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CHAPTER 10 
A payment for ecosystem services program to 
support elephant conservation and reduce 
human–elephant conflict in Thailand 
Rawadee Jarungrattanapong, Nancy Olewiler and Orapan Nabangchang 

Highlights 
• Human–elephant conflict (HEC) can be reduced and jobs created through PES. 

• Service-providers of elephant conservation can be direct beneficiaries of reduced HEC. 

• Enabling legislation, tax incentives for PES buyers, and incentive payments for villagers 
require government support. 

10.1 Introduction 

Human–elephant conflict (HEC) in Thailand has become an increasingly urgent problem since 
the government promoted a more export-oriented agricultural sector1 in the late twentieth 
century. Government policies created incentives for farmers to convert forests that contain 
elephant habitat into croplands, thus displacing the elephants and increasing the need for 
protected areas. Logging reduced Thailand’s natural forest from 53% in 1961 to less than 27% 
in 1991, after the 1989 logging ban, with a remaining wild elephant population of around 
10002. However, while the protection of ecologically significant natural areas provides a 
sanctuary for elephants in the protected area, they reduce the arable land for farmers, and 
increase wildlife depredation on crops. HEC events have occurred more frequently and with 
higher intensity in Thailand’s 24 protected areas3. HEC leads not only to crop raiding and 
property damage but also to loss of life and injuries for both humans and elephants. Three 
protected areas, the Salakphra, Huai Kha Khaeng, and Khao Ang Rue Nai Wildlife Sanctuaries, 
have the highest rates of human and elephant deaths and are thus ranked as the most severe 
areas of HEC4. The cost of crop damage is significant compared to average household income. 
Local people affected by crop-raiding elephants and government agencies have introduced 
mitigation measures but households still bear residual costs of crop-raiding. In addition, there 
are generally not enough government funds for conservation investments. 

This chapter describes a pilot Payment for Ecosystem Services (PES) scheme that supports 
communal actions to invest in initiatives that enhance elephant habitat, reduce incursion into 
village lands, that will help reduce HEC. The study area is the Khao Ang Rue Nai Wildlife 
Sanctuary (KARN) in the Eastern Region of Thailand. Only 37% of the sanctuary provides viable 
elephant habitat, leading to a shortage of food and water in the sanctuary for the wild 
elephant population that is growing at 9.8% per annum5. As a result, wild elephants often 
come out of the sanctuary to raid nearby cropland. While government agencies have made 
investments to revive the degraded ecosystem, the actions taken to date have not been able 
to stem the HEC. 
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Payment to those who protect ESs is based on the beneficiary-pay-principle, parallel in 
concept to the polluter-pay-principle6,7. The core economic principles of PES are 
straightforward: the ones who provide ES are compensated and the ones who benefit from 
increased ES pay for their provision8. In a widely cited definition9 PES was described as “(1) a 
voluntary transaction where (2) a well-defined environmental service (ES) or a land-use likely to 

secure that service (3) is being ‘bought’ by a (minimum one) service buyer (4) from a (minimum 

one) service provider (5) if and only if the service provider secures service provision 

(conditionality)”. 

The PES scheme in this study is designed mainly to provide incentives for the local community 
to reduce human–elephant conflict by investing time and energy to help revive the ecosystem 
in the sanctuary and undertake HEC mitigation measures. A more robust sanctuary 
ecosystem is expected to increase the elephants’ food supply and thus decrease the incidents 
of crop raiding and hence damage to crops, property, and human safety. The proposed 
measures are not new, but rather an expansion of current mitigation activities that have been 
limited due to budget constraints. The payments to local farmers are expected to reduce 
conflict and help create a sense of community dedicated to the protection of elephants. 

10.2 Design of the PES scheme for HEC mitigation 

Data and analysis for the design of the PES scheme came from consultation with wildlife 
experts and staff of the KARN wildlife sanctuary. The PES scheme design includes the 
following components: defining the ESs, identifying the service providers and sellers, 
establishing baselines, ensuring additionality, monitoring and enforcement. Table 10.1 
illustrates all the component parts of a pilot PES system to reduce HEC at KARN. 

Table 10.1 The PES mechanism for HEC mitigation in KARN wildlife sanctuary 

Ecosystem services 1. Integrity of conservation area by preventing loss of habitat and threats 
at the population level 

2. Opportunities for ecotourism 
Service buyers • Water users • Private 

companies 
• General public • Tourists 

Sources of financial 
resources 

• CSR budget • CSR budget • Public 
contribution 

• Revenues from 
tourism 

Expected benefits • Positive 
effects on 
stream flow 

• Voluntary 
habitat 
credits 

• Non-use values 
on wildlife 
conservation 

• Recreational 
values from 
wildlife viewing 

Service providers Households in villages affected by HEC from KARN 
Intermediaries BEDO and local government units 
Baselines & 
additionalities: 
Indicators 

1. Annual HEC incidents 

2. Annual HEC damage costs 

3. Annual HEC protection costs 
Monitoring of 
compliance 

1. The staff of the KARN Wildlife sanctuary and the Chachoengsao Wildlife 
Research Station 

2. Local villagers 
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10.2.1 Proposed activities to reduce HEC 

The KARN sanctuary is deemed a degraded ecosystem with only 37% of the total area 
(approximately 374 km2) considered optimal forest habitat for elephants10. Rehabilitation 
measures (e.g. increasing water resources and conversion of invasive species into grassland) 
are not only for HEC reduction, but also improve the flow of ecosystem services, particularly 
the water supply for wildlife, local farmers, and downstream users. A study in 20085 suggested 
that an improvement of the degraded forest can increase the carrying capacity of KARN to 
support 332–498 elephants. In 2015, the elephant population was approximately 35011. 
Improvement of habitat in the KARN sanctuary can also generate income from eco-tourism 
activities. Intangible benefits exist in the form of the indirect use value from the rehabilitation 
of the ecosystem as well as the non-use value of wild elephants, which have symbolic, 
historical and cultural significance in Thai society. A cost–benefit analysis (CBA)12 found that 
the maximum social net present value among mitigation options under a 20-year project 
period included habitat improvement, elephant contraception, and electric fencing. The 
details of the proposed ecosystem services and activities are: 

1) Increasing the water supply. When water resources in the sanctuary are scarce, 
elephants will search for water outside the sanctuary. Construction of five water 
ponds was proposed at a cost of approximately 50,000 baht (USD 1,667) each. 

2) Converting invasive species into grassland. The expansion of invasive alien species in 
the sanctuary that are not good food sources for wildlife, such as the Catechu tree 
and Kra Thin Saba, reduces the area of grassland. The plan is to remove invasive 
plants from 30,000 rai or 48 km2 and replace them with species of grass (e.g. wild 
sugarcane) at a cost of THB 1,060 per rai or USD 22,083 km-2. 

3) Creating mineral saltlicks within the sanctuary. Mineral licks serve as a source of food 
for wildlife. Wildlife experts recommend creating 260 mineral licks in the first year as 
it is not known where wildlife will utilize them. When the appropriate location of the 
licks is established, only 130 licks will remain permanent. The construction cost of a 
mineral lick is approximately THB 2,500 (USD 83). 

4) Planting food for elephants. Supplementary food for elephants in the sanctuary such 
as banana plantations will be planted near the proposed locations of the new mineral 
licks. This reduces the need for elephants to search for food outside the sanctuary. 
The proposal is to plant 500 rai or 0.8 km2 with supplementary crops at a cost of 
THB 2,500 per rai (or USD 52,083 km-2). 

5) Contraception of female elephants. The growth rate of elephant populations in KARN is 
roughly 10 percent per annum. The sanctuary’s carrying capacity would rise to 
approximately 500 elephants when its percentage of optimal habitat reaches 63 
percent. Without contraception, the elephant population will exceed the sanctuary’s 
carrying capacity. Wildlife experts suggests that 50 female elephants would need 
contraception. Contraception is supposed to be effective for only 10 years, meaning 
that the cycle needs to be repeated for each female every 10 years. The cost of 
contraception is approximately THB 50,000 (USD 1,667) per female elephant. 

6) Fencing off exit routes. Fencing keeps elephants inside the sanctuary. Electric fences 
are proposed where elephants are most likely to leave the sanctuary—spanning 
about 220 km of the total 460-km boundary of the KARN sanctuary. Electric fences 
deliver an unpleasant but harmless electric shock13 (Fernando et al, 2008) and have 
been used in other Thai sanctuaries. The construction costs of electric fencing are 
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approximately THB 150,000 per kilometre and need to be redone every five years. 
Maintenance costs are approximately THB 15,000 per kilometre per year. 

Figure 10.1 illustrates the locations of proposed habitat improvement activities (mineral licks, 
water supplies, grassland, supplementary planting) and electric fences in the KARN sanctuary. 
All these measures will be proposed as a package of mitigation measures. The expected 
benefits include (i) a positive effect on stream flow from restoration of the habitats, (ii) 
reduction of damage costs from HEC, (iii) job creation for local people undertaking the work to 
reduce HEC in the sanctuary, and (iv) the possibility of creating revenue from wildlife eco-
tourism in the long run. 

 
Figure 10.1 Locations of proposed HEC mitigation strategies in KARN12 

 

10.2.2 Baselines and additionality 

To measure the benefits of a PES scheme and to track the delivery of ecosystem services to 
beneficiaries or service sellers14 the baseline or business-as-usual situation of ecosystem 
services needs to be defined. This baseline must be established carefully to avoid paying for 
activities that would have happened without a scheme9,15. To maximize efficiency9, payments 
would have to equal the marginal benefits from service providers as ‘output-based payment’. 
Due to the challenges in measuring marginal benefits, most payment schemes in practice 
adopt ‘input-based payments’ by paying for inputs such as the number of trees planted or 
working hours spent for clearing exotic species6. Or, they are based on the costs of ecosystem 
service provision rather than the values of ES16 ecosystem services. 
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The indicators of the baseline and additionality can 
be classified into 2 categories: 1) a short-term 
indicator and 2) a medium-term indicator. The short-
term indicator is the increment in the wildlife 
population that come to utilize mineral licks, water 
ponds, and food. It represents the impact of each 
habitat improvement activity immediately after its 
implementation. The baseline for the short-run 
indicator is zero wildlife because the improvements 
represent new mineral licks, water ponds, grassland 
and supplementary food. The medium-term indicator 
shows the expected HEC impacts at least 1 year after 
the improvement. The medium-term indicator 
measures improvement in four HEC impacts from a 
baseline that consists of data obtained from a 
household survey in 201117. The baseline values of 
each activity are as follows: 

1) HEC incidents: 180 incidents per year. 

2) HEC damage costs: THB 34,825 or USD 1,161 per 
household per year. 

3) HEC protection costs: THB 5,917 or USD 197 per 
household per year. 

4) The opportunity cost of nocturnal crop guarding: THB 7,632 or USD 254 per household 
per year. 

10.2.3 Potential service providers 

The service providers for the pilot project are identified as the six villages with high HEC 
incidence. These villages were also where the household surveys were conducted. If a PES 
scheme in the six pilot villages succeeds, the scheme will be developed to cover all villagers 
affected by HEC. The objective is to provide economic incentives to villagers through 
employment and income for the poor while encouraging more sustainable conservation. 

The household survey17 identified HEC costs as damage to crops and property, medical 
expenses, protection costs, and the opportunity cost of guarding crops at night. These costs 
represented approximately 26 percent of the villagers’ average household income. Survey 
respondents indicated that they are willing to participate in the activities to revive the 
ecosystem in the KARN sanctuary. Of the 200 respondents, 93 percent said that they would 
volunteer their labour even if there was no payment. While this may be surprising at first, the 
explanation is that investing in ecosystem services would reduce their HEC costs, hence they 
have a willingness to pay that reflects their foregone expenditures. The villagers are thus 
beneficiaries as well as service providers. However, free-riding might occur if some villagers do 
not want to work in the sanctuary but still reap mitigation benefits. Nevertheless, since most 
villagers agree to volunteer labour without payment, free-riding is expected to remain limited. 
In addition, the service providers from the six villages will also be involved in monitoring 
activities and data collection of HEC impacts. These activities could be remunerated which 
adds incentive to participate. Monitoring is essential to provide evidence of the improvement 
in the ecosystems and HEC mitigation for this pilot site. 

 

Electric fences in the Salak Pra Wildlife 
Sanctuary. Photo: Rawadee 
Jarungrattanapong 
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This study proposes that the opportunity cost (i.e., the cost of time spent on habitat 
improvement instead of other lucrative activities) be a proxy payment for the service 
providers. Some may argue that payment should consist of the total economic value (TEV) of 
ecosystem service flows, but an efficiency argument9 suggests that this may waste funding on 
something that might have happened anyway. As the value of ecosystem resources is 
inherently difficult to measure, the PES payment should be calculated based on the villagers’ 
opportunity cost, rather than estimate the monetary value of the benefits17.The average per-
capita income in the region is THB 120 or USD 4 per day. We use this amount as a lower-
bound proxy for the service providers’ opportunity cost of time spent on the HEC project 
rather than in other work. We recognize that the actual payment rate may depend on the 
difficulty of each activity and also whether all stakeholders agree to the scheme. The service 
providers also obtain the long-term benefit of reduced crop damage if the mitigation 
measures function effectively. 

10.2.4 Potential service buyers 

Perhaps the most challenging part of launching the PES project, especially in this case with its 
direct and indirect benefits, is to identify potential buyers because there are several 
beneficiaries from restoration activities.  

Apart from the service providers or villagers who directly benefit from ecosystem restoration, 
there are those who rely on water supply from the Bangpakong and Prasae Rivers. The 
biggest water user is the East Water Company, a private company that has shown an interest 
in being a service buyer. However, a single buyer may not generate sufficient funds for the 
initial investment and maintenance costs. It may also be possible to mobilize contributions 
from the private sector as part of their corporate social responsibility (CSR) budgets as the 
KARN-PES Pilot Project offers an opportunity that they could do ‘good’ for conservation and 
earn CSR publicity. A formal institutional framework to create tangible incentives for the 
private sectors needs to be established. 

Experiences from other countries’ initiatives include voluntary habitat credits for federal 
governments or private companies in other countries where they have offset programs in 
place, e.g. the gopher tortoise in the US13 and the New South Wales Biodiversity Banking and 
Offsets Scheme14. Each credit is a unit of trade on habitat improvement and can be voluntarily 
bought by the private sector to offset impacts from their activities. Habitat credit assessment 
is required to determine the number of habitat credits that can be created at the KARN 
sanctuary and that could be used at sites outside the park. The price of biodiversity credits 
may be based on the cost of each activity. For example, one water pond and one mineral lick 
can be converted to be 1,000 and 50 credits, respectively.  

Other service buyers can be the general public who benefit from the use and non-use 
attributes of the biodiversity resources in the sanctuary where the elephant is the keystone 
iconic species. For example, people may be willing to pay for a visit to the sanctuary in the 
future (option value), to pay for park maintenance and the elephants’ existence (existence 
value), and/or to pay for the next or future generations to make use of these biodiversity 
services (bequest value). 

In the medium- to long-term, eco-tourism could become another source of contribution to the 
scheme after ecosystem restoration. The erection of wildlife-viewing towers outside the KARN 
sanctuary would enable tourists to watch wildlife at the water ponds and mineral licks. The 
reason to install the towers outside the KARN sanctuary is to make sure that local villagers are 
the ones in charge of the wildlife viewing and receive remuneration, supplementing their 
income. Villagers are also not allowed to enter the sanctuary to do any activity without special 
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permission. When their proximity to wildlife, particularly elephants, generates income, 
villagers may come to view elephants as a valuable resource, not as a pest. Such a change in 
attitude would be another external benefit leading to a future reduction in HEC. 

10.2.5 Intermediaries 

Transaction costs are typically one of the most significant costs of any PES scheme: the more 
stakeholders there are, the higher the cost of negotiating and implementing an agreement. It 
would be more efficient to negotiate with one intermediary than with many stakeholders. This 
intermediary can be an institution that helps to reduce the transaction costs of the PES 
scheme by connecting service buyers and service providers18. 

The Biodiversity-Based Economy Development Office (BEDO) could be the main intermediary 
for the PES scheme at hand. BEDO is a public organization founded by Royal Decree (B.E. 
2550) on 17 July 2007 that received government funding to start this operation. The main role 
of BEDO is to promote and support the conservation of biodiversity resources and the 
traditional knowledge of communities by developing a biodiversity-based economy. There are 
several reasons to support the idea that BEDO would be an appropriate intermediary in the 
early stages of the PES scheme. The first reason is its credibility as an intermediary for the 
scheme. From the service buyer’s point of view, BEDO has more credibility compared to an 
organization managed solely by villagers. Second, BEDO has an established network. BEDO 
has been working with the conservation organizations for government agencies and non-
governmental organizations (NGOs). Third, one of BEDO’s strategic mandates is well aligned 
with PES mechanisms: BEDO seeks to promote investments that help develop a biodiversity-
based economy. Thus, BEDO is better positioned to work with related government agencies, 
NGOs and local government units compared to other government conservation agencies. 
Finally, the administrative costs can be minimized by using existing BEDO staff, rather than 
creating a whole new entity. Whether a new entity should be created after the system is 
mature and functioning well is a question beyond the scope of this study. 

The literature identifies three main roles for intermediaries: 1) negotiation and contract; 2) 
serve as a clearing house, and 3) monitor to ensure compliance. The negotiation and contact 
process is needed between service providers and service buyers. BEDO and local government 
units can act as intermediaries to negotiate and make an agreement. The contracts would be 
of two types. The first is a contract between BEDO and the individual service providers for 
habitat restoration activities in KARN. This type of contract may also be a group contract 
between BEDO and the villagers of the same village, further reducing the transaction costs by 
simplifying the negotiation process. Even though existing laws (the National Park Act, B.E. 
2504 (1961) and the Wildlife Sanctuaries, Wildlife Preservation and Protection Act, B.E. 2535 
(1992)) limit villagers’ access to the sanctuary, the Council of Ministers can allow the 
Department of National Parks, Wildlife and Plant Conservation to collaborate with villagers to 
run the KARN-PES scheme together. Therefore, the existing laws are sufficient to facilitate this 
PES scheme without requiring a new law. The second type of the contract is an agreement 
between the funders of the program—private companies and BEDO—for the purchase of 
elephant habitat improvements (e.g. water ponds, mineral licks, grasslands). These habitat 
improvement activities are converted into habitat credits that private companies can use to 
meet their corporate social responsibility targets or other objectives. The reason that the 
arrangement needs two types of contract is to reduce the transaction costs and make it less 
complicated in practice. By working in groups of service providers rather than individuals for 
negotiation and contract processes, it could reduce transaction cost. 
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BEDO can act as the clearing house to provide clearing and settlement services for financial 
and commodity transactions. In the future, a new independent organization may take on this 
responsibility, reducing BEDO’s role to monitoring. The KARN Wildlife Sanctuary and the 
Chachoengsao Wildlife Research Station would monitor the performance of the villagers who 
are providing the park services. If service providers fail to meet their commitments under the 
scheme, penalties may be applied, or BEDO may revoke the contract. A typical PES contract 
specifies the nature, timing, and duration of the activities that villagers provide, as well as the 
payments they receive (and how these are tied to their activities) and how to monitor the 
activities. The contract between BEDO and private companies would specify how to assess 
habitat credit for habitat-improvement activities in the KARN sanctuary and development 
sites, how many habitat credits are being bought, how to ensure additionality, as well as the 
accepted payment systems, the price of each habitat credit, the contract period, and so on. 

10.2.6 Monitoring and evaluation 

The monitoring and evaluating activities are assessed by the aforementioned performance 
indicators. Monitoring and evaluating can be conducted through two methods19: 

1) Field inspections. Monitoring cameras will be installed near the targeted new water 
ponds and mineral licks to record the elephants and other wildlife that come to use 
them. Together with GPS systems, they collect data on the number, timing and type of 
wildlife that benefit from the water and mineral licks provided. The data can tell 
whether the water ponds and mineral licks are located appropriately and indicate the 
increments from the baseline. The KARN Wildlife Sanctuary can carry out inspection 
activities in conjunction with the Chachoengsao Wildlife Research Station, which is 
normally in charge of monitoring wildlife. 

2) Desk reviews. Intermediaries will need to review reports made by the villagers on HEC 
impacts to make sure the scheme pays for increments above the 2011 baselines (the 
additionalities) but not for benefits that do not stem from the activities. The reviewers 
can be staff of the Chachoengsao Wildlife Research Station and the KARN Wildlife 
Sanctuary. Villagers will be trained by HEC experts, e.g. from the Elephant Conservation 
Network (ECN), on how to record the HEC data. Possible data points include the 
location of HEC incidents, the area of crop damaged, the quality and age of the crops, 
and the severity of the damage. The data can be used to compare differences in HEC 
impacts by area. 

10.3 Potential limitations of PES implementation 

10.3.1 Limited demand for environmental services 

The biggest challenge for this PES pilot program may be how to ensure effective demand for 
ecosystem services. This will be easier where there are direct users of ESs and if those users 
recognize the link between the actions undertaken by the service providers and incremental 
tangible benefits as in the case of upstream service providers and downstream service buyers 
of watershed protection. Without such clarity, it will be challenging to convince buyers of the 
expected benefits of the reasons to buy the services. In addition, many private sector actors 
are unwilling to pay for ecosystem services because they believe this to be the responsibility 
of the public sector20 or they foresee no tangible benefits for their organization. For example, 
when one of the authors visited petroleum companies in Thailand to seek potential buyers of 
this PES scheme, she found that they had no interest in linking their CSR budget to the PES-
KARN scheme. The reason may be their lack of connection to the region, seeing no direct link 
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between their activities and the ecosystem services. However, the largest water user, the East 
Water Company, which relies on water from the rivers that flow through the KARN sanctuary, 
showed an interest in being a service buyer. 

10.3.2 Legal issues for PES implementation 

Some legal frameworks in Thai law support the implementation of PES schemes and some 
related to natural-resource conservation may restrict it, especially in the case of KARN. 
Although Thailand does not have specific PES laws as do Vietnam and Costa Rica, there are 
some laws and master plans that support PES implementation and make the PES approach a 
potential mechanism for conservation. These laws include the Constitution of the Kingdom of 
Thailand, B.E. 2550 (2007), the Eleventh National Economic and Social Development Plan 
(2012–2016), the National Environmental Quality Act, B.E. 2535 (1992) and the ECNEQ Act of 
1992. These laws and master plan support the PES implementation as a mechanism for 
natural-resource management. On the other hand, some laws—the National Park Act, B.E. 
2504 (1961) and the Wildlife Sanctuaries, Wildlife Preservation and Protection Act, B.E. 2535 
(1992)—are strict about the access of villagers to the sanctuary. This restriction can be dealt 
with by approval from the Council of Ministers, allowing the Department of National Park, 
Wildlife and Plant Conservation to cooperate with villagers in the KARN-PES scheme. Approval 
should be granted for the duration of the scheme, not annually. Compliance with 
conservation laws would also be enhanced if the Thai government focused more on creating 
positive incentives to comply rather than simply imposing penalties for non-compliance.  

10.3.3 Transaction, monitoring and enforcement costs 

Apart from the actual payment for investments of mitigation measures, transaction costs 
exist, as noted above. These costs can be high when many parties are involved15,16,19. 
Therefore, PES schemes that contracts with few stakeholders should have lower transaction 
costs than those that deal with large numbers of service providers. An intermediary as 
discussed above can help facilitate and reduce transaction costs14,15,18. 

Monitoring cost is also a significant element. The KARN-PES scheme is designed to reduce 
monitoring costs by proposing volunteers (who could be nominally paid) from affected 
villages to be trained to take field measurements of HEC incidents. In addition, the staff of the 
Chachoengsao Wildlife Research Station and the KARN Wildlife Sanctuary could support these 
activities and eliminate the need for costly external consultants. Where monitoring is 
concerned, an economy of scale can lower the transaction cost; therefore, working in groups 
of service providers rather than individuals for negotiation and contract processes could 
reduce transaction cost. There could be a single contract with one representative in each 
village. In addition, the scheme must also ensure that poorer members gain equally from 
group-based contracts19. However, this concern may not be a problem for KARN-PES case 
because the payment rate for each habitat improvement activity would be a fixed payment for 
each activity (e.g. uniform payment of the prevailing wage rate). 

10.3.4 Leakage and permanence 

One way to ensure that the PES scheme will be efficient is to prevent ‘leakage’, i.e. the shifting 
of environmental damages elsewhere14,15,16. Leakage would likely only be temporary until 
completion of all habitat improvement activities and elephant contraception. We have 
targeted the pilot project at the villages most affected by HEC. 

Permanence is a concern in PES implementation because most PES schemes are contractually 
limited in time. Service provision would end when the payments are terminated. The KARN-
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PES scheme is designed to minimize the risk of being discontinued. The contribution of the 
East Water Company as a part of their CSR budget would create the financial resources for the 
upfront (and largest) capital costs for the mitigation measures. A voluntary habitat credit 
trading system, the general public, and the wildlife-viewing tourism would provide funds to 
run the scheme in the medium-term. These activities should become sustainable over time. 
The Thai government could strengthen the habitat credit trading system by improving its 
existing legal tools to create effective demand for conservation services in the same way the 
Bio Banking scheme did in New South Wales, Australia. 

10.4 How the Thai government could support protection of ecosystem 
services through PES programs 

The proposed PES scheme is designed to complement and expand on other existing 
conservation measures that are prevalent in Thailand today (e.g. command-and-control or 
education approaches). The following are actions the government could take to enhance the 
likelihood of a successful PES program. 

10.4.1 Augment existing conservation laws 

Even though Thailand has several natural resources and wildlife protection laws (e.g. the 
National Park Act of 1961 and the Wild Animal Reservation and Protection Act of 1960), these 
only focus on command-and-control structures. Creating a new specific law for the PES 
scheme proposed in this study is not necessary, but PES schemes would be more effective if 
Thailand had laws supporting the use of economic instruments as tools to preserve natural 
resources and environment as in the case of the Bio Banking system in Australia. 

10.4.2 Creating incentives to contribute to PES 

Providing some form of incentive for buyers of ecosystem services would enhance the viability 
of the programs. These incentives could come in the form of tax credits or deductions for 
contributions and national campaigns to support the programs. A national campaign would 
advertise the program and suggest modest payments. Aggregation of modest payments could 
then add up to significant amounts that could go into a fund for multiple PES programs. 

10.4.3 Assistance in identifying and engaging service buyers 

Finding buyers who directly benefit from the project may be the greatest challenge to 
establishing the PES scheme. A formal institutional framework is needed to create tangible 
incentives for private sectors to participate. The formal network could be through institutions 
such as the Federation of Thai Industries and the Thai Chamber of Commerce rather than 
individual private companies. 

10.4.4 Incentive compatible payment scheme for the village participants 

Cooperation of the villagers would be enhanced by augmenting their volunteer work with an 
incentive-compatible payment. While our research found that 93 percent of the 200 
respondents agreed to volunteer to work for habitat improvement activities without payment, 
a more sustainable program and one that minimizes free ridership could be to pay villagers 
for one hour for every two hours worked. Paid work will marginally increase the cost of the 
program, but is worthy of government support as a conservation mechanism with the added 
benefit of reducing poverty. 
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10.5 Conclusion 

The pilot PES scheme proposed here provides dual benefits to the villagers adjacent to KARN. 
The scheme creates jobs for low-income households and reduces the depredation of their 
property by the elephants from the KARN Wildlife Sanctuary. The scheme thus has the 
potential to turn the human–elephant conflict into human–elephant harmony by changing 
villagers’ perceptions of elephants from seeing them as a pest to seeing them as a valuable 
resource to be protected. We offer this study as a guide to the creation of a pilot program to 
help sustain the ecosystem and improve the well-being of those living near protected areas. 
This PES proposal was submitted for DEFRA funding but failed to secure it, however, we 
submitted it again to the United Nations Development Programme (UNDP) which is currently 
reviewing it. 
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