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ໃນຖານະທ່ີເປັນປະເທດທ່ີດ້ອຍພັດທະນາ, ເສດຖະກິດຂອງສປປລາວມີພ້ືນຖານກະສິກໍາ ທ່ີມອີັດຕາສ່ວນ

ຄົນທຸກຍາກທ່ີອາໄສຢູJຊົນນະບົດ. ເພ່ືອໃຫ5ມີຄວາມເຂົ້າໃຈກ່ຽວກັບ ຄວາມສໍາຄນັຂອງພ້ືນທ່ີປJາໄມ5ໃນທ້ອງຖ່ິນ ແລະ 
ພາກພ້ືນຕ່ໍຊຸມຊົນທ່ີອາໄສຢູJໃນ ຫລືໃກ5ແລວເສດຖະກິດອະນຸລັກຊວີະນາໆພັນ (BCC) ໃນພາກໃຕ5ຂອງສປປລາວ. 
ໂດຍມຈີຸດປະສົງໃນການປະເມີນມນູຄ່າຂອງຊວີະນາໆພັນໄດ5ຖືກນໍາໃຊ5ໂດຍຄວົເຮືອນໂດຍອງີໃສJລາຄາຕະຫຼາດ ແລະ 
ປະເມີນຄວາມເຕັມໃຈທ່ີຈະຈ່າຍໃນການປົກປ5ອງປJາໄມ5 ແລະ ຊີວະນາໆພັນເພ່ືອຄວາມຢູJລອດ ແລະ ຊີວິດການເປັນຢູJ
ຂອງພວກເຂົາ ແລະ ເພ່ືອກໍານົດປດັໃຈທ່ີສົ່ງຜົນກະທົບຕ່ໍຄວາມເຕັມໃຈທ່ີຈະຈ່າຍໃນການປົກປ5ອງປJາໄມ5 ແລະ ຊວີະ
ນາໆພັນເພ່ືອຄວາມຢູJລອດ ແລະ ຊວີິດການເປັນຢູJ. ການນໍາໃຊ5 CVM ເພ່ືອປະເມນີມູນຄ່າວັດແທກ ຂອງປJາໄມ5 ແລະ 
ຊີວະນາໆພັນໃນ 15 ບ້ານຈາກ 5 ເມອືງຂອງ 3 ແຂວງ, ໃນພາກໃຕ5ຂອງລາວ. ຜົນໄດ5ຮັບສະແດງໃຫ5ເຫັນວ່າມູນຄ່າໄມ5
ທ່ອນໃນ ຈໍານວນ 3,893,671,000 ກີບ (487,928.70 ໂດລາສະຫະລັດ) ຕ່ໍປ ີແລະມູນຄ່າເຄື່ອງປJາຂອງດົງໄດ5ຖືກ
ເກັບກໍາໂດຍຊາວບ້ານ ໃນໄລຍະລາຄາຕະຫຼາດ ແມJນ 1,644,521,000 ກີບ (206.080.33 ໂດລາສະຫະລັດ) ຕ່ໍຄວົ
ເຮືອນຕ່ໍປີ. ສະເພາະ WTP ຂອງນະໂຍບາຍໃນການປົກປ5ອງປJາໄມ5 ແລະ ຊີວະນາໆພັນໃນເກືອບພ້ືນທ່ີໝູJ ບ້ານຂອງ
ພວກເຂົາແມJນ 91.023 ກີບ (11.41 ໂດລາສະຫະລັດ) ຕ່ໍຄົວເຮອືນຕ່ໍເດອືນໂດຍສະເລJຍ 7,25 ສ່ວນຮອ້ຍຂອງລາຍ
ໄດ5ປະຈໍາເດືອນຂອງຄວົເຮືອນ. WTP ຂອງນະໂຍບາຍ 2 ແມJນສູງກ່ວາ WTP ຂອງນະໂຍບາຍ 1 ໃນ ຈໍານວນເງນິ 
111,087 ກີບ (13.92 ໂດລາສະຫະລັດ) ຕ່ໍຄວົເຮອືນຕ່ໍເດືອນສະເລJຍ 8,41 ເປເີຊນັຂອງລາຍໄດ5ປະຈໍາເດອືນຂອງຄົວ
ເຮືອນສະເລJຍ. ປດັໄຈທ່ີສົ່ງຜົນກະທົບຕ່ໍຄວາມເຕັມໃຈທ່ີຈະຈ່າຍໃນການປົກປ5ອງປJາໄມ5ທ່ີມີຜົນກະທົບທາງລບົ ແມJນ
ເພດ ແລະອາຊບີ ແຕJລະດັບການສຶກສາ ແລະຂະ ໜາດ ຂອງຄົວເຮືອນ ແມJນມີຜົນກະທົບໃນທາງບວກ. 
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Contingent Valuation Study of Biodiversity in Southern Part of Lao PDR 

Abstract 

As a least developed country, the economy of Lao PDR has an agricultural base with a 
high percentage of poor people living in rural areas. In order to gain a better understanding of the 
importance of local and regional areas of forest to communities living in or near the Biodiversity 
Conservation Corridor (BCC) in southern part of Lao PDR. With the objective to estimate the 
value of biodiversity was used by households based on market price and estimate the willingness 
to pay for protecting forest and biodiversity for their survival and livelihood and to identify the 
factors affecting willingness to pay for protecting forest and biodiversity for their survival and 
livelihood. Using CVM to estimate the measured value of forest and biodiversity in 15 villages 
from 5 districts of 3 provinces, in southern of Laos. The result shows that value of timber amount 
of 3,893,671,000 kip (USD 487,928.70) per year and the total value of NTFPs were collected by 
villagers in term of market price is 1,644,521,000 kip (USD 206,080.33) per household per year. 
For the mean WTP of policy for protecting forest and biodiversity only in nearly their village 
area was 91,023 kip (USD 11.41) per household per month an average of 7.25 percent of 
household monthly income. The WTP of policy 2 was higher than mean WTP of policy 1 in 
amount 111,087 kip (USD 13.92) per household per month an average 8.41 percent of average 
household monthly income. Factors affecting willingness to pay for protecting the forest with 
negative impact is gender and occupation but the education level and households size is positive 
impact. 
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1. Introduction  

The Biodiversity Conservation Corridor aims to improve forest connectivity between 
three important National Forest Conservation Areas (formerly National Biodiversity 
Conservation Areas), being Xe Sap in Sekong Province, Dong Amphan in Attapeu and XePian in 
Champassak. While biodiversity Conservation has been given a high priority nationally, very 
little is known about the attitude of local communities towards biodiversity and the value that 
they place on protecting and restoring it. There are many villages located within, or close to the 
proposed corridor and the BCC project aims to promote participatory delineation and designation 
of forest within the corridor area and improve the livelihoods of the local communities through 
investment in small scale rural infrastructure and the improvement of agricultural productivity. 
At the same time support from the local communities will be enlisted to help with forest 
management and protection, which will provide some cash injection into the communities’ 
economy through wage labour. 

 In the economic valuation of forests both Use and Non-use values are recognized. The 
former are divided into direct use, such as harvesting timber and other products, and indirect-use 
such as ecological services and option values. The Non-use values are divided into Bequest 
Values and Existence Values. The former recognizes that having forests can be a form of 
insurance against the consequences of climate change or the extinction of species, and for many 
communities forest also have an important Spiritual value. The latter takes account of the fact 
that forests are an important ecological life form, which contributes to human well-being by just 
being there.  

In attempting to arrive at a comprehensive valuation of a national forest resource, account 
must be taken of the probability that different groups within the population at large will have 
different perspectives on the role and importance of forests and hence are likely to assign 
different values. Farmers whose crops are raided by wild animals may see the forest negatively, 
while others that rely on the forest for much of their livelihoods are likely to have a different 
attitude.  

This likely variation in value between stakeholders applies to biodiversity, as it can 
generate direct-use values through ensuring the supply of Non-Timber Forest Products for 
communities living in or near forests, while urban dwellers will see biodiversity more in the light 
of ecotourism or the Existence value.  

There is growing concern in Lao PDR regarding the continued decline in both forest area 
and the quality of the remaining forest, which is partly driven by conversion of forest to a wide 
variety of alternative land-uses. In order to strengthen the implementation of the BCC project 
and to provide an input to the general valuation of forests and ecological services in Lao PDR, 
the ADB decided to fund the study described in this report by the Faculty of Economics and 
Management, Champassak University to assess the value that communities associated with the 
project place on the biodiversity in the corridor area. This study is seen as both a pilot study to 
test the methods and to build capacity in Lao PDR to undertake such studies and as the first step 
in a comprehensive series of studies to evaluate attitudes towards biodiversity among different 
stakeholder groups that will eventually be able to inform land-use policy decisions.  

The overall objective of the study was to estimate the value of biodiversity and evaluate 
the local communities ‘willingness to pay (WTP) for protecting forest by voluntary labor using 
the Contingent Valuation Method (CVM).  
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2. The objectives of this study  

2.1 To estimate the value of biodiversity was used by households based on market price. 
2.2   To estimate the willingness to pay for protecting forest and biodiversity for their 
survival and  
   livelihood. 
2.3   To identify the factors affecting willingness to pay for protecting forest and 
biodiversity for  
      their survival and livelihood. 

 
 

3. Research Methodology  

3.1 Location   

      The Biodiversity Conservation Corridor aims to improve forest connectivity between 
three important National Forest Conservation Areas (formerly National Biodiversity 
Conservation Areas), being Xe Sap in Sekong Province, Dong Amphan in Attapeu and XePian in 
Champassak. To implement the Biodiversity Conservation Corridor Project (BCC) with funding 
from the Asian Development Bank (ADB) in the Provinces of Attapeu, Champassak and Sekong. 
The southern part of Lao is covered by forest and high biodiversity, this study survey in three 
provinces Champasak, Sekong and Attapeu.  

 
1.2 Contingent Valuation Method  
     The Contingent Valuation Method (CVM) measures the value of forest and 

biodiversity. People will be asked their willingness to pay for protecting forest and biodiversity 
for improvement in environmental quality. CVM can be a good method to value conservation of 
un-priced natural assets such as forests and existence values of biodiversity. This method is 
useful when “environmental changes have no direct impact on marketed output” (OECD 1995) 
and it is not possible to obtain peoples’ preferences directly. In this study, the CVM was used to 
estimate households’ WTP or provide voluntary labor for biodiversity conservation. The mean 
value of willingness to pay was calculated by using accumulation. The survey was conducted in 
15 villages, in five main districts: Pathoumphone District in Champasak Province, Dakcheung 
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and Kaleum district in Sekong Province; and Phouvong and Sanamxai District in Attapeu. These 
villages are located within the Biodiversity Conservation Corridor Project.  
 

1.3 The population and sample size 
     According to field survey in 15 villages from 5 districts of 3 provinces, in southern 

Laos in 2012. These 15 villages there were 1,089 households. Thus, the population target group 
for this study is 1,089 households of 15 villages in rural area of these provinces. The sample size 
is used in this study is 303 households, including 61 households from Sekong province, 172 
households from Attapeu province and 70 households Champasak province (see table 1). By 
using Yamane’s equation (1967) to determine sample size for this study. 
Table 1. The population and sample size 

 

1.4 Sampling 
        The cluster random sampling method was employed in this survey. The survey site 
were five districts in the three southern provinces of Lao PDR such as Kaleum and Dakcheung 
districts of Sekong province; Phouvong and Snamxai districts of Attapeu province; and 
Pathoumphone district of Champasak province. Of the 15 villages in which 69 villages were 
randomly chosen, with three villages for each district. Of these, 61 households were randomly 
chosen from Sekong province, 172 households were randomly chosen from Attapeu province 
and 70 households were randomly chosen from Champasak province. So the total sample of 303 
households. 

1.5 Questionnaire Structure 
       The questionnaire had three parts. The first part contained the socio-economic 

information of respondents. The second part contained the information about consumption of 
timber, NTFP, wildlife, and aquatic resources, in order to evaluate biodiversity on the basis of 
how much in monetary value these villages consumed using market price. The final part 
contained question about WTP in term of voluntary labor to protect forest in day per month. In 
this study specify the species of plant and animal that are used by local communities for survival 
or livelihood. The attribute ‘species of plant and animal that are used for survival/livelihood’ is 
defined as ‘any plant or animal that is likely to be used by local communities as a source of food, 
medicine, fiber or other purpose either in emergency situations or on a regular basis’. In the 
choice experiments design, the two levels of provision of species of animal and plant that are 
used for survival or livelihood will be presented as follows: 
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Policy Level 1: ‘Protect forests that are rich in species of plants and animals that are used 
for survival/livelihood, from further decline.’ 

This policy level limits protection to areas that still have viable populations of all or most 
of the species that are used by local communities. The first possible outcome would be that the 
populations of species that are used by local communities in the selected areas will be protected 
from further decline, but in degraded forest where populations of these species have already 
declined there would be no special protection and the decline can be expected to continue. 
Policies would therefore only target those species that are currently designated as being useful 
where they are still relatively abundant. These species would become more abundant in the 
protected areas and the threat of local extinction would be removed. Such a policy, however, 
would not target those species that are not designated as being useful. Therefore the populations 
of these species may continue to decline at current rates in unprotected forests, with some 
potentially becoming rare. 

Policy Level 2: ‘Protection for all forests that contain species of plants and animals that 
are currently used, from further decline’ 

This policy is broader ranging than Level 1 and would provide more intensive protection 
as well as including forests that are still important for local communities even though their 
populations of species of plants and animals that are used have already declined. Over time this 
policy would allow populations of useful species in degraded forests to recover which could also 
benefit other species of plants and animals that may also rely on them. 

In choice experiment it is common practice to include a standard option within all choice 
tasks. For this study, a ‘Do nothing’ policy option has been chosen. The ‘Do nothing’ option is 
intended to reflect the situation where no new policies would be implemented to protect and 
enhance biodiversity in the Province. In other words, participants were told that investors will 
continue to be granted concessions in forest land, regardless of the quality of the forest. Illegal 
logging will continue, and farmers will continue to clear forest wherever it suits them. 

The questionnaire was finalized based on the results of discussion from the workshop on 
16 March. The participants were forestry staff from each district and representatives from 
various government agencies. The questionnaire was revised with inputs from the pre-test that 
was conducted from 16 to 22 February 2012. The total 19 respondents were interviewed for pre-
test and were from Phoukeua village, Harthsoung Village, Songkhon Village, Dakle Village, 
Tavang Village. 

The survey carried out by students and lecturers from the Faculty of Economics and 
Management, Champasak University and authors. The students were trained before conducting 
survey and field survey was conducted between 23 March and 22 April 2012 and the data 
collection was undertaken by five teams. A team consisted of seven interviewers. Teaching and 
studying commitments meant that the teams could only go to field to survey during weekends. 
The first team surveyed in Phouvong district between 23 and 25 March 2012, the second team in 
Pathoumphone district from 29 March 2012 to 1 April 2012, the third in Sanamxay district 
between 6 and 8 April 2012, the fourth in Dakcheung district from 20 to 22 April 2012 and the 
final team in Kaleum district from 20 to 22 April 2012. The survey was conducted through face 
to face interviews with household heads. 
 

1.6 Empirical Model of Factors Affecting WPT  
      To analyze the factors influence on willingness to pay (WTP) for protecting forest, 

and value of WTP was transferred from voluntary labor in day per month of households to 
protect the forest multiply by local average wage per person per day as twenty five thousand Kip 
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(USD 3.13), a multiple regression model was used to prove the factors determine the value of 
WTP, which authors refer to structure of Kyophilavong and Bennett (2011). The yield a 
regression equation of the form: 

 
WTP denotes value of money that household willingness to pay for protecting forest; which it is 
may determined by some socio-economic characteristics of household variables such as gender, 
age, Education, occupation, household size, income, number of buffalo, number of cattle and 
number of pig of household. In addition, it may depend on direct gain benefit of household from 
forest such as volume of timber from forest was used by household, non timber forest products 
were collected by household, wildlife was hunted by household, and fish and non-fish was catch 
by household. b0 is the constant; 1 2 13 b , b ..., b are coefficients of independent variables and e 
normally distributed random error term. The definitions of variables were used in the regression 
analysis are shown in table 2. The Ordinary Least Square (OLS) method was used to estimate the 
factors affecting willingness to pay. The regression model may have econometric problems such 
as multicollinearity and heteroskedasticity that can be investigated and removed during 
estimation. Multicollinearity is a severe problem regarding the OLS method. If the coefficient of 
correlation between two independent variables have absolute value equal or more than 0.80, 
there is severe the problem of multicollinearity (Gujarati, 1995). 
 
Table 2. Shows the variables and definitions of variables for using on regression model 

 
2. Research Outcome 

4.1 Socio-economic characteristics of respondents 

The socio-economic characteristics of respondents were investigated and are shown in table 3. 
About 30.7% of respondents as household head were female and the average age was around 43 
years old. The average household size was 6 people. Average household monthly income of 
911,000 kip (USD 114.16); and the average household monthly expenditure was 518,000 kip 
(USD 64.91). Farmer was the most frequent of the main occupation of household heads which 
accounts for 64% and the second most frequent of the main occupation of household heads was 
shifting cultivation accounting for 34.7%. Education level of household head was very low, with 
most of them completed primary school at 66.7%. In addition, about 27.4% of them were 
illiterate. With 57.8% of the respondents living in this area was ethnic group and 42.2% was Lao 
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Lum. 51.2% of respondents were Buddhist and Spirit accounted for 48.8%. The households got 
an average yield of rice from doing rice farming of 2,877 kg/hectare, but they got a yield of rice 
from shifting cultivation that was very low, only nearly half the yield from doing rice farming. If 
compared with other locals in Lao PDR, the productivity is very low because the national 
productivity average is 4,800 kg per hectare, for lowland rain-fed paddy is 3,700 kg per hectare 
and for upland hill rice is 1,900 kg per hectare. Especially for upland rain-fed rice production, 
the government support alternative ways for villagers to grow other crops withhigher 
productivity to improve living conditions for the villagers and reduce damage of the land in 
doing dry rice on steep slopes and also to reduce the destruction of biodiversity as much as 
possible. Using direct benefits from forest of households such as logging wood to use for 
building household, household activities and to sell for getting money for their household 
consumption, with accounted for 37.3% of respondents. 95.4% of households in the studied area 
were collected non timber forest products (NTFPs) from inside and around the forest protection 
area for household consumption, sporting household activities and selling to get money for their 
survival and livelihood. In addition, they also hunted wildlife for household consumption and 
selling to get money for their survival and livelihood, which accounted for 61.7% of total 
sample. And most of them got benefit from inside and around forest by catching fish and non 
fish with 88.5%. This indicates that the forest is very important sources of food for their survival 
and their livelihood. 
Table 3. Socio-economic characteristics of respondents 

 
Source: Field survey from 23 March to 22 April 2012 and the authors’ estimations. 

 
2.2 The value of biodiversity was used by households based on market price 
       Most of Lao people’s living is based on natural resources, which predominantly 

means forest resources that provides food resources, timber and other daily necessities such as 
medicines, fibers, resins etc.. This can also provide a source of income both for business and for 
subsistence and daily living. Table 4 shows the timber was logged by households for themselves 
and for sale. This indicates that the most volume of timber species was logged is bamboo about 
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3,112 m3 per year, with 98.1% used for themselves and 1.9% was sold; Second of most volume 
of 178.3 m3 is Dipterocarpusspp, with 97.25% was used for themselves and only 2.8% was sold; 
and the third is Lagerstroemiaspp with 129.4 m3 per year, including 76.8% was used themselves 
and 23.2% was sold for income-generating for livelihood. Considered on timber were logged for 
using and sale in term of monetary value of timber was logged by across samples is about 
3,893,671,000 kip (USD 487,928.70) per year. The most of total value is Dalbergia 
cochinchinensis, with accounted for 21.11%; the second is Dipterocarpusspp but had a small 
value, which accounted for 5.73% of total value; and the third is Pterocarpusmacrocarpus with 
4.23% of total value. In addition, the benefits those villagers got from the forest, particularly 
logging timber; and transferred in clash by average of 12,850,000 kip (USD 1,610.28) per 
household per year as shows in table 4. 
Table 5, shows the non timber forest products (NTFPs) that were collected by villagers, which is 
an important source of income for improving livelihoods. NTFPs were collected both for their 
own consumption and for selling at local markets. From the estimation, we found that the total 
value of NTFPs were collected by villagers in term of market price is 1,644,521,000 kip (USD 
206,080.33) per household per year. Average value of NTFPs were collected is worth 5,427,000 
kip (USD 680.08) per household per year. The most value was provided by Amomum fruits 
which accounted for 50.31%, 34.27% and 6.94% of total value of NTFPs are Mushrooms and 
Siameses respectively. Table 4. Timber were logged by household for own using and sale 
Source: Field survey from 23 March to 22 April 2012 and the authors’ estimations.  
 
Table 5. Non timber forest products were collected by households 

 
Source: Field survey from 23 March to 22 April 2012 and the authors’ estimations. 
 
The wildlife species are diverse and abundant in the southern part of Lao PDR. Based on the 
results of this study found that the most volume of wildlife that was hunted by villagers was 
snake of 38,817 kilogram per year, with 99.3% of total volume sold for getting money for 
livelihood, but it was very small for their households consumption with only accounted for 0.7%; 
Second is turtle with amount of 20,471 kilogram per year and most of this was also sold for 
household income generating income based on the price in the local market with 98.3%, the rest 
of 1.7% was used for households consumption; The third is wild pig with amount of 5,010 
kilogram per year and most of this was used for their households consumption with 59.8%. 
Focusing on wildlife species were hunted in term of monetary value is about 3,146,562,000 kip 
(USD 394,306.02) per year. The most value came from snake, turtle and wild pig with 56.57%, 
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24.53% and 5.61% respectively. Average value of wildlife species were hunted for sale and their 
household consumption was 10,384,000 kip (USD 1,301.25) per household per year (See table 
6). 

 
Source: Field survey from 23 March to 22 April 2012 and the authors’ estimations. 
Fish from natural is an important source of food, especially in rural area the low income and poor 
household lack of money to buy food for their household. Due to, they could catch fish from 
natural for their consumption. On the other hand, it is an important source of household income 
for them. The results show that the most volume of fish was caught by villagers was snake head 
fish with amount of 11,105 kilogram per year, this volume was consumed of 73.6% and the rest 
amount of 26.4% was sold for income generation for their survival; Second was spotted 
featherback of 6,346 kilogram per year, including 75.3% of this amount was consumed and 
24.7% was sold in local market; The third was cat fish with amount of 5,322 kilogram per year, 
including 76.9% was consumed for their households and the rest amount was sold. 
To converse the volume of fish was caught by household represents in monetary value based on 
local market values was 556,949,000 kip (USD 69,793.11) per year. To converse the volume of 
fish was caught by household represents in monetary value based on local market values was 
556,949,000 kip (USD 69,793.11) per year. 
The most of total value were come from spotted featherback, cat fish and snake head fish with 
27.50%, 22.59% and 20.72% respectively. Average value of fish species were caught for sale 
and their household consumption of 1,838,119 kip (USD 230.34) per household per year as 
shows in table 7. 
Table 7. Fish was caught by households for own consumption and sale 
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Source: Field survey from 23 March to 22 April 2012 and the authors’ estimations. 
The non fish or aquatic animal is an important source of food and income for the poor in rural 
area. Due to it provides food to them for survival. In addition, they also catch non fish from 
natural for sale to get money for household other consumption. The non fish species were caught 
by villagers in study area, including snail of 5,284 kilogram per year, with 89.6% and 10.4% of 
this amount for their own consumption and for sale based on local market; second is eel with 
1,273 kilogram per year, which 83.5% and 16.5% were consumed and sold respectively; the third 
is crab of 843.1 kilogram per year (see table 8). 
Transferred the volume of non fish was caught by villagers into monetary value based on local 
market price; it was 89,568,405 kip (USD 11,224.11) per year. The most of total value came 
from eel, snail and shrimps accounted for 54.12%, 29.16% and 7.80% respectively. The average 
value of non fish species were caught for sale and their household consumption was 295,000 kip 
(USD 36.97) per household per year as shows in table below. 
 
Table 8. Non fish/aquatic animals was caught by households 

 
Source: Field survey from 23 March to 22 April 2012 and the authors’ estimations. 
 
Overall, gaining direct benefits from forest or biodiversity of households ample in the study area 
were converted into monetary value was about 9,331 million kip (USD 1,169,332.46), with 
higher percent for sale to get money to add their households accounted for 55.52% and the rest 
(44.48%) for households consumption. This indicates that forest or biodiversity is very important 
for people in rural area, especially the poor and low income households to find food for their 
livelihood. In addition, they also used the forest and biodiversity for household income 
generating activities as shows in table 9, we seen the average value of biodiversity was direct 
gained by households about 30.8 million kip (USD 3,859.15) per household per year. 
Going on the detail to gain direct benefits of households, as being the total value of timber was 
used by household with about 3,893 million kip (USD 487,928.79) per year, including 78.91% 
was consumed and 21.09% was sold; the total value of NTFPs about 1,644 million kip (USD 
206,080.33), only 9.27% was consumed but very high percentage of NTFPs were sold with 
90.73%; there were only 14.70% of total value of wildlife (about 3,146 million kip or USD 
394,306.08 per year) was consumed but it was sold accounted for 85.30%; with 69.10% and 
30.90% of total value of fish (about 557 million kip or USD 69,793.23 per year) were consumed 
and sold respectively. In addition, the value of non fish with 89.6 million kip (USD 11,224.11), 
including 87.61% was consumed and 12.39% was sold in local market for improving their 
livelihood (see table 9). 
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Table 9. Summary the value of biodiversity was used benefits by households 

 
Source: Field survey from 23 March to 22 April 2012 and the authors’ estimations. 
 

2.3 Willingness to pay for protecting forest and biodiversity 
       Out of the 303 total sample, 83 (27.4 percent of total sample) provided a zero WTP, 

and 220 (72.6 percent) gave a positive WTP. The whole samples mean WTP for protecting forest 
and biodiversity was 66,089 kip (USD 8.28) per household per month. This amounts to an 
average of 7.25 percent of household monthly income. For the mean WTP of both policy for 
protecting forest and biodiversity only in nearly their village area was 91,023 kip (USD 11.41) 
per household per month. Focusing on mean WTP of policy 2 was higher than mean WTP of 
policy 1, but there were only of 116 households gave positive WTP with mean WTP was 
111,087 kip (USD 13.92) per household per month, which accounted of 8.41 percent of average 
household monthly income, as show in table 10.  

 
Table 10. Mean WTP of Respondents (kip per household per month) 

 
Source: Field survey from 23 March to 22 April 2012 and the authors’ estimations. 
 
The WTP of 50,000 kip (USD 6.27) per household per month was the most frequency recorded 
bid range at 24.4 percent, 17.8 percent and 11.2 percent for both policies, policy 1 and policy 2, 
respectively. WTP of 75,000 kip (USD 9.40) per household per month is the second most 
popular bid range accounting for 13.2 percent, 10.6 percent and 5.3 percent for both policies, 
policy 1 and policy 2, respectively (See table 11). The WTP of 50,000 kip (USD 6.27) per 
household per month was the most frequency recorded bid range at 24.4 percent, 17.8 percent 
and 11.2 percent for both policies, policy 1 and policy 2, respectively. WTP of 75,000 kip (USD 
9.40) per household per month is the second most popular bid range accounting for 13.2 percent, 
10.6 percent and 5.3 percent for both policies, policy 1 and policy 2, respectively (See table 11). 
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Table 11. Range of WTP of Respondents 

 
 

2.4 Factors affecting willingness to pay for protecting the forest 
     To estimate the influence of socioeconomic characteristics and direct gain benefits of 

household from forest on value of willingness to pay (WTP). The value of WTP was transferred 
from voluntary labor in day per month of households to protect the forest multiply as mentioned. 
To correct the econometric problems we have checked the correlation among independent 
variables and found no multicollinearity problems. The independent variables with correlations 
of less than 0.28 (see Table A-1 of appendix). Heteroskedasticity was detected by a 
BreuschPagan test and found heteroskedasticity problems. To correct this problem, the 
Generalize Least Squares (GLS) approach was used (Greene, 2003) to prove the factors affecting 
value of WTP for protection the forest and biodiversity. The results are shown in table 12. The 
study demonstrates that there are two socioeconomic variables; gender and occupation of 
household head have negative impact on value of WTP and statistically significant, but 
insignificant for policy 2. This indicate that female as household head and occupation of 
household head as farm rice have lower value of WTP for protecting forest and biodiversity in 
the study areas. However, there are some socio-economic characteristic variables also had 
significant and positive effects on value of WTP such as education level of household head, but 
it is insignificant for policy 1. This indicates that the respondents would like to protect all area of 
the forest and biodiversity for their survival and livelihood in long term. We could be concluded 
that education level of household head had influenced on value of WTP. This can be explained 
that household heads who achieved higher education level they would higher WTP. Due to they 
may recognize the long term advantage and benefits from protect forest and biodiversity across 
the protected forest area. The household size also has a positive effect on WTP and statistically 
significant for both policy and policy 1. This indicates that households have a large number of 
members have higher WTP. Due to the households have more members; they may be manage 
their human for household activities and they would be providing the labor of household to 
increase number of day to participate the protection forest program, therefore household size has 
increased WTP for protecting forest and biodiversity. Household monthly income has positive 
effect on WTP for both policy and policy 2, but it negative relationship with WTP. However, the 
household monthly income has no statistically significant effect on WTP, its mean that changing 
in household monthly income has no effect on WTP for protecting forest and biodiversity. The 
number of buffalo of household has a positive effect on WTP, but is significant only in policy 
level 2. This indicates the households who have a large number of buffalo would be increasing 
the value of WTP for protecting forest and biodiversity in the forest protection area. But number 
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of pig has statistically significant and negative effect on WTP for policy level 2. It means that 
households who have a large number of pigs have lower WTP. Due to household that bred more 
pigs they might use more labor to take care them, therefore the household may lack of labor to 
provide for participating the project. Finally, it may lead to negative effect on WTP. Focusing on 
direct gain benefits of household from forest, particularly volume of wood was logged by 
household for using and selling has a negative effect on WTP and statistically significant, with 
coefficient of unexpected. This result could be explained that the households gain more benefits 
from forest by logging of wood for using and selling, then they would be decreasing WTP. Due 
to they lose direct benefits by decreasing or could not log the wood from the forest in short term. 
The non timber forest products (NTFPs) and volume of wildlife have statistically significant 
positive effect on WTP. It means the households got more benefits from forest by collecting 
NTFPs2 and hunting of wildlife for consumption and selling they would provide household’s 
labor participate more day per month to protect forest and biodiversity for their survival and 
livelihood. Therefore, the value of WTP would be increasing. The volume of fish and non fish 
was catch by household have statistically significant positive effect on WTP for only policy level 
1. This could be explained that the households had catch more volume of fish and non fish have 
higher WTP for protecting only the forest near their village, but they would be not WTP to 
protect the forest in other areas. Due to these households may not gain direct benefits from other 
area.  
Table 12: The factors affecting WTP to protect forest and biodiversity by GLS 

 
Note: Estimated Coefficient statistically significant at (*) 90%, (**) 95%, and (***) 99% confidence 
levels. Source: Field survey from 23 March to 22 April 2012 and the authors’ estimations. 
 
 
 

3. Discussion 
1.1 Conversation 

           With the high potential in natural resources, Lao people especially rural areas are 
living depend on the forest resources. The biodiversity Conservation has been given a high 
priority of national level and is in line with national policy to protect and conservation for 
sustainable consumption of people living depend on natural resources. This research to estimate 
the contingent valuation of biodiversity in Southern part of Lao to estimate the value of 
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biodiversity was used by households based on market price and estimate the willingness to pay 
for protecting forest and biodiversity for their survival and livelihood and to identify the factors 
affecting willingness to pay for protecting forest and biodiversity for their survival and 
livelihood. Using CVM to estimate the measures the value of forest and biodiversity with the 
survey site were five districts in the three southern provinces of Lao PDR such as Kaleum and 
Dakcheung districts of Sekong province; Phouvong and Snamxai districts of Attapeu province; 
and Pathoumphone district of Champasak province. Of 15 villages in which 69 villages were 
randomly chosen, with three villages for each district. Of these 61 households were randomly 
chosen from Sekong province, 172 households were randomly chosen from Attapeu province 
and 70 households were randomly chosen from Champasak province. So the total sample of 303 
households. The result shows that value of timber for own consumption and sell amount of 
3,893,671,000 kip (USD 487,928.70) per year but the total value of NTFPs were collected by 
villagers in term of market price is 1,644,521,000 kip (USD 206,080.33) per household per year 
that mean one quarter three of total households income. The WTP of both policies is for the 
protecting forest and biodiversity only near their village area was91,023 kip (USD 11.41) per 
household per month an average of 7.25 percent of household monthly income. The WTP of 
policy 2 was higher than mean WTP of policy 1 in amount 111,087 kip (USD 13.92) per 
household per month an average 8.41 percent of average household monthly income. Factors 
affecting willingness to pay for protecting the forest with negative impact is gender and 
occupation because if the households head are female and farmers have lower value of WTP, but 
the education level and households size is positive impact because the large number of 
households members with higher education level have higher WTP to protect forest. 

1.2 Recommendations  
      Increasing education level to the people living in that area with training support 

technique to protect forest for sustainable consumption. For the further study should be 
implement with the community base practice to participation in protect forest. 
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