agribusiness (i.e. 
palm oil, coffee, 
cocoa, soybean) 

    

Shifting from 
palm oil 

production to 
manufacturing 

Rubber   
Palm oil 

production 
and coffee 

    pulp and 
paper   

Proportion of People 
in Rural Areas 2003-

2005 
0   33.80% 67.90% 38.80% 53.10% 74% 80.90% 79.70%   

Proportion of People 
in Urban Areas 

2005, 2015 

100%, 
100% 

73.5%, 
77.6% 67.3%, 75.4% 32.3%, 36.2% 62.7%, 69.6% 48.1%, 

58.5% 
26.4%, 
31.6% 

19.7%, 
26.1% 

20.6%, 
24.9% 30.6%, 37.4% 

Rural Population 
Access to All 

Season Roads 
1993-2004 

          94% 84% 81% 64%   

Strength of Policies 
in Non-Forest 

Sectors 

Knowledge 
economy 

Oil 
industry 

Manufacturing 
industry is 
growing 

Tourism and 
Manufacturing  Agriculture Palm Oil 

industry Agriculture  Agriculture Agriculture Agriculture 

Level of Political 
Stability (Thousands 

of Internally 
Displaced People) 

2006 

        120 150-250       500 

Level of Illegal 
Logging (Corruption 
Perception Index, 

WRI) 2003 

9.4   5.2 3.3 2.5 1.9 2.4     1.6 
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Drivers of Deforestation East Asia 

Drivers of Deforestation Japan Republic of 
Korea China Mongolia 

Economic Development         

GDP Per Capita (PPP $US) 31,267 22,029 6,757 2,107 

Percentage of People on less than $1/day 1990-2005   <2% 9.90% 10.80% 

Land Use Change         

Total population 2005 (millions) 127.9 47.9 1313 2.6 

Total population 2015 (millions) 126.6 49.1 1388.6 2.9 

Annual Growth Rate (1975-2005, 2005-2015) .5, -.1 1, .3 1.2, .6 1.9, 1 

Percentage of Total Land Area Covered in Forests 2005 68.20% 51.40% 21.10% 6.50% 

Average Annual Change 1990-2005 0 -0.10% 1.70% -0.70% 

Employment in Agriculture 2002-2004 4.60% 8.70% 44.10% 42.30% 

Change in Area of Pasture Land (thousand ha) 1990-2000 -22 -20 0 5009 

Percent of Population Dependent on Fuelwood/Biomass 
2000 <5% <5% 80% 67% 
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Settlement Patterns         

Proportion of People in Rural Areas 2003-2005 34.30% 19.40% 60.50% 42.30% 

Proportion of People in Urban Areas 2005, 2015 65.8%, 68.2% 80.8%, 83.1% 40.4%, 49.2% 56.7%, 58.8% 

Rural Population Access to All Season Roads 1993-2004     97% 36% 

Policies and Institutions         

Strength of Policies in Non-Forest Sectors 

Strong 
manufacturing 

sector and 
knowledge based 

economy 

Strong 
manufacturing 

sector 

Growing 
manufacturing 

sector 
  

Strength of Public Policies on Forestry Strong, no 
deforestation 

Strong, minimal 
deforestation     

Level of Illegal Logging (Corruption Perception Index, 
WRI) 2003 7 4.3 3.4   
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Drivers of 
Deforestation Oceania   

  Australia New 
Zealand Tonga Samoa Fiji Vanuatu Solomon Islands Papua New Guinea 

Economic 
Development                 

GDP Per Capita (PPP 
US$) 31,794 24,996 8,177 6,170 6,049 3,225 2,031 2,563 

Land Use Change                 
Total population 2005 

(millions) 20.3 4.1 0.1 0.2 0.8 0.2 0.5 6.1 

Total population 2015 
(millions) 22.4 4.5 0.1 0.2 0.9 0.3 0.6 7.3 

Annual Growth Rate 
(1975-2005, 2005-

2015) 
1.3, 1 .9, .8 .2, .4 .7, .8 1.2, 5 2.5, 2.3 3, 2.2 2.5, 1.9 

Percentage of Total 
Land Area Covered in 

Forests 2005 
21.30% 31% 5% 60.40% 54.70% 36.10% 77.60% 65% 

Average Annual 
Change 1990-2005 -0.20% 0.50% 0 2.10% 0.10% 0 -1.40% -0.40% 

Change in Area of 
Pasture Land 

(thousand ha) 1990-
2000 

-11,500 373 0 1 5 7 1 40 

Percent of Population 
Dependent on 

Fuelwood/Biomass 
2000 

<5% <5%     <5%   <5% >95% 
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Settlement Patterns                 

Proportion of People in 
Rural Areas 12% 13.90%           86.60% 

Proportion of People in 
Urban Areas 2005, 

2015 

88.2%, 
89.9% 

86.2%, 
87.4% 

24%, 
27.4% 

22.4%, 
24.9% 

50.8%, 
56.1% 

23.5%, 
28.1% 17%, 20.5% 13.4%, 15% 

Policies and 
Institutions                 

Strength of Policies in 
non-Forest Sectors Livestock  Livestock 

Fisherie
s are 

stronge
r 

Fisheries 
are 

stronger 

Fisherie
s are 

stronger 

Fisheries are 
stronger   Mining is significant 

Strength of Public 
Policies on Forestry Moderate 

Strong, 
forests are 

growing 

Strong, 
no 

deforest
ation 

Strong, 
forests are 

growing 

Strong, 
forests 

are 
growing 

Strong, no 
deforestation Poor 

Poor, high level of 
corruption and 
deforestation 

Level of Illegal Logging 
(Corruption Perception 

Index, WRI) 2003 
8.8 9.5           2.1 

 
Sources: Human Development Report 2007/2008; State of Food and Agriculture 2007; World Development Report 2007/2008; World Resources Institute 2005 
 


