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ABSTRACT

The purpose of this study was to estimate the environmental economic
value in direct and indirect use, as well as a non-use value or existence value.  The
non-use value is assessed by applying a contingent valuation method (CVM)  with
close-ended questions.  The willingness to pay (WTP) is estimated to support
Thongphaphum plantation for conservation and reforestation activities to be continued
in the future.

The results of TTP valuation showed the direct use value included the
value of timber forest product at 396.21x106 baht and the value of non-timber forest
product at 1.15x106 baht/year.  In the case of the indirect use value, carbon
sequestration of teak tree was valued at 132.01x106 baht.  It is found that, in municipal
areas, age as a variable of the study and has a significant different at  p = 0.05, while
occupation of private business and labour have the same significant value at p = 0.1.
In case of local people, age and marital status are statistically different at p = 0.1.
These variables affected to the willingness to pay (WTP).  The non-use value as an
existence value of TTP by CVM method is 10,951.37x106 baht.

In conclusion, the environmental economic value of TTP is estimated
as 11,480.74x106 baht, while the benefit from TTP as timber forest product is only
396.21x106 baht.  Therefore, the government and FIO should encourage the eco-tour
activity in plantation of FIO in Thailand and promote information, knowledge and the
positive attitudes regarding to implementation of plantations to the public.

KEY WORD :  TIMBER FOREST PRODUCT VALUE/ NON-TIMBER FOREST
PRODUCT VALUE/ CARBON SEQUESTRATION VALUE/
EXISTENCE VALUE/ ENVIRONMENTAL ECONOMIC
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CHAPTER  I

INTRODUCTION

1.1  Background justification

Environmental degradation, resulting from the economic and social

activities of growing population, has increased to a point that the environmental issues

can no longer be ignored.  Environmental problems; e.g. deforestation, soil erosion

salinization, droughts and floods, have become increasingly in particular to forest

degradation.

Forest is an important and valuable natural resource that provides

various goods and services benefits to human as direct and indirect use.  The human

utilize forest not only timber and non-timber products but also land use for agriculture

and resettlement purposes.  Apparently, in terms of benefits this human utilization

caused various socio-economic and environmental problems, which the rate of

utilization is continuously increased.  Therefore, it is necessary for solving

environmental problems, it also emphasizes on sustainable concept.

The forest area in Thailand has been decreased from 53.33 % in 1961 to

25.28 % in 1998 (Charupat, T., 1998: 94).  The data of Royal Forest Department in

1992, the national reserved forest was covered area of 147x106  rai (1 hectare = 6.25

rai) or 45.93 % of total country area, that consisted of conservation area (Zone C)

88x106 rai or 27.50 %, economic area (Zone E) 52x106 rai or 16.18 % and agriculture

area (Zone A) estimated 7x106 rai or 2.25  % (National Reserve Forest Management

Sub-Division, 1992: 31). Therefore, the government realized the forest decline clearly

affected to environmental and socio-economic situations of local and national

communities.
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Forest plantation plays an important role in sustaining a healthy

environment, if the right species are planted in the right place for the right purpose.

The plantation can conserve and protect the soil by reducing erosion, supplying food

for human and animals, providing refuge for wildlife as shade, wind breaker,

regulating water, and nutrient cycle.  It also provides an alternative material supply as

wood for furniture and timber for construction, which reduces the pressure on the

diminishing natural forests.  The forest plantation was introduced as one of strategy to

restore and increase forest areas on the commercial purpose as timber product, it has

not considered other environmental services loss from the deforestation.  The forest

plantation project was organized by Forest Industrial Organization (FIO) under

Ministry of Agriculture and Cooperative.  The demand of timber in domestic and

export purposes are very high enough to stimulate and expand the forest plantation

project all over Thailand.  Particularly, teak is high demand and high economic value,

which FIO was assigned by the government to plant teak tree in the degraded forest in

the northern, the western and some part of northeastern Thailand.

Thongphaphum Teak Plantation (TTP) is one site of FIO plantations in

Kanchanaburi province.  The area covered 18,723.16 rai or 2,995.71 hectares.  TTP

was selected for this study that aimed to estimate total environmental economic

valuation as use value as direct and indirect use as well as non-use value as existence

value.

1.2  Objectives of study

1. To estimate the direct use value of timber forest products in TTP.

2. To estimate the direct use value of non timber forest products in

TTP.

3. To estimate the indirect use value of carbon sequestration in TTP.

4. To estimate the non-use value as existence value of TTP.

5. To estimate the environmental economic value of TTP.
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1.3 Hypothesis of study

The direct use value as timber forest product will be less than the non-

timber forest products, the carbon sequestration and existence value.

1.4  Scope of study

1. The study area is located at Thongphaphum Teak Plantation (TTP),

Kanchanaburi province.

2. The population samples as respondents are randomly selected from

villagers in forest village and the other 5 villages surrounding TTP.  The other

respondents in municipal area of Kanchanaburi, Ratchaburi, Nakhon pathom and

Bangkok are representations for estimating existence value, which represented the

central region of Thailand and closely related to TTP.
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1.5 Conceptual framework

Figure  1-2  Conceptual framework

 Estimate of timber
forest product  of

Thongphaphum teak
plantation (TTP)

Villagers in forest
village and other 5

Villages surrounding
Thongphaphum teak

plantation (TTP)

Value of timber forest
product

Value of non-timber
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plantation (TTP)
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plantation (TTP)

Value of existence

Value of carbon
sequestration
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1.6   Definition terms

1.6.1 Forest plantation : as same meaning reforestation was planting

the forest tree in controlled area under the system and pattern, where there are

confident objectives (Pothai, M., 2001: 4).

1.6.2 Forest village : as same meaning “Modified Taungya system”

or “Socio-Agro-silvic system” was the method provide the area to the farmer who are

called “member of forest villlage” each family about 10 rai to do farming and plant the

forest tree together.  The farmer will receive recompense for farming and maintain the

tree in plantation amount 200 baht/rai.  Besides the member of forest village are

assisted about dwelling and the other welfare such as water supply, electricity, school,

temple and health center etc. (Pothai, M., 2001: 5).

1.6.3 Non-timber forest products : as same meaning non-traditional,

secondary, miner, non-wood was the products are harvested from forests that are not

timber-based, but are planted or fungal based (chaberlain, et al., 2000: 408).

1.6.4  Economic valuation : the techniques are based largely on

consumer or producer willingness to pay for an improvement (or willingness to accept

compensation for a deterioration) in natural systems and ambient environmental

quality (Hufschmidt, 1983: 58).

1.6.5  Contingent valuation method (CVM) : the CV method uses

survey questions to elicit people’s preferences for public goods by finding out what

they would be willing to pay for specified improvements in them  The method is thus

aimed at eliciting their willingness to pay (WTP) in dollar amounts. It circumvents the

absence of markets for public goods by presenting consumers with hypothetical

markets in which they have the opportunity to buy the good in question.  The

hypothetical market maybe modeled after either a private goods market or a political

market (Mitchel and Carson, 1989: 2-3).
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1.6.6  Existence value : a value placed on an environmental goods and

services which is unrelated to any actual or potential use of the good.  At first sight

this may seem an odd category of economic value for, surely, value derives from use?

To see how existence values can be positive considered the many environmental funds

and organizations in existence to protect endangered species (Pearce and Turner, 1990:

134-5).

1.7   Expected results

1. To provide information to the government for better decision making

process regarding policy and plan for forest plantation in Thailand.

2. To recommend the government with the economic instrument as for

supporting forest plantation project.

3. To promote concept of environmental economic valuation into forest

conservation policy and plan in the future.



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Technology of Environmental Management) / 7

CHAPTER  II

LITERATURE REVIEW

2.1  History of reforestation in Thailand

2.1.1  The meaning of reforestation

In the world, FAO (1998) stated that the afforestation means “Artificial

establishment of forest on lands which previously did not carry forest within living

memory” and reforestation means “Artificial establishment of forest on lands which

carried forest before.

In case of Thailand, Pothai, M. (2001: 4) stated that the reforestation

means “Establishment the forest in the area that have a few tree at present or the area

that does not have the tree, by using the natural method or planting”

In the past, the reforestation in Thailand was operated by government

authorities with limited supporting systems.  Recently, the government considered the

reforestation projects to be important for improvement and restoration forest areas in

Thailand.  Therefore, the Ministry of Agriculture and Cooperatives has promoted the

reforestation project implementation in terms of not only government enterprises but

also private sector, which have been emphasis our technical based approach.

Therefore the meaning of reforestation now should be “Planting the forest tree in

controlled area under the system and pattern, where there are confident objectives”

The procedure of reforestation must be thought of the objective at first.

When objectives are fixed already, the works must be planned such as “What species

are planted” , “What method are used” and “How to plant the tree”.  It can be said that

planting in the system.  The reforestation operation that does not have the distinct
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objectives cannot plan the correct planting and make this reforestation operation

goalless and difficult to work on.

2.1.2  Reforestation by the Royal Forest Department

The history of reforestation of the Royal Forest Department has  started

since 1906, when Praya Wannapregpijarn had experiment to plant Teak by Taungya

Plantation method (Pothai, M., 2001: 1). It was successful method by Myanmar people

that they dropped the seed into the hole and teak tree could grow and survive.  The

experiment based on Taungya system was implemented and expanded continually in

Thailand.

Firstly, teak reforestation implemented in 1910 at Mae Pog Teak

plantation,  Den Chai District, Phrae Province, covered area about 66 rai and Mae Joa

Teak plantation, Sung Men District, Phrae Province covered area about 197 rai.  The

both reforestation were operated by dropped seed method or Taungya system.  In

1935, Royal Forest Department tried to plant teak by the new technique using teak

stump at Hay Kong Tea Forest, Kun Yuam District, Mae Hong Son Province.  This

method was successful than dropped seed method or transfer seedling method.  As the

result, teak reforestation by using stump is recommended as the good method and

continued to operate until now.

Secondly, other species reforestation was tried in 1919 at Ban Lam

mangrove area, Phetchaburi Province by planting Kong Kang tree (Genus Rhizophora)

and Prong (Genus Ceriops) that are the native species.  Successfully, the other

selective species were planted in reforestation project around the country.

The government realized to the importance of reforestation, so the

government policy has set up in National Economic and Social Development plan

since 1961.  As the results of policy implementation, the Royal Forest Department

increases the forest area over and over every year.  The species that are planted both

the economic tree and fast growing tree for benefit in the short and long term period.



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Technology of Environmental Management) / 9

For instance, the forest cover area has been increased upto 4,658,912.5 rai (not include

reforestation forest area of Forest Industry Organization and Thai Plywood Company

Limited) since 1906 to 1992.

2.1.3  Reforestation by Forest Industry Organization

From the result of the royal remark of the reigning king that said with

Mr. Vibul Thammabut, the former director of Forest Industry Organization that “The

Forest Industry Organization is a status to has the direct duty to logging, should assist

the government to operate reforestation too.”  This was the origin of idea that

reforestation operation by Forest Industry Organization started.

Pothai, M. (2001: 1) stated that Dr. Amnuy Koawanich, the chief of the

Northern logging of Thailand, proposed reforestation project to the director of Forest

Industry Organization. This project approved from the committee of the Forest

Industry Organization on August 8, 1966.  The minister approved National Economic

and Social Development Plan on June 13, 1967.  The Forest Industry Organization

started the first teak reforestation project in 1968 in the northern Thailand where had

been passed logging organization.  After that in 1974, the Forest Industry Organization

expanded the reforestation to the east logging part, the northeast logging part and the

south logging part.

During 1967 to 1991, FIO had policy to contain 3 parts as following:

Part 1: Reforestation that offer the budget from the forest Industry

Organization that covered area 195,340 rai.

Part 2: Reforestation for recompense from the concession of the Forest

Industry Organization that covered area 121,982 rai

Part 3: Reforestation for recompense from the concession of logging

province company that covered area 116,363 rai
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The Forest Industry Organization had been changed policy by

terminating operation in part 3 since 1975.  Therefore, the Forest Industry

Organization must rearranged policy to suit for the budget and reforested area was

reduce according to no province logging concession in Part 3.

2.1.4  Methods of reforestation

There are 2 methods of reforestation that implemented in Thailand as

follows:

1. Regular planting system:

The procedure of reforestation by hiring the worker planting can be

done by the manager hiring the workers to work on reforestation, all the steps are

started clearing, from planting to maintaining.

2. Taungya system:

The procedure of reforestation by Taungya planting method.  Royal

Forest Department, Thailand has implemented Taungya Planting since 1906 by

dividing the area to a small plot and providing the people who are farmers to stay and

clear in each plot according to ability of each family.  The farmer must plant the tree

following the requirement of the Royal Forest Department.  The Royal Forest

Department would provides seed or seedling or stump to the farmer in exchange for

the benefit.  The Royal Forest Department allows the farmer to plant annual crops in

between the row of planted trees such as rice, corn, chili etc. in this area but the crops

must not interrupt the growth of tree. The farmer must take care and maintain the tree

as well as clear the weed.  When the farmer gathered the annual crops, they could earn

the benefit from plantation directly.  The forest plantation area still belonged to the

Royal Forest Department only the cash crops could belong to the farmers.  This

method is very good for government and people, the people get a work and can plant

the crops for survival, and the government receives plantation by using a little fund.

Since 1856 until now, Taungya planting method has widespreaded to the other

countries especially the countries in Asian region including Thailand.
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In case of the Forest Industry Organization, the reforestation

implemented by Taungya planting system and called “Forest village” or “Modified

Taungya system” or “Socio-Agro-Silvic system”  (Pothai, M. 2001:5).  This method

provides the area to the farmer who are called “member of forest village”.  Each

family obtains about 10 rai to do farming and planting the forest tree together.

Between the row of planted tree, the farmer are grow the perennial cash crops in the

first 3-5 years then the benefit will belong to each family.  The farmer will receive

recompense for farming and maintaining the tree in plantation at the rate of 200

baht/rai.  Besides the member of forest village are assisted about dwelling and the

other welfare such as water supply, electricity, school, temple and health center etc.

Gajaseni, J. (1992: 3-5) stated that taungya systems started in 1967, the

Forest Industry Organization of Thailand began the ‘Forest Village System’, a

modification of the taungya system.  In the Forest Village System, peasants are

recruited to form villages with approximately 100 families in each unit.  Each

household is allotted 1 rai (0.16 ha) of land for permanent settlement and home

gardens.  Health care, education, and other social services are provided for the

families.  Their obligation is to clear and plant 10 rai of teak per year.  Each plantation

unit is assigned to reforest 1,000 rais annually.

Seeds for teak are collected in special seed orchards.  The seeds are

cultivated in beds for one year.  Then ‘stumps’ are prepared by pruning the seedlings

and leaving about 2 cm of stem and 12-22 cm of root.  The stumps are planted by

making a hole with a stick, inserting the stump in the hole, and tamping the soil around

the stump.  The first plantations were planted with stump spacings of 3x3 m. Now,

stumps are planted at 4x4 intervals.  Plantations were established with the expectation

of a 60 year rotation.

Plantation workers are allowed to cultivate annual or biennial crops of

their choice between the teak trees for 2 years after the trees have been planted.

However, they often cultivate a garden for only the first year.  It is difficult to continue

cultivating a garden the second year, because it involves continually moving back and
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forth between the new teak plantation and the old garden, just at the time of peak

labour requirements.

In the traditional taungya method, these subsistence crops were the only

benefit for the peasants.  In the Forest Village System, the workers are paid for

clearing, planting, and weeding the site.  In 1991, the daily rate was 45 baht for men

(US$ 1 = 25.5 baht) and 42 baht for women.  Other family members can also do

contract work for wages by doing additional weeding or thinning on older plots.  If,

after 3 years in the system, a family has cleared and planted 30 rai, the Forest Industry

gives a substantial bonus, depending on the survival rate of seedlings in the plot under

their custody.  After longer periods of membership in the village and fulfilling

obligation, 5 rai will be allotted to each family member for permanent cultivation.

2.1.5  Objectives of reforestation

There are 3 objectives of reforestation:

1. Production forest aims to get the benefit from product of plantation

by selling the products in form of the timber, log, pile and fiber etc.

2. Protection forest aims not only to get economic production but also

to protect the watershed, protect the soil erosion and using this area for the leisure area

etc.

3. Social benefit aims to get work of local people in the rural area,

income and the good quality of life.

2.1.6  Advantages of reforestation

There are several advantages of reforestation as follows:

1) To reforest the useful and valuable native tree species in the

degraded forest area.

There are several species in productive forest but a few species can be

used for timber products.  Reforestation, except for receiving the degraded forest to

become useful forest, produces more timber products.  For example, natural forest
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provides the timber products about 5 cubic meters/rai but reforestation provides the

timber products about 30 cubic meters/rai.  Under the limited area, the reforestation

can increase wood enough for the timber demand.

Reforestation processes are applicable and convenient to manage

because the timbers are the same size with certain quantities.  The logging operation is

easy and convenient, which clear cutting method can be used for harvesting.

2)  To conserve soil and water in the degraded forest area

Reforestation operation in the watershed area, for example in the north

of Thailand is very necessary and important because the crown cover of tree intercepts

the strength of rainfall before hit the ground and penetrate into the soil.  Some of water

remain in the branch (interception) and some flow through the stem (stemflow), some

fall through the cover to ground (throughfall).  The forest that are covered by the trees

have the litters on the soil surface.  The litter can absorb the water and the less water

percolate to soil (infiltration) the remain of water flows on the ground that causes the

surface runoff decrease.  As the result, reforestation can protect soil surface and

protect soil erosion very well.

Reforestation operation also conserves the soil and water on the

mountain our area, for example in the north of Thailand.   However, the manager of

reforestation operation must select the appropriate tree species as fast growing tree

with several characteristics like broad leaves, evergreen tree strong root with branch

system, etc.

3)  To solve the shortage of timber products in the future, the

reforestation operation will produce timber products to serve the demand in the

country

In the past, Thailand used to export teak and made economics benefit to

the country as the second top rank when rice was the first.  But nowadays, Thailand’s

timber demand increase then the country needs to import the timber about several
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hundred thousand cubic meters.  It shows that the timber production is not enough to

supply timber products to the internal market.

Pothai, M. (2001: 6) stated that Sir H. G. Champion estimated that “one

person who uses the timber 1 cubic meter/year is a sufficient livelihood standard and

for developing country and undeveloped country, including Thailand, should have

production forest at least 2.5 rai/person.  If the family planning made to constant

population of Thailand around 48 million people as same as the present, forest area

should be around 120 million rai.  But the data from LANDSAT III satellite image in

1982 specified that there were forest area 97,875,000 rai in Thailand that means the

country is still lack of forest around 22,125,000 rai.  According to this information, it

means that the people of Thailand need to reforest at the rate of 1,106,250 rai annually

for 20 years..

Reforestation for economic purposes usually realize to use of timber, so

it is composed of categories 3 that are:

(1) Producing for log, lumber for building the house such as Teak,

Xylocarpus sp., Dipterocarpus sp.  These species are slowly

growing tree and they have the rotation time about 40-60 years

depend on the size and soil fertility.

(2) Producing for timber industry such as Gmelina arborea, Melai sp.,

Pinus sp.  These species are medium growing tree, the rotation time

is 10-15 years depend on the size and soil fertility.

(3) Producing for pole, firewood, charcoal and fiberboard such as

Eucalyptus, Acacia sp., Casuarina equisetifolia etc.  These species

are fast growing tree, the rotation time are 3-7 years under the

condition.

4)  To generate the government income

In the past, the government had income from exporting Teak and other

species of wood worth several thousand million baht each year.  But nowadays

Thailand does not export the timber from natural forest, on the other hand, the country
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import timber from neighbouring countries each year approximately several hundred

thousand cubic meters.  Therefore, the government income from the natural forest

logging ended, the source of forest income from the plantation as reforestation

operation must be important to the country instead of income from natural forest.

5)  To support and promote the rural people to get work with more

income source and improve quality of life

Reforestation operation in Thailand requires to hire the local worker

rather than using the machine, proceeding from the steps of reforestation in each year

must hire about 22 worker/rai.  According to the fifth of National Economic and

Social Development Plan (1982-1986) implied that reforestation should be done 3

hundred thousand rai per year, so requirement of rural works is about 6.6 million

people.  If the wages is about 50 baht/people, the rural worker get work and income

about 330 million baht annually.  This national investment can support the local

people in the project area to have more source of income so they could improve their

quality of life to certain level.

6)  To establish the new rural society and decrease migration of rural

people into the city for labour work

Under reforestation operation, the rural people can  have enough

income in each year from employment with forest plantation, they will have a better

quality of life and no need to migrate to the city for working. The problem of

migration causes to the crowded community with several social problems that the

government must solves afterward.

Furthermore reforestation by Taungya system as forest village will

provide the rural people to get the certain employment with substantial income.  It also

provides the people to have land for agriculture, logging, school for children, temple,

sanitation and the people can have suitable public welfare health such as water supply

and electricity.
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7)  To provide land for producing agricultural products in agroforestry

system to the people

Reforestation in present applies the Taungya system that is to plant

crops couple plant forest tree.  Agroforestry system or Taungya system implement on

purpose of reforestation to support the people to have the cash certain rai of land for

several patterns of agriculture such as farm production, garden production, etc. with

combining plantation and reforestation together.  This method supports people to have

enough subsistence food and also incomes from agricultural products with effective

using the land in the several purposes.

8)  To create the sunshade and recreation area

The social constraints and pressure seems to be increased tremendously

especially the city people are facing this problems more than the rural.  Therefore, they

need to release their social constraints and pressure by going back to the nature, when

it is peaceful, sheltered, good air and beautiful scenery. Such as national park, forest

park and forest recreation area including plantation too.  This forest plantation can

function as aesthetic service not only to the city people but also the rural.

9)  To serve as wildlife habitat

The reduction of natural forest impacts to wildlife under condition of

habitat loss.  According to the data indicated, that the forest was destroyed 209 million

rai in 11 years with a high tendency of habitat loss.  It is sure that if this problem is not

urgently solved, the wildlife can reduce and some species might extinct.  Therefore,

the forest plantation can provide a habitat for some wildlife, then it also meets the

wildlife conservation purpose.

10)  To serve as silvicultural education station

Several plantations were established long ago, so they often have many

trees and many species.  The students can study about silvicultural sciences and the

other sciences the man-made system compare to natural forest.
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2.1.7  The problems of reforestation

The problems of reforestation in Thailand are classified as following:

 

 1.  The government policy

The policy of reforestation in Thailand has been implemented in

National Economic and Social Development Plan since 1961 until nowadays such as

The 1st National Economic and Social Development Plan (1961-1966)

planned to plant Teak 5,000 rai/year and the other species 8,000 rai/year which would

make the total plantation area of 13,000 rai/year.  That was during 6 years of the first

plan, the government must have the plantation about 78,000 rai.

The 2nd National Economic and Social Development Plan (1967-1971)

planned to plant Teak and the other species altogether up to 140,000 rai.  This was the

result from the shortage of budget during 1968 and 1969.

The 3rd National Economic and Social Development Plan (1972-1976)

planned that “Reforestation in deserted area or bare forest about 20,000 rai/year was a

goal.  Reforestation of the other species in deserted area or denuded forest was about

10,000 rai/year and in watershed conservation area about 92,500 rai”.  Thus the

plantation of the 3rd National Economic and Social Development Plan in during 5

years was the total of 242,500 rai and divided into the different purposes as economic

forest 150,000 rai and protected forest 92,500 rai.

The 4th National Economic and Social Development Plan (1977-1981)

planned to establish the plantation about 500,000 rai/year and during 5 years there was

plantation area at 2,500,000 rai but it did not divide the type of area.

The 5th National Economic and Social Development Plan (1982-1986)

planned that “Reforestation for production forest raise to 300,000 rai/year and

emphasized that the private sector was to be manager and the government would

control the operation to correct from the principle in the site of bare forest including

improvement and planting mangrove tree for breeding aquatic animal in the coastal

area, promotion of fast growing tree planting for firewood and protection of soil

erosion in the northeast and the north of Thailand”.
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2.  Budget

Reforestation need a big budget for operation and maintenance in a long

time because the output from plantation takes very long time to harvest.  Thus it must

have the annual budget to support the management.  If the budget is insufficient or

infrequent or it is not in line with the project, reforestation does not meet successful to

the goal.

The expenses for reforestation can be categories into 3 types that are:

(1) Expenses for the operation: the expense for the operation in the

whole area such as area preparation, planting, clearing and

maintaining.

(2) Expense for the vehicle and the machinery: the expense for the

car of manager, the bus for carriage the worker in plantation, the

wheel tractor and all of machinery in operation.

(3) Expense for management: the expense for salary, allowance,

subscription charge for security of the worker in the plantation

including the stationary charge and other.

3.  Regulation

There are 2 kinds of problems on the regulation that affect to the

operation of reforestation:

(1) complicated regulation:

It makes the work late because the regulation has many steps such as

the area selection has several steps and take a long time, the plantation permission gets

a license take so long for operating the reforestation and sometimes they cannot plant

in the right season so the operation may cause economics loss.  Maintenance of

plantation such as thinning and cutting the tree but the manager must ask for

permission to the officer in charge then the survey for site selection need to process.

This complicated regulation seems not provide the effective and efficient process for

reforestation operation.

(2)  Stricted regulation:

Regulation of Ministry of Agriculture and Cooperatives strictly controls

the site selection or the reforestation area.  For instance, if the reforestation area still
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has some remaining trees the operator cannot cut or move cut the trees from the area.

This reason causes destruction to reforestation operation in several ways that are:

-  The less reforestation area get permit the less government royalty will

be generated.

-  The big trees are remained in the area, while causing the damage by

fire during site preparation.  The fire is difficult to control and can spread all over the

site.

-  The remaining trees in the site are obstruct machinery work.

-  The remaining trees with a broad crown cover provide a wide shade

to impact the tree growth.  This is against to the principle of silviculture system.  There

fore, the Royal Forest Department should adjust the existing regulations to be less

complicated and more flexible in order to improve the effective reforestation

operation.

4.  Technical problems

The technical problems generally are technique of plant selection such

as planting inappropriate species in area, lacking of seed trees, planting inappropriate

seedling size and facing natural peril problems such as drought, forest fire, diseases

and insects.

5.  Operation area

The problems are:

(1) Unfertile soil problems: this is a technical problem which can be

solved by research to select the suitable species or to enhance soil fertility as applying

fertilizer, for example, manure, chemical fertilizer and compost.

(2) Weed problem: it is a great problem because the cagon grass is

difficult to control and compete very well with the trees in plantation area.  The cagon

grass also causes forest fire in dry season because cagon grass is very dry and easy to

catch fire.  It causes the damage on the tree that reduce the tree survivalship.

(3) Encroachment problem: The problem of area is possessed by the

people against the law.  This problem occurs in everywhere in Thailand that causes

deforestation.  The reforestation operation faces to social conflict among government
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officer and landless people or encroachment people that is necessary for setting up

multi stakeholder agreement under the law.  Then the reforestation operation is able to

successfully manage without social conflicts.

2.2  Characteristics of Thongphaphum Forest Plantation

Thongphaphum forest plantation of Forest Industry Organization (FIO)

under the Ministry of Agriculture and Cooperatives is the reforestation project by the

provisional logging concession, located at Moo 1-6, Tombol Huaikayeng,

Thongphaphum District, Kanchanaburi Province.  The forest plantaion is nearby

Khaolam Dam, on the way to Thongphaphum-pilok, 20 kilometers from

Thongphaphum District.

The geographical location is N  05o 80’ to S 21 o 40’ and E 55 o 00’ to W

62o 30’ (Fugure 2-1).  The climatic condition is under monsoon season which summer

season is the period of February to April, rainy season (May to September) and winter

season (October to January).  The annual percipitation is in the range of 2,000 – 4,000

mm.  The historical characteristics of natural forest of Thongphaphum was composed

of mixed deciduous forest, deciduous dipterocarp forest, mixed with tropical evergreen

forest and semitropical forest, and hill evergreen forest.  The forest charactorics

depend on geographical condition.  (FIO and Faculty of Forestry, 2000: 28-31)

The reforestation plan under the forest village system began in 1978.

By gathering the shifting cultivation farmers to live in the forest village that were

supported on various welfares such as water-supply, electricity, school, farming area

and so on by FIO.  The current forest village in Thongphaphum forest plantation

consists of 41 families, 145 villagers and one primary school.  According to the

agroforestry system, the villagers will plant the standing trees intercrops with the

agricultural crops.
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Preeyagrysorn, O. (1992: 95-100) state that since the 1950s, problems

in rural areas of Thailand have increased.  As a result of the heavy clearing of vast

areas of national forest reserves by squatters for agricultural purposes, droughts and

flash floods became a common phenomena.  There was a shortage of timber, supplies

were not adequate for domestic use, and exports declined resulting in a decline in

national revenues.  These factors affected the socioeconomic and political conditions

in Thailand.  Therefore, on 29 April 1975, the cabinet of Ministers directed the Royal

Forestry Department (RFD) to solve the problems through the allocation of land in

degraded national forests reserves to taungya in the Forest Village Programme.

The mordern programde differs from taungya in Burma and Thailand

near the turn of the century in several ways.  In the traditional taungya system, the

farmers were allowed to grow crops for 1 or 2 years among the rows of trees.

However, the farmers were not supplied with any facilities, nor given any economic or

social assistance.  As a result, the peasants were discontent with the system, and would

not give up their nomadic existence.  The system was often faced with shortages of

labour for plantations.

In the modified modern system of taungya, a rural development scheme

is integrated into the reforestation scheme. In this way, the labour force is stabilized,

and a continuous labour force is ensured for the work of plantation.

While the Forest Village System organized by the Royal Forestry

Department (RFD) is similar in some ways to the system organized by the Forest

Industry Organization (FIO), there is difference in the primary objective of the two

organizations.

1. FIO.  The priary goal of the Forest Village System organized by the

FIO is to ensure that there is a sustained yield of timber.  Resettlement of landless

farmers from land belonging to the government is another important reason.

Improvement of the socioeconomic situation of local farmers is a secondary objective.

Administration of the Villages is only by the FIO.
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2. RFD.  In contrast to the FIO villages where timber production is the

main goal, raising the standard of living of rural people, and improving their

socioeconomic status is the primary objective in the RFD villages.  Other objectives of

the RFD programme relate to environmental and social concerns.  They include:

increasing public security; rehabilitating degraded watersheds; resettling landless

farmers on a permanent basis; stopping encroachment on national forest reserves;

rehabilitating degraded forest reserves and increasing the timber production in these

areas; assisting the farmers with agricultural extension, marketing services, etc.

In the modern villages, in which there are about 100 families, a number

of local governance and development organizations have been established.  These

institutions assist village officials in managing community affairs, encourage

participation in community-wide development activities, and promote the

government’s social, economic and internal security policies.  The model used in

designing the Forest Village Programme has provided for a government-apporved

village headman, a village committee, and a development fund managed by elected

neighbourhood members, a rice bank, young adult club, agricultural credit programme,

and paramilitary organizations created under the national programme of Political

Groups for National Security.  In addition, there are schools, medical clinics, temples,

and other social services.  Water and electricity also are supplied.

At the present,  Thongphaphum forest plantation can plant 2,991.20

hectares (18,695 rai) of teak and non-teak species consists of the economic standing

trees as follows:

1. Teak 1,875.20 hectares (11,720 rai)

2. Pararubber 193.76 hectares (1,211 rai)

3. Eucalyptus 424.48 hectares (2,653 rai)

4. Another specie 497.76 hectares (3,111 rai)
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The current Thongphaphum reforestation activities

- The project of OVERSEA SILVICULTURE Cooperation Umeda

(OSC-U) Japan about 112.53 hectares (703.25 rai).

- The KU-JICA-FIO Coperation project about 6.40 hectares (40 rai).

- The pilot project of the plantation management for environment

protection for the guaranty by the Forest Stuartship Council.

- Teak provenance trial research project about 3.20 hectares (20 rai).

- Nature study center for the eco-tourism programs about 15.68

hectares (98 rai).

- On going establishment project of the local industry and forest

cooperative center.

- Teak reforestation and utilization project about 1,875.20 hectares.

(11,720 rai).

- Pararubber reforestation and utilization project about 193.76

hectares. (1,211 rai).

- Training center of the faculty of forestry Kasetsart University’s

student.

2.3  Economic theory

2.3.1  Relationships of human and environment

In economics, the environment is identified as a composite asset that

provides a variety of services.  It is a very special asset, since it provides the life

support systems that sustains, human existence, but it is an asset nonetheless.  As with

other assets, human wish to provide themselves with aesthetic and life-sustaining

services (Tietenberg, 2000: 17-18).
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The environment provides the economy with both raw materials, which

are transformed into consumer products by the production process, and energy and

matters return to the environment as waste products (figure 2-2).

Source: Tietenberg (2000: 17)

Figure 2-2 The economic system and the environment

The environment also provides services directly to consumers. The air

we breathe, the nourishment we receive from food and drink, and the protection we

derive from shelter and clothing are all benefits we receive either directly or indirectly

from the environment.  In addition, anyone who has experienced the exhilaration of

white-water canoeing, the total serenity of a wilderness trek, or the breathtaking

beauty of a sunset will readily recognize that the environment provides us with a

variety of amenities for which no substitute exists.

If the environment is defined broadly enough, the relationship between

the environment and the economic system can be considered a closed system.  For our

purposes, a closed system is one in which no inputs (energy, matter, and so on) are
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received from outside the system and no outputs are transferred outside the system and

no outputs are transferred outside the system.  An open system, by contrast, is one in

which the system imports or exports matter or energy.

If we restrict our conception of the relationship to our planet and the

atmosphere around it, then clearly we do not have a closed system.  We derive most of

our energy from the sun, either directly or indirectly.  We have also sent spaceships

well beyond the boundaries of our atmosphere.  Nonetheless, historically speaking, for

material inputs and outputs (not including energy), this system can be treated as a

closed system because the amount of exports (such as abandoned space vehicles) and

imports (moon rocks, for example) are negligible.  Whether the system remains closed

depends on the degree to which space exploration opens up the rest of our solar system

as a source of raw materials.

The treatment of our planet and its immediate environs as a closed

system has an important implication which is summed up in the first law of

thermodynamics energy and matter cannot be created or destroyed.  The law implies

that the mass of materials flowing into the economic system from the environment has

to either accumulate in the economic system or return to the environment as waste.

When accumulation stops, the mass of materials flowing in to the economic system is

equal in magnitude to the mass of waste flowing into the environment.

Excessive wastes can, of course, depreciate the asset; when they exceed

the absorptive capacity of nature, wastes reduce the services that the asset provides.

Examples are easy to find: air pollution can cause respiratory problems; polluted

drinking water can cause cancer; smog obliterates scenic vistas.

The relationship of people to the environment is also conditioned by

another physical law, the second law of thermodynamics.  Known popularly as the

entropy law, this law states that entropy increases.  Entropy is the amount of energy

not available for work.  Applied to energy processes, this law implies that no

conversion from one form of energy to another is completely efficient and that the
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consumption of energy is an irreversible process.  Some energy is always lost during

conversion, and the rest, once used, is no longer available for further work.  The

second law also implies that in the absence of new energy inputs, any closed system

must eventually use up its energy.  Since energy is necessary for life, life ceases when

energy ceases.

We should remember that our planet is not even approximately a closed

system with respect to energy; we gain energy from the sun.  The entropy law does

suggest, however, that this flow of solar energy establishes an upper limit on the flow

of energy that can by sustained.  Once the stocks of stored energy (such as fossil fuels

and nuclear energy) are gone, the amount of energy available for useful work will be

determined solely by this flow and by the amount that can be stored (dams, trees, and

so on).  Thus, over the very long run, the growth process will be limited by the

availability of solar energy and our ability to put it to work.

2.3.2  The concepts of economic valuation

Dennis and Marisa (2002) stated that economic value is one of many

possible ways to define and measure value. Although other types of value are often

important, economic values are useful to consider when making economic choices –

choices that involve tradeoffs in allocating resources.

Measures of economic value are based on what people want – their

preferences. Economists generally assume that individuals, not the government, are

the best judges of what they want. Thus, the theory of economic valuation is based on

individual preferences and choices. People express their preferences through the

choices and tradeoffs that they make, given certain constraints, such as those on

income or available time.

The economic value of a particular item, or good, for example a loaf of

bread, is measured by the maximum amount of other things that a person is willing to

give up to have that loaf of bread. If we simplify our example “economy” so that the
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person only has two goods to choose from, bread and pasta, the value of a loaf of

bread would be measured by the most pasta that the person is willing to give up to

have one more loaf of bread.

Thus, economic value is measured by the most someone is willing to

give up in other goods and services in order to obtain a good, service, or state of the

world. In a market economy, dollars (or some other currency) are a universally

accepted measure of economic value, because the number of dollars that a person is

willing to pay for something tells how much of all other goods and services they are

willing to give up to get that item. This is often referred to as “willingness to pay.”

In general, when the price of a good increases, people will purchase less

of that good. This is referred to as the law of demand—people demand less of

something when it is more expensive (assuming prices of other goods and peoples’

incomes have not changed). By relating the quantity demanded and the price of a

good, we can estimate the demand function for that good. From this, we can draw the

demand curve, the graphical representation of the demand function.

It is often incorrectly assumed that a good’s market price measures its

economic value. However, the market price only tells us the minimum amount that

people who buy the good are willing to pay for it. When people purchase a marketed

good, they compare the amount they would be willing to pay for that good with its

market price. They will only purchase the good if their willingness to pay is equal to

or greater than the price. Many people are actually willing to pay more than the market

price for a good, and thus their values exceed the market price.

In order to make resource allocation decisions based on economic

values, what we really want to measure is the net economic benefit from a good or

service. For individuals, this is measured by the amount that people are willing to pay,

beyond what they actually pay. Thus, two goods that sell for the same price may have

different net benefits. For example, I may have a choice between wheat and multi-

grain bread, which both sell for $2.00 per loaf. Because I prefer multi-grain, I am
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willing to pay up to $3.00 for a loaf. However, I would only pay $2.50 at the most for

the wheat bread. Therefore, the net economic benefit I receive for the multi-grain

bread is $1.00, and for the wheat bread is only $.50.

The economic benefit to individuals is often measured by consumer

surplus. This is graphically represented by the area under the demand curve for a

goods, above its price (figure 2-3).

Figure  2-3  The demand curve

The economic benefit to individuals, or consumer surplus, received

from a good will change if its price or quality changes. For example, if the price of a

good increases, but people’s willingness to pay remains the same, the benefit received

(maximum willingness to pay minus price) will be less than before. If the quality of a

good increases, but price remains the same, people’s willingness to pay may increase

and thus the benefit received will also increase.

Economic values are also affected by the changes in price or quality of

substitute goods or complementary goods. If the price of a substitute good changes,

the economic value for the good in question will change in the same direction. For

example, wheat bread is a close substitute for multi-grain bread. So, if the price of

multi-grain bread goes up, while the price of wheat bread remains the same, some

people will switch, or substitute, from multi-grain to wheat bread. Therefore, more

wheat bread is demanded and its demand function shifts upward, making the area

under it, the consumer surplus, greater.
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Similarly, if the price of a complementary good, one that is purchased

in conjunction with the good in question, changes, the economic benefit from the good

will change in the opposite direction. For example, if the price of butter increases,

people may buy less of both bread and butter. If less bread is demanded, then the

demand function shifts downward, and the area under it, the consumer surplus,

decreases.

Producers of goods also receive economic benefits, based on the profits

they make when selling the good. Economic benefits to producers are measured by

producer surplus, the area above the supply curve and below the market price. The

supply function tells how many units of a good producers are willing to produce and

sell at a given price. The supply curve is the graphical representation of the supply

function. Because producers would like to sell more at higher prices, the supply curve

slopes upward.

If producers receive a higher price than the minimum price they would

sell their output for, they receive a benefit from the sale—the producer surplus. Thus,

benefits to producers are similar to benefits to consumers, because they measure the

gains to the producer from receiving a price higher than the price they would have

been willing to sell the good for (figure 2-4).

Figure 2-4  The supply curve and producer surplus
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When measuring economic benefits of a policy or initiative that affects

an ecosystem, economists measure the total net economic benefit. This is the sum of

consumer surplus plus producer surplus, less any costs associated with the policy or

initiative.

2.3.3  Types of value

Economists classify ecosystem values into several types.  Dennis and

Marisa (2002) classified the two main categories that are use values and non-use, or

“passive use” values. Whereas use values are based on actual use of the environment,

non-use values are values that are not associated with actual use, or even an option to

use, an ecosystem or its services.

Thus, use value is defined as the value derived from the actual use of a

good or service, such as hunting, fishing, bird watching, or hiking. Use values may

also include indirect uses. For example, an Alaskan wilderness area provides direct use

values to the people who visit the area. Other people might enjoy watching a television

show about the area and its wildlife, thus receiving indirect use values. People may

also receive indirect use values from an input that helps to produce something else that

people use directly. For example, the lower organisms on the aquatic food chain

provide indirect use values to recreational anglers who catch the fish that eat them.

Option value is the value that people place on having the option to

enjoy something in the future, although they may not currently use it. Thus, it is a type

of use value. For example, a person may hope to visit the Alaskan wilderness area

sometime in the future, and thus would be willing to pay something to preserve the

area in order to maintain that option.

Similarly, bequest value is the value that people place on knowing that

future generations will have the option to enjoy something. Thus, bequest value is

measured by peoples’ willingness to pay to preserve the natural environment for future
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generations. For example, a person may be willing to pay to protect the Alaskan

wilderness area so that future generations will have the opportunity to enjoy it.

Non-use values, also referred to as “passive use” values, are values that

are not associated with actual use, or even the option to use a good or service.

Existence value is the non-use value that people place on simply knowing that

something exists, even if they will never see it or use it. For example, a person might

be willing to pay to protect the Alaskan wilderness area, even though he or she never

expects or even wants to go there, but simply because he or she values the fact that it

exists.

It is clear that a single person may benefit in more than one way from

the same ecosystem. Thus, total economic value is the sum of all the relevant use and

non-use values for a good or service. (figure 2-5)

2.3.4  Contingent Valuation Method (CVM)

There are various economic valuation methods to place the value an

ecosystem specially in terms of monetary value.  Contingent Valuation Method is a

reliable and acceptable method and it is mostly implemented in developed countries.

Pearce and Turner (1990:148-153) stated that CVM uses a direct approach - it

basically asks people what they are willing to pay for benefit, and/or what they are

willing to receive by way of compensation to tolerate a cost. This process of ‘asking’

may be either through a direct questionnaire/survey, or by experimental techniques in

which subjects respond to various stimuli in ‘laboratory’ conditions.  What is sought

are the personal valuations of the respondent for in creases or decreases in the quantity

of some good, contingent up a hypothetical market.  Respondents say that the would

be willing to pay or willing to accept if a market existed for the good in question.  A

contingent market is taken to include not just the good itself (an improved view, better

water quality, etc.), but also the institutional context in which it would be provided,

and the way in which it would be financed.
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Sorce: adapted from Barbier, et al. (1997, November)

Figure 2-5  Total economic value concept

One major attraction of CVM is that it should, technically, be

applicable to all circumstance and thus has two important features;

- it will frequently be the only technique of benefit estimation.

- It should be applicable to most contexts of environmental policy.

The aim of the CVM is to elicit valuations – or ‘bids’ – which are close

the those that would be revealed if an actual market existed.  The hypothetical market

– the questioner, questionnaire and respondent – must therefore be as close as possible

to a real market.  The respondent must, for example, be familiar with the good in
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question.  If the good is improved scenic visibility, this might be achieved by showing

the respondent photographs of the view with and without particular levels of pollution.

The respondent must also be familiar with the hypothetical means of payment – say, a

local tax or direct entry charge – known as the payment vehicle.

The questioner suggests the first bid – the ‘starting point bid (price)’ –

and the respondent agree or denies that he/she would be willing to pay it.  An iterative

procedure follows: the starting point price is increased to see if the respondent would

still be willing to pay it, and so on until the respondent declares he/she is not willing to

pay the extra increment in the bid.  The last accepted bed then, is the maximum

willingness to pay (MWTP).  The process works in reverse if the aim is to elicit

willingness to accept (WTA): bids are systematically lowered until the respondents

minimum WTP is reached.

A very large part of the literature on CVM is taken up with discussion

about the ‘accuracy’ of CVM.  Accuracy is not easy to define.  But since the basic aim

of CVM is to elicit ‘real’ values, a bid will be accurate if it coincides (within reason)

with one that would result if an actual market existed.  But since actual markets do not

exist ex hypothesis (otherwise there would be no reason to use the technique),

accuracy must be tested by seeing that:

- the resulting bid is similar to that achieved by other techniques based

on surrogate markets (house price approach, wage studies, etc.)

- the resulting bid is similar to one achieved by introducing the kinds

of incentives that exist in real markets to reveal preference.

There are various ways of classifying the nature of the biases that may

be present in the CVM.  A classification is shown in Table 2-1
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Table 2-1  Source of bias in CVM strategic

strategic

design

Hypothetical

Operational

Incentive to ‘free ride’?

(a) starting point bias

(b) vehicle bias

(c) informational bias

Are bids in hypothetical markets

Different to actual markets bids?

Why should they be?

How are hypothetical markets

Consistent with markets in which

Actual choices are made?

Source: Pearce and Turner (1990:149)

The concern with strategic bias is long-standing in economics and

emanates from the supposed problem of getting individuals to reveal their true

preferences in contexts where, by not telling the truth, they will still secure a benefit in

excess of the costs they have to pay.  This is the free rider problem.  For example, if

individuals are told that a service will be provided if (a) the total aggregated sum they

are willing to pay exceeds the cost of provision, and (b) that each will be charged a

price according to their maximum WTP, then the presumption is that each individual

will understate his or her true demand.  The context is one in which the good in

question is a ‘public good’, or has features of a public good.  Such goods are difficult

to provide in a way that excludes anyone from enjoying them, and the consumption of

the good by each individual tends not to be at the cost of consumption to other

individuals.  Environmental quality has these features.  Hence the relevance of the

‘free rider’ problem.  Typically, however, CVM studies have not found strategic bias

to be significant.
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The potential for design bias arises from various sources the first of

these is starting point bias.  It will be recalled that the interviewer suggests the first

bid, the starting point.  It is possible that this will influence the respondent is some

way, perhaps by suggesting the range over which the ‘bidding game’ would be played

by the interviewer, perhaps by causing the respondent to agree too readily with bids in

the vicinity of the initial bid in order to keep the game as short as possible.

CVM studies have attempted to test for this source of bias, usually by

offering different starting bids, and sometimes by letting the respondent make the first

bid.  Statistically, then, it is possible to see if the mean (average) bid is affected by the

choice of starting bid.  The results are not conclusive, some studies finding no

correlation between starting bids and mean bids, other finding that mean bids were

very much affected by starting bids.

Vehicle bias

This arises from the choice of the ‘vehicle’, or instrument of payment,

used in the approach. Such vehicles include changes in local taxes, entrance fees,

surcharges on bills (e.g. electricity bills), higher prices for goods, and so on,

respondents may be ‘sensitive’ to the vehicle, perhaps regarding $1 paid through taxes

as being more costly to him than $1 paid through an entrance fee.

The tests for vehicle bias are conceptually very simple.  The average

bid should not differ significantly between type of vehicle, e.g. the value of an

improvement to the environment should be roughly the same whether the hypothetical

payment is a tax increase or an entrance fee to the area, etc.  If mean bids do very by

type of vehicle, rule but tests of the rule-by seeing how mean bids do vary with choice

of instrument-seem to suggest some source of bias.  The research issue that arises is

then how to choose a ‘neutral’ vehicle.
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Information bias

This may arise from various aspects of the CVM.  Starting point bias,

for example, could be regarded as a form of information bias since it is the interviewer

who ‘informs’ the respondent of the first bid. The sequence in which information is

supplied may also influence respondents, e.g. indicating the ‘importance’ of a feature

before explaining the nature of the choice. The general amount and quality of

information is also of significance, particularly if the total cost of the environmental

improvement is included in the information.  The tests for such bias are difficult and

usually involve either with holding information from one group and supplying it to

another, or measuring the degree of information thought to be held by respondents.

Various studies suggest no effect, while others derive measured differences in WTP

according to information differences.

Hypothetical bias

The basic idea of CVM is to elicit hypothetical bids that conform to

actual bids if only actual markets exist.  The basic difference between actual and

hypothetical markets is that in actual markets purchasers will suffer a cost if they get it

wrong-regret at having paid too much, for example.  One obvious test is to carry out

the CVM using hypothetical and actual payments.  What work there has been suggests

that hypothetical bias is still a problems seem to produce random variation in study

results and are therefore more properly to be regarded as reliability rather than bias

problems.

Operational bias

This may be described in terms of the extent to which the actual

‘operation conditions’ in the CVM approximate actual market conditions.  This had

led researchers to suggest various ‘reference operating conditions’ (ROCs) which

should be met.  The lists vary but all would include the requirement that respondents

be familiar with the good they are being asked to value, and that they have either prior

experience of varying the quantities of the good, or can ‘learn’ how to do this through

repeated bids.  One might add to the list the requirement for the general absence of

uncertainty, but it is worth nothing that this automatically raises problems for the use
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of CVM in eliciting option values which arise precisely because of uncertainty. It was

noted above that the concept of ‘accuracy’ is a little elusive when considering benefit

measurement techniques.  Validity is a multidimensional concept and no one test will

prove definitive.  But some reassurance is likely to derive from any discovery that

differing techniques secure similar valuations.  Table 10.3 summarises several studies

that have attempted comparisons of CVM and other valuation approaches.  The studies

compared CVM with one or other of the travel cost methods (TCM), hedonic property

price approach (HPM = house price method), and site substitution approach (not

discussed here).  The ranges of values all overlap if accuracy is expressed as ± 60

percent of the estimates shown, and overlap in thirteen of the fifteen comparisons if

the range is ± 50 percent.  These are familiar ranges of error in estimates of demand

functions in economics.  This does not mean that the CVM is ‘correct’ since, as noted

above, we have in turn to make some judgement as to how correct the comparator

techniques are.  But it does tend to be reassuring.

One significant feature of the CVM literature has been its use to elicit

the different kinds of valuation that people place on environmental goods.  In

particular, CVM has suggested that existence values may be very important.  For

example, have suggested that the benefits of preserving visibility in the Grand Canyon

are of the order of $3.5 billion per year, and some $6.2 billion per year if the visibility

is extended to the southwestern parklands of the USA.  Making allowance for future

population trends, annualised benefits rise to $7.4 billion.  These compare with the

control costs of some $3 billion per year.  Existence value estimates are as yet few in

number and should be treated with caution. CVM results are best interpreted as

indicating respondent total economic valuation i.e. a global assessment encompassing

use, option and existence values.
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Table 2-2 Comparisons of CVM with other techniques.

CVM results Indirect market study
Study

Commodity Valuea Method Valuea

Knetsch and

Davis (1966)

Recreation

days

$1.71 per

household/day

TCM $1.66 per

household/day

Bishop and

Heberlein

(1979)

Hunting

permits

$21 per

permit

TCM

value of time = 0

value of time =

¼ median inc.

value of time = ½

median inc.

$11.00

$28.00

$45.00

Desvousges

et al. (1983)

Water quality

Improvements:

(a) loss of use

(b) boatable to

fishable

(c)   boatable to

swimmable

User values:b

Average (across

question format)

$21.41

$12.26

$29.64

TCM User values

$82.65

$7.01

$14.71

Seller et al.

(1984)

Boat permit to:

Lake conroe

Lake Livingston

Lake Houston

Close-end

consumer surplus:

$39.38

$35.21

$13.01

TCM Consumer

surplus

$32.06

$102.09

$13.81

Thayer (1981) Recreation site Population value per

household per day:

$2.54

Site substitution Population value per

household per dsy:

$2.04

Brookshire et al.

(1982)

Air-quality

improvements:

(a) poor to fair

(b) fair to good

Monthly valuec

$14.54

$20.31

HPM (property

values)

Monthly value:

$45.92

$59.09

Commings et al.

(1983)

Municipal

infrastructure in:

(a) Grants, NM

(b) Farmington, NM

(c) Sheridan, WY

Elasticity of

substitution of wages

for infrastructure

-0.037

-0.040

-0.042

HPM (wages) Elasticity of

substitution of wages

for infrastructure; 29

municipalities:

-0.035

Brookshire et al.

(1984)

Natural hazards

(earthquakes)

information

$47 per month HPM (property

values)

$37 per month

Source: Pearce and Turner, (1990:152)

a  Mean values amongst respondents
b  Values apply to post-iteration bids for users of the recreation sites.
c  Value for sample population
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2.4  Biomass and carbon sequestration assessment

Gajaseni, N. (2000: 145-146) stated that it explores carbon storage as

one simple indicator in ecosystem evaluation.  Carbon storage can be defined in terms

of ‘ecosystem good’ related to primary production in organic components with

providing the energy to maintain biological needs and ‘ecosystem service’ also

involved to nutrient cycling among organisms in the different trophic levels through

food webs.  The importance of carbon storage can be summarised as:

-  Important feature of biological structure and functions

-  Sensitive the natural and human changes

-  Important in relation to the major global issue of climate change

The carbon storage has some limitations as an indicator of ecosystem

diversity value because ecosystem diversity encompasses the broad differences

between ecosystem types, and the diversity of habitats and ecological processes

occurring within each ecosystem types.  The carbon relates to only one of ecosystem

service in ecosystem functions even though carbon can be stored at the different rate

or capacity depending on the spatial and temporal scale without relationships to the

evolutionary processes like species diversity level.  However, the amount of carbon

storage can reflect the potential of ecosystem to store carbon in biomass, which related

to environmental factors and also ecosystem types.  The production as biomass also

supports the flow of energy and nutrient in the whole ecosystem.  Therefore, the

carbon storage is justified as an appropriate indicator for representing the ecosystem

value at certain period of time scale.

The measurement of carbon storage in ecosystems.  Ecosystems have a

fundamental process of primary product (autotophy) by which carbon enters the

biosphere from the atmosphere.  Carbon may accumulate in plant biomass or be

released in plant respiration.  NPP provides a measure of plant growth over time and

represents the balance between plant photo synthesis and respiration.  Following death

of plants, or consumption by animals, carbon may be sequestered in detritus pools or

in soil and then released through biomass decay (respiration) and/or burning.  NEP
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thus represents the balance between NPP and heterotrophic respiration, giving a

measure of carbon gain or loss in the ecosystem.

As ecosystems develop through successional stages and move towards a

more steady state, they have additional growth tends to increase the biomass and

sequester carbon.  The standing biomass of ecosystem plus NPP provides an estimate

of accumulating carbon stock in an ecosystem, the amount of carbon storage can then

be explored in terms of monetary value.  Thus, carbon storage may be a simple

quantity as an ecological indicator for various ecosystem services in evaluation.  From

one particular point of view, carbon storage needs urgent consideration because it

directly affects the phenomenon of global warming.  If the carbon storage approach

can be incorporated into environmental consideration and sustainable development,

then it may provide an additional indicator for decision-makers to account for

conservation of natural and managed ecosystems in relation to carbon storage for CO2

mitigation.

Table 2-3 compares the comparative costs of CO2 mitigation in the

different options and summaries the carbon cost in relation to mitigation objective by

the different options.  It seems that the forestry option would be the cheapest option

when compares to the high technology option.  In the fact that the unit cost of C

storage in forestry option has excluded the land costs and other transaction costs to

conserve and store the carbon in the forest systems.  Especially the transaction costs

may significantly increase these estimated carbon cost.  The carbon cost of Forestry

option can be several times higher than this estimation.  If the land and opportunity

costs and/or the costs of establishing infrastructure, protective fencing, training

programs, and tree nurseries are included, their costs can be offset by revenues from

timber and non-timber products (Brown, et al., 1996: 775-797).  Moreover, the costs

of removing atmospheric CO2 basically emphasis on (Hourcaded, et al., 1996: 300-

366):

-  the forestry option as carbon sequestration

-  the cost of changing from fossil to non-fossil fuels

-  the substitution of different substances for greenhouse gases
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Table 2-3  A comparison of CO2 mitigation cost in the different scenarios

Scenarios of CO2 mitigation US$/tonneC Reference

1.Forest plantation

-Teak plantation (Thailand)

-Eucalyptus plantation (Thailand)

-Teak plantation (Thailand)

-Eucalyptus plantation (Thailand)

-Agroforestry (Thailand)

-Tree plantation (Nepal)

2-18

4-13

56.5

9

2-11

16

Wangwacharakul & Bonwanwiwat, 1995

Wangwacharakul & Bonwanwiwat, 1995

FIO, 1999*

FIO, 1997

Dixon et al., 1994

Faeth et al., 1994

2.Reforestation

-Tropical forest (NE Thailand)

-Reforestation (South Africa)

-Reforestation (India)

-Reforestation in community forest

(Thailand)

11

8

15

11

Faeth et al., 1994

Winjum et al., 1993

Winjum et al., 1993

TEI, 1998

3.Energy efficiency

-Developed countries

-Developing countries

Up to 40 Hall & House, 1994

Hall & House, 1994

4.Nuclear energy

-Developed countries

-Developing countries

35-70

80-120

Hall & House, 1994

Hall & House, 1994

5.Solar energy

-Developed countries

-Developing countries

25-100

50-200

Hall & House, 1994

Hall & House, 1994

6.CO2 Scrubbing

-Developed countries

-Developing countries

100-200

100-200

Hall & House, 1994

Hall & House, 1994

Source: Gajaseni, N. (2000: 86)

Note: *Carbon cost is estimated from the FIO (1999) report, which is based on the first rotation (30 year

period from 1999-2028) of teak plantation project.
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-  the new technologies for efficiency improvements in the energy

systems

-  decentralised biomass combustion and biogaification

Hall and House (1994: 11-30) indicate that forestry options were only

part of an overall strategy.  The options should include energy efficiency, alternative

fuels as clean energy, and emission control technologies.  The prevention of

deforestation should be persuaded vigorously and immediately wherever possible.

Nordhaus (1991: 37-65) suggests the forestry option as the reforestation of open forest

or disturbed forest can potentially expand the natural accumulation of carbon and

appear to be moderate economic option (relative to extreme levels of control on

carbon fuels).  Nilsson and Schopfhauser (1995: 267-293) also recommend that the

forestry option for the mitigation of carbon include slowing the rate of tropical

deforestation, increasing the forest productivity and increasing afforestation.

In case of Thailand, the present value of the opportunity cost of land is

estimated to be between US$ 44 and US$ 89/ha (Wangwacharakul and Bonwonwiwat,

1995: 293-297).  Therefore, the carbon cost of teak forest plantation in Thailand is

estimated at US$ 56.5/tonne C by FIO (1999:39), which include the costs of planting

tree, operational cost, maintenance cost, infrastructure cost and land rental cost.  This

carbon cost will be considered to adopt for carbon pricing in this study as forest

plantation scenario.

2.5  Research related

Sindhusen, W. (2002)  aimed that the study is to estimate Thai

people’s willingness to pay for sea turtles conservation and to examine socio-

economic characteristics and attitudes towards sea turtles conservation that influence

the willingness to pay.

The result showed that the mean willingness of Thai people to pay for

sea turtles conservation is equal to 180.60 baht/capita.  Monthly income, which is one

of the socio-economic characteristics and attitudes towards sea turtles conservation of
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the respondents, are the significant variables that influence their willingness to pay.

Moreover, the results of survey questionnaire and personal interviews, it can be

concluded that it is important to collect and disseminate the information about sea

turtles to educate the public about the conditions sea turtles face in order to find

possible ways to conserve them.  The campaigns to raise awareness of people

especially children is to be more concerned with the environmental and natural

resources.

Prapamontol, N. (2001)  studied the contingent valuation method

applied to conservation of fishery resources in Bung Lahan wetland, Chaiyaphum

Province used the contingent valuation method and dichotomous choice question.

The result indicated that the mean and median value which fishery

households revealed their willingness to pay for conservation of fishery resources in

Bung Lahan were 417.16 and 259.04 baht/household/year, respectively.  The total

value, which the total of 4,035 households were willing to pay for conservation of

fishery resources in Bung Lahan, was 1,683,240.60 Baht/year.  In comparison, fishery

households benefited 20,349.20 baht/household/year on average from capture fisheries

in Bung Lahan.  The total benefit which 4,035 households altogether derived from this

wetland was 82,109,022 baht/year.

The key factors significantly determining the economic value for

conservation of fisher resources in Bung Laphan (P<0.05) were housing location, the

importance of fishery resources to the household, and the source of information about

conservation of fishery resource.

Satjapong, A. (2000). aimed to assess the existence value of the Doon

lum phan forest and to study factors affecting the willingness to pay of people to

sustain the existence of the forest.  The Contingent Valuation Method (CVM), using

closed-ended iterative high value questionnaires, was employed to assess the existence

value.  The survey was conducted among people resided within the radius of 1

kilometer around the forest.

The existence value of the forest was estimated to be 52,583 baht/year.

The study on the willingness to pay found that most house households were not
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willing to pay but they were willing to devote their labour in the forest conservation

activities.  The willingness to pay amounted to 201 baht/household, which the highest

and lowest amounts were 900 baht and 0 baht, respectively.  The factors affecting the

willingness to pay were net household income and number of children in the

household.

Jirojkul, S. (2001). studied on an application of the contingent

valuation method in valuing a mangrove forest of tambol Leam Pak Bia, Amphoe Ban

Leam, Changwat Phetchburi.  By employing questionnaires to interview 238 random

samples, there were 3 targeted groups as  local people living in the study area,  the

researchers of Royal Leam Pak Bia Environmental Research and Development Project

and the lecturers in mangrove ecosystem.  Then, willingness to pay and willingness to

accept compensation of mangrove conservation are estimated.  These values are then

used to estimate the mangrove forest values.

The results of the study on valuation of the mangrove forest, which

covers an area of 17,502 rai indicated that the value of willingness to pay is

709,738.97 baht/year, whereas the values of willingness to accept compensation is

104,988,488.80 baht/year, and average value of willingness to pay and willingness to

accept compensation is 52,849,113.98 baht/year.

Orankitcharoen, K. (2002)  aimed to study uses environmental

economics concept to find out the willingness to pay entrance fees of visitors who

visited Nangrong Waterfall, Sarika Waterfall and Wangtakai Park Area, Nakohonayok

province.  Contingent Valuation method (CVM) and Contingent Ranking Method

(CRM) were applied.  Factors that affect willingness to pay were also investigated.  A

questionnaire was used to obtain data from 400 samples of which 150, 138 and112

samples were from Nagrong Waterfal, Sarika Waterfall and Wangtakai Park

respectively.  The data were analyzed by LIMDEP program for CRM and SPSS for

window for CVM.  In addition to percentage, maximum, minimum, standard deviation

and mean, Multiple Regression Analysis (MRA) was used to analyze the relationship

between willingness to pay and Independent Variables.
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The Willingness to Pay (WTP) to use Nangrong Waterfall is 23.4

baht/person according to CVM while according to CRM the value of this recreation

area is 184.3 baht/person (including forest tracking attribute) and 751.3 baht/person

(not including forest tracking attribute).  Sarika Waterfall is 25.1 baht/person

according to CVM and is 662.9 baht/person according to CRM.  The WTP to use

Wangtakai Park equals to 26.4 baht/person according to CVM and the value of

Wangtakai Park is 557.6 baht/person according to CRM.  There are 3 factors that

affect WTP.  They are monthly incomes (INC) that have a positive sign and are

significant at level 0.01, attitude of visitors in natural recreational area conversation

(ATTI) and knowledge of visitors in natural recreational area conservation (KNOW)

which both also have positive sign and significant at level 0.05.  The revenue from

visitors that used the Nangrong Waterfall under CRM is expected to be 91.8 million

baht/year (including forest tracking) and 374.2 million baht/year (not including forest

tracking).  For Sarika Waterfall, the estimated revenue is equal to 304.5 million baht

per year.  For Wangtakai Park, the estimated revenue is equal to 210.3 million

baht/year.  With CVM, the revenue is expected to be 11.7 million baht/year, 11.5

million baht/year and 9.9 million baht/year for Nangrong Waterfall, Sarika Waterfall

and Wangtakai Park respectively.

Boondet, I. (2000) study on a valuation of sea turtles conservation in

Thailand.  This study has main objective for valuation of sea turtles conservation in

Thailand as an economic value of the environment by using contingent valuation

method (CVM) and five types of questionnaire for measuring willingness to pay

(WTP) of population and using ordinary less square (OLS) to analyze five factors

effected WTP.  This studies use total of 300 samples from three provinces that are

Bangkok, Chon Buri and Srakaew.

Results of this study show that valuation of sea turtles conservation in

Thailand is 263.13 baht/year/capita.  Socioeconomic characteristics of samples are sex

that are 55 percent of men and 45 percent of women.  Average of age is about 34

years.  Almost of education is 79 percent of higher secondary school.  Monthly

average of income is 63 percent between 5,000-20,000 baht that significantly effected

WTP.  Information about sea turtles conservation in Thailand is 17 percent of samples
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used to visit to the area of sea turtles conservation that significantly effected WTP.

The five factors of this study can explain WTP significantly.  However, they effected

WTP only at 16 percent.  Other factors that do not study effect WTP at the rest of 84

percent.

Valuation of WTP of sea turtles conservation in this study is 263.13

baht/year/capita.  Then multiples by 32.5 millions of population in Thailand that

standing at age of working.  So the valuation of sea turtles conservation in Thailand is

8,552 millions baht/year.

Wiwatthanapornchai, S. (2001) studied on non-use value assessment

of endangered wildlife species and natural resource of Phu Khieo Wildlife Sanctuary,

Chaiyaphum province.  Wildlife resources are the important component of

biodiversity.  At present, wildlife species in many protected areas are threatened and

become endangered which is also in the case of Phu Khieo Wildlife Sanctuary

(PKWS).  The overall objective of this study is to assess the non-use values of two

parts: the endangered wildlife resources in PKWS and the total natural resources in

PKWS.  By applying contingent valuation method (CVM) with double bound close-

ended question, the values are estimated using the willingness to pay (WTP) for the

conservation of natural resources from Thai people who are non-users of the area.  The

market prices of wildlife resources by types, alive or dead, whole body or parts as well

as factors determining their prices, and their market channel are examined using the

data collected in the areas where wildlife resources are hunted and/or sold.

In the study of market prices and channel of the wildlife resources, each

type of wildlife is priced depending on its selling location, the characteristic of its part,

its species, and its scarcity level.  It is found that Chatujak Weekend Market is an

important outlet of these illegal activities.  In an assessment of a non-use value of 66

endangered wildlife species in PKWS, the study found that an average WTP is equal

to 1,531.57 baht/person/year.  It is also found that factors affecting the willingness to

pay include: the starting bid, individual income, number of household members, and

individual’s experience in becoming members of or working with natural resources

conservation projects.  In an assessment of a non-use value of the total natural

resources in PKWS, the study found that an average WTP for conserving the natural
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resources is equal to 1,929.83 baht/per/year.  It is also found that factors affecting

willingness to pay consist of: the starting bid; individual income; gender; being a

student (who is economically inactive); northern, northeastern, and southern

inhabitants; the familiarity of the name of PKWS; and individual experience in visiting

other protected areas.  The result shows that the average WTP for conserving total

natural resources in PKWS is greater than the average WTP for conserving

endangered wildlife resources in the area which is statistically different at the 99

percent level.

Finally, it is found that the non-use value of endangered wildlife

resources in PKWS is estimated to be 50,107 million baht/year and the non-use value

of total natural resources in PKWS is estimated to be 63,137 million baht/year.  In

conclusion, the non-use value of the former is contributed at about 80 percent of latter.

Wongusata, P. (2000) “The Valuation of Mangrove Plantation on the

New Mudflat at Samutsongkhram Province.”  This study was aimed to identify the

valuation of mangrove plantation on the new mudflat area.  Contingent Valuation

method (CVM) were applied  that affect willingness to pay were also valuation of

mangrove plantation on the new mudflat.  A questionnaire was used to obtain data

from 281 samples.

The willingness to pay for use value, option value, existence value and

total value in the provincial level was 451,807.68  10,911,935.62  17,224,981.31

28,588,184.61 baht/year and in the national level was 28,730,193.36  171,475,499.80

289,746,661.80  489,958,355.00  baht/year respectively.  For direct uses, willingness

to pay was positively correlated with average income, education and attitude while

frequency to utilize the mangrove area was negative corelated.

Pheangsawat, P.  (1999)  “An Economic Valuation of Ayutthaya

Historical Park, Ayutthaya Provice.”  People should be shown the value of protected

areas in concrete and abstract terms.  Protected areas are public good and thus it is

difficult to assign a market price to them, so it may appear that the areas have no

value.  Lack of price encourages people to exploit protected areas, and their condition

deteriorates.  So the purpose of this research is to undertake monetary economic
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valuation of Ayutthaya Historical Park in 3 dimension 1) use value 2) option value and

3) existence value by travel-cost method and contingent valuation method.  The

factors which affected the monetary economic valuation and the level of satisfaction of

tourist and local residents were also examined.  The study sample was composed of

156 Thai and foreign tourists who visited Ayutthaya Historical Park, 156 local

residents and 156 Thai and foreign tourists who never gone to Ayutthaya Historical

Park.  Data were collected by using questionnaires.

The results of this research show that : 1) the result of multiple

regression analysis indicates that 1.1) for tourist who visited the park, use value was

significantly affected by visitor’s occupation being government/ state enterprise

worker and private sector worker, and average monthly income.  1.2) for tourist who

had never visited the park, option value was significantly affected by average monthly

income and education level.  1.3) for all subjects, existence value was significantly

affected by average monthly income, education level, occupation in government/state

enterprise and private sector and information received about monument conservation.

2) The use value by travel-cost method is about 390,660,649 baht/year and by

contingent valuation method is about 7,591,360,603 baht/year.

This research show that, considering the direct and indirect economic

benefit of the park such as local income and employment and historical value, the

Ayutthaya Historical City Conservation and Development project should expand its

efforts to include all areas of the park and ensure that these efforts continue in the

future.

Krasuaython, T. (2000) aimed at assessing a non-use value of natural

resources and environment in Huai Kha Khaeng Wildlife Sanctuary (HKK).  Non-use

value plays a crucial part of the total economic value, as HKK is known as the “world

natural heritage.”  The study applies the contingent valuation method (CVM) with a

referendum type in the form of double bounded questions for measuring willingness to

pay (WTP) of non-users.  In assessing non-use value, two approaches are compared.

In the first once, the value in estimated with the total changes in natural resources and

environment of HKK.  In the second approach, the value is estimated when changes in
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quality/quantity of particular types of natural resources in HKK occur.  Statistical test

of the difference in the non-use values derived these approaches is conducted.

Results of the study show that the non-use value of natural resources

and environment in HKK is estimated to be 44,320 million baht/year in the first

approach and 65,440 million baht/year in the second.  The values are found

statistically different at 99 percent.  The difference in non-use values estimated from

these two approaches are probably due to small sample size.  It is suggested that an

increase in sample size should be considered in further studies.

Result from the second approach show that factors such as the area size

of HKK and a level of productiveness (number of wild elephants) affect WTP

significantly at 95 percent.  This indicates that the non-use value of HKK depends on

the components of its natural resources and environment in the area and its

productiveness.  Thus, when the total non-use value of natural resources and

environmental is estimated for the whole area, use of its value for part of area may not

be simply done by taking a per unit value.

Sukmongkolrat, C. (2000) studied on willingness to pay the utilization

of coral resource on tourism: a case study of Ko Chang National Park in Trat province.

The purpose of this research was to study the willingness to pay (WTP) factors that

affect the utilization of coral resource by tourists.  A survey research method was

employed in this study.  The study sample comprised of 103 tourists who viewed the

coral resource, and 109 tourists that did not, 22 businesses that supplied equipment for

coral viewing, as well as 24 businesses that did not , and 206 local residents.  The

WTP study was achieved by using travel cost method and contingent valuation

method.  All variable factors such as age, average monthly income, travel cost with

time value, etc., were analyzed using multiple regression analysis.

The WTP for use values, of coral resource utilizing for tourism under

travel cost and contingent valuation methods were baht/year219,808,391 and

1,026,027,000 baht/year respectively.  The total economic value was 7,185,500,182

baht/year.  Average monthly income, attitude toward coral resource and presentation

WTP had significant positive effects on WTP for the use value.  However, age as

another significant independent variable showed an opposite outcome.  The WTP for
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option value had significant positive relationship with age, average monthly income,

travel cost with time value, knowledge and attitude.  Average monthly income,

frequency of visits, knowledge, attitude, and information received had positive but

level of education had negative relationship with the WTP for existence value.  All

variables were evaluated at ∝ = 0.05.

TDRI (1995) evaluated Khao Yai National Park by measuring use

value of tourism and various recreational activities by TCM and CVM.  And TKRI

measured option value and existence value by dividing sample groups into 2 groups

comprising users and non-users and used open-ended and close-ended interactive

technique for questioning.  The study result found that Thai tourists were willing to

pay 22 baht/person/time and 730 baht/person/year for conserving Khao Yai.  While

other Thais who were not tourists were willing to pay 183 baht/person/year for

conserving a National Park.  While people who thinks that they will tour in the future

are willing to pay 196 baht/year.  Total economic value of Khao Yai National Park

was approximate 3,080 million baht/year or 35,000 million baht/year in the present

value at the discount rate of 10 percent.
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CHAPTER  III

METHODOLOGY

Basically, this study was the research survey type that set up objectives

to estimate the environmental economic value of TTP, Kanchanaburi province.  The

scope of methodology also implemented the standard methods regarding to the

specific valuation and followed by steps of study as follow:

3.1  Methods

3.1.1 Valuation of direct use value

3.1.1.1  Timber forest product value

3.1.1.2  Non-timber forest products value

3.1.2   Valuation of indirect use value as carbon sequestration value

3.1.3   Valuation of non-use value as existence value

3.1.4   Environmental economic value

3.2  Sample design

3.3  Data collection

3.4  Data analysis

3.1 Methods

3.1.1  Valuation of direct use value

In this study, the estimate use value was characterized into direct use

and in direct use estimate about direct use value as timber forest products value and

non-timber forest products value.  The methods are different as they are indicated in

the following.
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3.1.1.1  Timber forest products

By forestry methodology, the estimation of timber quantity is

considered only commercial stem volume of tree.  Therefore, the effective and

appropriate equation was developed by Forest Research Center (1996: 84), the

equation is

Vscom  =  0.0000014 (GBH)2.846 r2 = 0.9532

where; Vscom     =     Commercial stem volume (m3)

GBH        =     Girth at breast height (cm)

To estimate value of timber forest product, the equation is the

function of timber quantity and market price as follow (Corvanich. N., 1984: 36) :

( )∑
=

=
n

t
tt PQTFP

1

.

where; TFP    =     Value of  timber forest product (baht)

Qt       =     Commercial stem volume (m3)

Pt        =     Price (baht/m3)

t =     Plot number

n =     Total plots

The equation of timber valuation is not emphasized on the net

benefit of TTP so the capital cost is ignored.  Because the estimate direct value of

timber is considered only present value of TTP, the financial benefit of FIO is not

taken into consideration of the study
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3.1.1.2  Non-timber forest products

The contributions of non-timber forest products (NTFPs) can

make benefit to rural livelihoods, and the fact that their use is less ecological

destructive than timber harvesting.  It encourages the belief that the more intensive

management of TTP for such products is, the more contribution can serve to both

socioeconomic development and conservation objectives.  It also leads to initiatives to

expand commercial use of NTFPs, including mushrooms, fruits, saps and resins, ferns,

tubers and herbs.  This study evaluated the non-timber forest products values of the

TTP by the survey method.  To estimate value of non-timber forest products, the

equation is the function of non-timber forest products quantity and market price as

follow (Viboonpun, B.,  2000:  28) :

( )∑
=

=
n

i
ii PQNTFPs

1

.

where; NTFPs =     Value of  non-timber forest products (baht)

Qi =     Quantity of non-timber forest products

(quantity unit)

Pi =     Price of non-timber forest products

(baht/quantity)

i =     Product number

n =     Total number of products (firewood,

charcoal, bamboo, white mushroom and

other mushroom)

This study estimate value of non-timber forest products from

direct use without consider the net forest benefit.  Therefore, the value will not deduct

labour cost of gathering non-timber forest products.
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3.1.2  Valuation of indirect use value as carbon sequestration value

Teak tree has ability to absorb carbon dioxide from atmosphere and

sequester carbon into biomass.  TTP will play a major role in carbon sequestration in

similar to the natural forest.  The valuation of indirect use as carbon sequestration can

be calculated by the following equation (Gajaseni, N., 2000: 197):

CV(t) =     f {TC (t), P}     0 ≤  t ≤ T

where; CV(t) =   Value of Carbon sequestration (baht)

TC(t) =   Total carbon sequestration in Teak plantation

(tonne C)

P =   Carbon price per unit (baht/tonne C)

The estimated carbon price from the FIO report (1999: 39) at is 56.5

US$/tonne C.  Therefore, the biomass of teak can be estimated from the above-ground

biomass and converted to carbon contents or carbon stock or carbon sequestation in

unit of tonne C (Chittachumnonk, P., et al., 2002: 23).

3.1.3  Valuation of non-use value as existence value

TTP is now the largest teak (Tecona grandis) plantation.  In the

previous, the researchers have assessed the economic value of the amenities in terms

of use value, the value derived from the actual use of the resource and their attributes.

In this study, was focused on the non use value of the TTP in regards to the existence

value of the resource, which meaned to someone neither directly consume it nor its

services.  Existence value is defined as a willingness to donate money for reasons of

altruism,  in order to guarantee the existence of the resource or habitat.  The study

assessed the non use value of the conservation TTP and reforestation activity by

adopting the contingent valuation method (CVM).
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Contingent Valuation Method (CVM)

The concept of  the CVM is a survey-based method of assigning value

to something under a particular hypothetical market that is described to the

respondents.  CVM collects preference information by asking people how much they

are willing to pay (WTP) for providing a public good, or how much they are willing to

accept (WTA) in compensation for receiving less of that public goods (Pearce and

Turner, 1990:148).  The process of CVM is compassed of the following step:

a)  Questionnaires design

The questionnaire was carefully designed.  Donations for conservation

TTP and reforestation activity to be continued in the future.  The questionnaire

purpose to collect socio-economic characteristics, attitudes and willing to pay for TTP

conservation and reforestation activity of respondents.  The questionnaires are

designed for 2 set as following:

- Questionnaire No 1 : was designed for municipal people, who left far

from TTP.  The questionnaires contained 3 sections that is

Section I : Socioeconomic of respondent  was included age, sex,

monthly income, occupation, marital status, education.

Section  II  :  Information about TTP was included general information,

attitude of respondents, awareness of respondents to TTP.

Section III  :  Willingness To Pay of respondents.
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- Questionnaire No 2 : was designed for local people, who lived around

and nearby TTP.  The questionnaires contained 3 sections that is

Section I  :  Socioeconomic of respondent was included age, sex, annual

income, occupation, marital status, education.

Section  II : TTP utilization of  respondent was included fuel in

household and gathering non-timber forest products in TTP.

Section III  :  Willingness To Pay of respondents.

b)  Card data and photographic design

Card data and photographic I : described the general data and utility of

plantation.  For example soil and water conservation, recreation, scarcity of wood in

the future, silviculture education services, social benefit and carbon sequestration

potential and other utilities.

Card data and photographic II : described the problems of plantation

project as limited budget and less government supports and assumption condition as

clear-cut harvesting to get the economic benefit for FIO operation.  Then, The TTP

will be terminated that causes some effects to the environment such as fire,   drought,

flood,  soil erosion etc.

Card data and photographic III : were designed for willingness to pay

by using closed-end bidding game technique.  The first bid would start from 100 bath

when the respondents could not determine the amount of donation.

c) Survey strategy

A pretest survey of questionnaire No. I for municipal people in

Thongphaphum district and Arawan waterfall  was 34 samples. The questionnaire No.

II purpose to villager in Moo 5 Banraipha was 30 households.  The total pretest

questionnaire was 64 samples, which were analyzed.  The results must be take to

consider for the better questionnaires design.
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The survey was carried out in August and October 2002.  A total of

respondents for both questionnaire sets was 332 sample.

d) Willingness to pay estimation

The equation is used in this study to analyze the existence value of TTP

and evaluate the factors that might have any influences on the respondents willingness

to pay can be written as follow (Wongusata, P., 2000: 43);

WTPi  =  f ( Sexi, Agei, Edui, Mstatusi, Inci, Occui, Nofhi, Atti)

where; WTPi =  willness to pay existence value i

Sex =  sex

Age =  age

Edu =  educate

Mstatus =  marital status

Inc =  income

Occu =  occupation

Nofh    =  number of house

Att =  attitude
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Valuation of non-use value as existence value

Willingness to pay (WTP) in study area can be obtain by multiplying

the average WTP by the number of people in study area as Bangkok, Kanchanaburi,

Ratchaburi and Nakhon pathom province as follow (Pham and Tran Vo, 2001: 40-41)

WTPstudy area = AWTP x N

where; WTPstudy area =  willingness to pay of study area for

valueation of existence value (baht)

AWTP =  average willingness to pay (baht/person)

N =  number of people in study area (persons)

3.1.4  Environmental economic value

Economic value is one of many possible ways to define and measure

value.  Although types of value are important, economic values are useful to consider.

In the process of making economic decision always involves tradeoffs in allocating

resources, which environmental value will be included.  The one purpose of this study

is to estimate the environmental economic value of TTP as following equation.

Environmental economic value  =  Timber forest product value + non

timber forest products value +

carbon sequestration value  +

Existence value
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3.2  Sample Design

The definition of population in this study is human population who may

or may not directly involved to TTP in terms of use and non-use purposes.  The

sample designed in to 2 groups of population as follow:

3.2.1  The villagers in forest village and other 5 villages surrounding

TTP,  Thongphaphum district,  Kanchanaburi province as respondents of utilization of

TTP.

3.2.2  The people who live in municipal area of Bangkok,

Kanchanaburi, Ratchaburi and Nakhon Pathom province as respondents of utilization

of TTP.

Practically, the primary data collection used simple random sampling

method.  The design of sample size selection was introduced by using Yamane’s

formula  (Yamane, 1973: 1088):

2)(1 eN
N

n
+

=

where;  n     =     Number of sample size

N    =     Total population number

e     =     Acceptable error (0.01 or 1 %)

According to Yamane’s equation, the pupulation sample was selected

for the people who directly and indirectly utilized the TTP as following;

-  The local people in Forest Village and other 5 villages surrounding

TTP included of 132  households (Table 3-1).

-  The municipal people in municipal of Bangkok, Kanchanaburi,

Ratchaburi and Nakhon pathom province included of  200 samples that was the total

sample of 332 (Table 3-2).
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Table 3-1 The respondents within forest village and other 5 villages surrrounding

TTP.

Name of village Total households Sample size

1 Forest Village 41         41*

2 Moo  1  Banthamadhua 230 22

3 Moo  2  Banphaklumphilock 211 20

4 Moo  3  Banhauykhayeng 90 9

5 Moo  4  Banphrchummai 242 23

6 Moo  5  Banruamjai 163 16

     Sub-total 936 90**

Total of sample 1006 132

Source:  by computed

Note:  * All collect data  

           ** Acceptable error 0.01 or 1%

Table 3-2 The respondents within municipal area of Bangkok, Kanchanaburi,

Ratchaburi and Nakhon pathom province.

Area of study Population Sample size

1 Bangkok 5,726,203 110*

2 Kanchanaburi 792,294 30

3 Nakhornphathom 791,914 30

4 Ratchaburi 825,272 30

Total of sample 8,135,683 200

Source:  by computed

Note:  *Acceptable error 0.01 or 1%
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3.3 Data collection

The necessary data used in this study that complied from both primary

and secondary data.

3.3.1 Primary data were mainly collected through the questionnaires by

interviewing the respondents who are randomly selected in  forest village and other 5

village surrounding TTP and in municipal area including Bangkok, Kanchanaburi,

Ratchaburi and Nakhon-pathom province.  The interviewers were well trained to have

clear understanding in questionnaires.  The questions were asked carefully to reduce

any biases that might be occurred.

3.3.2 Secondary data were collected from the Forest Industry

Organization (FIO), Silviculture Research Division, Forest Research office, Royal

Forest Department, Thongphaphum plantation, Thongphaphum district, Kanchanaburi

province and other related sources.

3.4 Data analysis

The data were analyzed by descriptive analysis with SPSS/PC+ version

10 (Statistical Package for the Social Sciences) for Window was applied to analyze

and calculate the primary data from survey questionnaires in order to find out the

respondents willingness to pay and identify significant variables, which influence their

willingness to pay and analyze with to Logistic Regression Analysis.  The secondary

data from TTP were analyzed and calculated with a Excel for Window in order to find

out timber forest product, carbon sequestration and non-timber forest products value.
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CHAPTER  IV

RESULTS AND DISCUSSIONS

This chapter present the results and discussions into 4 parts as following:

4.1 Valuation of direct use

4.1.1 Timber forest product value

4.1.2 Non-timber forest products value

4.2 Valuation of indirect use value as carbon sequestration value

4.3 Valuation of non-use value as existence value

4.3.1 Socio-economic characteristics of population samples

4.3.2 Willingness to pay and related factors

4.3.3 Existence value of Thongphaphum teak plantation

4.4 Environmental economic value

4.1  Value of direct use

4.1.1  Value of timber forest product

Teak (Tectona grandis L.F., Family Verbanacea) is one of the most

economic important timber species of the TTP.  Its combination of wood qualities, as

termite fungus and weather resistance, lightness, strength, attractiveness and work

ability, are distinguish.

This study used secondary data as growth rate and quality timber price

index to estimate teak timber value from Thongphaphum plantation.  TTP started to

plant teak from 1978 to 1997.  The total of teak timber forest product covered area of

10,207 rai is calculated at 396.21x106 baht as shown in table 4-1.
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Table  4-1  Value of timber forest product

Plot

no.

Year

planted
Area  (rai) Volume/plot (m3) Value (baht)

1 1978 503.00 4,743.42 37.79x106

2 1980 990.00 11,888.75 96.92 x106

3 1981 559.00 4,323.18 31.47 x106

4 1982 576.00 8,796.21 68.87 x106

5 1984 278.00 4,014.04 28.61 x106

6 1986 332.00 3,020.01 18.32 x106

7 1986 26.00 252.30 1.54 x106

8 1986 124.00 857.13 5.42 x106

9 1986 61.00 792.98 5.25 x106

10 1986 145.00 1,384.70 8.68 x106

11 1987 694.00 5,862.47 29.11 x106

12 1988 709.00 5,777.31 28.31 x106

13 1989 250.00 464.62 1.57 x106

14 1991 80.00 334.79 1.12 x106

15 1992 587.00 4,539.18 19.10 x106

16 1993 1,607.00 3,039.39 7.65 x106

17 1994 765.00 882.78 1.88 x106

18 1995 15.00 31.92 0.08 x106

19 1995 55.00 164.58 0.43 x106

20 1995 28.50 113.40 0.24 x106

21 1995 58.00 63.29 0.13 x106

22 1995 127.75 248.20 0.57 x106

23 1995 109.00 218.24 0.41 x106

24 1995 138.00 290.13 0.56 x106

25 1996 470.00 663.56 1.20 x106

26 1996 448.00 420.85 0.80 x106

27 1997 471.50 112.13 0.18 x106

Total 10,206.75 63,299.57 396.21 x106

Source : by computed

Note : See detail appendix I and J
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Figure 4-1 Teak trees in Thongphaphum plantation

Figure 4-2 Timber forest product from Thongphaphum plantation
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4.1.2  Value of non-timber forest products

Many important products are harvested from TTP that are not only

timber based, but also different variety of plants as mushrooms, medicinal plants.

Various terms have been used to describe these products, including non-traditional,

secondary, minor, non-wood product.  The collection and sale of non-timber forest

products may be a major source of income for some rural inhabitants.  The non-timber

forest products are not special product, but some move through distribution channels

as commodities.  Many non-timber forest products involve in tradition of human

society as well as timber product.  In the past, hunters and gatherers were collecting

edible products from the forest long before they had the technology to cut timber.

Some wood-based non-timber forest products have an important rich in the craft and

specially furniture industry.

This sample size of study was 142 samples, which shown the results of

use and non-use of non-timber forest products in TTP at 43.7 and 56.3 percent,

respectively (in table 4-2).  It means that the utilization of villagers on the non-timber

forest products mostly depended on the household locality and financial status.

Table 4-2  The frequency and percent of villagers utilization in TTP

Utilization Frequency Percentage

     Use 62 43.7

     Non use 80 56.3

Total 142 100

Source : by filed survey
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Figure 4-3  Non-timber forest products as white mushroom

Figure 4-4  Utilization from bamboo
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As the results, the non-timber forest products identified as firewood,

charcoal, bamboo and mushroom, especially white mushroom that shown in table 4-3.

Table  4-3  Annual collection of non-timber forest products in TTP

Products Quantity Price/unit  (baht) Total value (baht)

Firewood (bag) 242 40 9,680.00

Charcoal  (bag) 160 40 6,400.00

Bamboo  (trunk) 701 10 7,010.00

White mushroom (kg.) 744.3 180 133,965.00

Other mushroom (kg.) 89 40-100* 4,790.00

Total 161,845.00

Source: by filed survey

Note: *Other mushrooms meaned local and small amount of mushroom as hed man and hed maiphai  or

hed phak consumed in their households.

The total value of non timber forest products is that villagers calculated

as 1.15x106 baht/year.  The result of annual total value of non-timber forest products

in TTP is 61.24 baht/rai as shown in table 4-4.

Table  4-4  Value of non-timber forest products

List Value  (baht)

Value from field survey (baht/year) 161,845.00

Annual value of mean per household from field survey

(baht/household/year)
1,139.75

Annual total value of non timber forest products (baht/year)* 1.15x106

Annual total value of non timber forest products in TTP per rai

(baht/rai/year)**

61.24

Source: by computed

Note:  *Computed from villagers in forest village and other 5 villages surrounding TTP 1,006

households

              **Computed from TTP total area of 18,723.16  rai  (1ha = 6.25 rai)
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4.2 Valuation of indirect use value as carbon sequestration value

Forest has been proposed as a means to reduce net greenhouse gas

emissions, by either reducing sources or enhancing sinks. As concern has grown about

the possible impacts of climate damage due to anthropogenic greenhouse gas

emissions, there has been considerable interest in the potential for increasing the

storage of carbon in vegetation through forest conservation, reforestation and other

methods of land management.  This study assesses the potential of carbon

sequestration in TTP, especially teak tree.

The total specific teak plantation area in Thongphaphum Plantation is

1,633.08 ha (10,206.75 rai) with the mean carbon sequestration of 33.66 tonne C/ha

(Chittachumnonk, et al., 2002: 23).  The total carbon sequestration in teak tree is

calculated at 54,975.84 tonne. The carbon price is estimated by FIO at the rate of 56.5

US$/tonne C (FIO, 1999: 39) (56.5 US$ = 2,401.25 baht: 1US$ = 42.50 baht).

According to, Bambang (2002: 28) stated that “The World Bank’s projection of

carbon credit value is around USD 20 to 70 per tonne C.  Swisher and Masters

estimated the maginal costs of reducing CO2 emissions in south Central USA to be in

the range of USD 80 to 100 per tonne C and USD 5 to 15 per tonne C in Central

America.”  Thus, the total value of carbon sequestration is 132.01x106 baht at TTP

(table 4-5).
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Table  4-5  Value of carbon sequestration

Plot no.
Year

planted

Area

(ha)

Carbon estimate

(tonne)

Carbon price

(US$)

Carbon price

(baht)

1 1978 80.48 2,709.22 153,070.97 6.51x106

2 1980 158.40 5,332.36 301,278.44 12.80 x106

3 1981 89.44 3,010.90 170,115.80 7.23 x106

4 1982 92.16 3,102.47 175,289.27 7.45 x106

5 1984 44.48 1,497.37 84,601.42 3.60 x106

6 1986 53.12 1,788.23 101,034.79 4.29 x106

7 1986 4.16 140.04 7,912.36 0.34 x106

8 1986 19.84 667.89 37,735.89 1.60 x106

9 1986 9.76 328.56 18,563.62 0.79 x106

10 1986 23.20 781.00 44,126.64 1.88 x106

11 1987 111.04 3,738.04 211,199.23 8.98 x106

12 1988 113.44 3,818.83 215,764.05 9.17 x106

13 1989 40.00 1,346.57 76,080.41 3.23 x106

14 1991 12.80 430.90 24,345.73 1.03 x106

15 1992 93.92 3,161.71 178,636.81 7.59 x106

16 1993 257.12 8,655.66 489,044.90 20.78 x106

17 1994 122.40 4,120.46 232,806.07 9.89 x106

18 1995 2.40 80.79 4,564.83 0.19 x106

19 1995 8.80 296.24 16,737.69 0.71 x106

20 1995 4.56 153.51 8,673.17 0.37 x106

21 1995 9.28 312.40 17,650.66 0.75 x106

22 1995 20.44 688.09 38,877.09 1.65 x106

23 1995 17.44 587.10 33,171.06 1.41 x106

24 1995 22.08 743.30 41,996.39 1.78 x106

25 1996 75.20 2,531.53 143,031.18 6.08 x106

26 1996 71.68 2,413.03 136,336.10 5.79 x106

27 1997 75.44 2,539.61 143,487.66 6.10 x106

Total 1,633.08 54,975.79 3,106,132.25 132.01 x106

Source : by computed

Note : see detail appendix K
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However, the value of carbon sequestration has potential increment

annually because of the growth of teak.  It means that the indirect use value of carbon

sequestration is distinguished valuable to solve the environmental problems.

4.3 Valuation of non-use value as existence value

The total environmental economic value usually depends on the

antropogenic purposes that can be divided into serveral different value components.

One common way to classify these value components is to divide them into use and

non-use classes.  When estimating the environmental economic of TTP, this study

considered the non-use values as a significant part of the total economic value.  The

concept of a non-use value, sometimes refered to as existence value.

As the results, the existence value can be estimated by CVM, which

involved the interview process in relative to socio-economic characteristic information

of respondents in the study sites and the some part of central region based on highly

potential of TTP utilization.

4.3.1  Socio-economic characteristics of population samples

4.3.1.1  Socio-Economic characteristics of municipal people in some

part of central region

The population samples were randomly selected from people in

municipal area of Bangkok, Kanchanaburi, Nakhon Pathom and Ratchaburi according

to the total population.  Therefore, the highest  percentage of respondents belonged to

people in Bangkok at 55.3 percent, the lowest was 14.8 percent in Kanchanaburi and

Nakon Pathom as shown in table 4-6.
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Table  4-6  The population sample of municipal people

Area of study Frequency Percentage

Bangkok 131 55.3

Kanchanaburi 35 14.8

Nakorn Pathom 35 14.8

Ratchaburi 36 15.2

Total 237 100

Source:  by filed survey

The sample size of municipal people was 237 respondents.  The

respondents were composed of male and female at 24.5 and 75.5 percent, respectively.

Ages of the respondents varied from 16 to 56 years old.  The majority group is the

range 26-35 years old at 43 percent and the rest 1.27 percent more than 55 years old.

Marital status of the respondents the highest group is single at 54.4 percent and second

group is married at 42.6 percent.

For respondents’ education, it indicate that the group of high-technical

level is similar percentage to the group of bachelor’s degree at 27 percent

approximately.  Another group was identified as under high school including primary

and secondary level (S1-3) at 19.4 and 14.3 percent, respectively.

For respondents’ monthly income, the majority group of earn 2,501-

7,500 baht at 38.4 percent and the group of earn 7,501-10,000 baht is similar

percentage to the group of earn 10.001-15,000 baht at 20 percent approximately.  The

lowest group of earn <2,500 baht at 1.7 percent.

Membership in household of the respondents, the majority group is 4-6

persons in household at 51.48 percent (in table 4-7).
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Table  4-7  Socio-economic characteristics of respondents in municipal area

Socio-economic characteristics Frequency Percentage

Sex

     Male 58 24.50

     Female 179 75.50

Age

     16-25  years 66 27.85

     26-35  years 102 43.00

     36-45  years 48 20.25

     46-55  years 18 7.63

     > 55 years 3 1.27

Marital status

     Single 129 54.40

     Married 101 42.60

     Divorced/widowed/separated 7 3.00

Education

     Primary 46 19.4

     Secondary 34 14.3

     High-technical level 64 27.0

     Diploma 22 9.3

     Bachelor’s degree 66 27.8

     Master’s degree 5 2.1

Ocupation

     Government service 25 10.5

     Business owner 49 20.7

     Employment 100 42.2

     Labour 39 16.5

     Student 7 3.0

     Housewife 9 3.8

     Other 8 3.4

Source: by filed survey
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Table  4-7  Socio-economic characteristics of respondents in municipal area

(continued)

Socio-economic characteristics Frequency Percentage

Monthly Income

     None 14 5.9

     <  2,500  baht 4 1.7

     2,501  -  7500  baht 91 38.4

     7,501  -  10,000  baht 48 20.3

     10,001  -  15,000  baht 46 19.4

     15,001  -  25,000  baht 18 7.6

      > 25,000  baht 16 6.8

Membership in household

     1-3  persons 79 33.33

     4-6  persons 122 51.48

     > 6  persons 36 15.19

Source: by filed survey

For respondents’ number of children  vary from 1 to 7 persons, it

indicate that the group of 1 person is similar percentage to the group of 2 persons at 15

percent approximately.  Therefore, the municipal people have children 1-2 person and

they have medium family as 51.48 percent.

From table 4-8, the results shows that the 63.3 percent of municipal

people have ever heard about TTP or reforestation activity, while the 36.7 percent

were not heard.

Mostly, the respondents received information about TTP or

reforestation activity from television at 40.40 percent.  Friends and relatives also

provided information of TTP to respondents about 21 percent.  If seemed the

respondents received the least information that from the government media at 2.53

percent.
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According to respondents’ visit to forest plantation of Forest Industry

Organization as Thongphaphum plantation, Maejam plantation, Khoakrayang

plantation, Groun-gra-via plantation and others, the results indicated only 10.5 percent

of the respondents to visit while the 89.5 percent of the respondents did not.

For the future expectation, the 57.4 percent of municipal respondents

would expect to visit TTP and the 32.5 percent of the respondents do not sure to visit,

while the last 10.1 percent would not visit TTP.

Table  4-8  The information received and visited to TTP respondents in municipal

area

Information Frequency Percentage
Have you ever heard about TTP or reforestation activity?

     Yes 150 63.3

     No 87 36.7

How have you ever received information about of TTP or
reforestation activity?
     Printed matters 33 16.66

     Radio 23 11.62

     Television 80 40.40

     Friends and relatives 42 21.21

     Government media 5 2.53

     Others 15 7.58

 Have you ever visited forest plantation of FIO as TTP,
Maejam plantation, Khoakrayang plantation, Grorng-gra-
via plantation and other?
     Yes 25 10.5

     No 212 89.5

 Did you expect to visit TTP in the future?

     No 24 10.1

     Do not sure 77 32.5

     Expect to go 136 57.4

Source: by filed survey
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The received information about TTP and reforestation activity of

municipal people is mostly conveyed to respondents at 63.3 percent, and the first

channel of received information was television.  Therefore, the information about TTP

and reforestation activity for conservation is to be continually promoted in the future,

the best channel can be television.  For the development of other media, it should be

radio and printed matters as magazines because the cost is less than television.

The municipal people have ever visited to forest plantation only 10.5

percent, while their expectation to visit TTP was 57.4 percent.  Therefore, FIO should

promote about TTP and other plantation in Thailand to Thai people on the purposes of

recreation place, eco-tourism activity and reforestation activity more than focusing

only on the timber production.

From table 4-9, the results indicate that the majority of respondents

municipal at 98.3 percent agreed with conservation about TTP and reforestation

activity, which should be continued in the future purpose and the 1.3 percent of the

respondents were not.

Table  4-9  The attitude of respondents for conservation of TTP and reforestation

activity to be continued in the future

How is your opinion about TTP for conservation and

reforestation activity to be continued in the future?
Frequency Percentage

     Agree 233 98.3

     Disagree 3 1.3

     Other 1 0.4

Total 237 100

Source:  by filed survey
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The most people agreed with forest plantation on purpose of

conservation and reforestation in Thailand that it should be continued in the future.

The forest plantation reflects high potential supports from Thai people, however, the

future forest plantation project must be reliable, accountable and acceptable for the

publics.

The results in table 4-10 indicate that the majority of respondents

agreed with all reasons for conservation and reforestation activity in TTP.  However,

the reason for the source of academic study was dominant from the others at 86.9

percent, The reason for source of timber was the lowest at 47.7 percent.  In the reason

for source of timber, it could be comparable between agree and disagree opinion,

which was not a big difference as 47.7 and 39.2 percent, respectively.

Table  4-10  The reasons for the conservation of TTP and reforestation activity to

be continued in the future

Percentage

Reasons Do not

sure
Disagree Agree Very agree Total

1.  The source of academic study

(silvicultural education)
2.1 0.8 86.9 10.1 100

2.  The source of biodiversity

(food and wildlife habitat)
1.7 1.7 75.9 20.7 100

3.  The resource in plantation will

to utilize in the future
8.4 23.2 58.6 9.7 100

4.  The source of water supply 0.8 0.4 79.7 19 100

5.  The source of carbon dioxide

sequestration
2.1 0 81.0 16.9 100

6.  The source of storm protection 6.8 1.3 73.4 18.6 100

7.  The source of absorb climate

regulation and conserve soil
1.7 0 75.5 22.7 100

8.  The source of timber 6.8 39.2 47.7 6.3 100

Source:  by filed survey
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Therefore, the most municipal people have agreement with

conservation of TTP and reforestation activity to be continued in the future, they

seemed to understand the advantage of plantation utilization.  However, the municipal

people have disagreement with utilizing timber from plantation, they expect to

preserve the plantation for the future.

4.3.1.2 Socio-economic characteristics of local people

The population samples are randomly selected from villagers in forest

village and the other 5 villages in surrounding TTP.  The respondents’socio-economic

characteristics such as sex, age, education, monthly income and so on are shown in

table 4-11.

The total sample size of local people is 142 respondents including 44

respondents from forest village and 98 respondents from the other 5 villages in

surrounding TTP.

According of gender, the results indicate that the respondents as male

and female are 45.8 and 54.2 percent, respectively.  Age of the respondents vary from

16 to 78 years old.  There were the 30 percent of respondent the range of 36-45 years

old, the 21.8 percent in the range of 26-35 and 46-55 years old

Most of respondent about 90 percent are married, while the rest are

single and divorced/separated/widowed.  In case of education background, the

majority of respondents at 69.0 percent have background in primary school level and

the 15.5 percent have not education.

For occupation of the respondents, the 26.8 percent are local

merchandize, the 21.1 percent employ out side TTP, the 19 percent are agriculture,

and the 16.9 percent employ inside TTP, while the rest are fishery, government

services and housewife.
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For respondents’ monthly income, the  majority of respondents of earn

money in the range of 2,501-7,500 baht at 50 percent and the 33.8 percent earn lower

2,500 baht.  Mostly, the 50 percent of respondents have member in the range of 4-6

persons, which can classify as the medium size family.  The mode of number of

children/family is 3 children. For the number of worker for household varies from 1 to

7 persons, that the number of worker is mostly 2 persons per household.

For respondents’ ownership of landuse, the results are the 64.8 percent

of the range 0-10 rai and the 28.2 percent of the range 11-20 rai, while the rest are

range 21 rai to more than 53 rai.

Table 4-11  Socio-economic characteristics of the respondents in local area

Socio-economic characteristics Frequency Percentage
Area
     Forest village 44 31

     Other 5 villages surrounding TTP 98 69

Sex
     Male 65 45.8

     Female 77 54.2

Age
     16 – 25  years 7 4.9

     26 – 35  years 31 21.8

     36 – 45  years 45 31.7

     46 – 55  years 31 21.8

     > 55  years 28 19.7

Marital status
     Single 6 4.2

     Married 128 90.1

     Divorced/separated/widowed 8 5.6

Source: by computed
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Table 4-11 Socio-economic characteristics of the respondents in local area
(continue)

Socio-economic characteristics Frequency Percentage
Education
     Primary 98 69

     Secondary 7 4.9

     High-technical level 12 8.5

     Diploma 1 0.4

     Bachelor’s degree 2 0.7

     None study 22 15.5

Occupation
     Employment inside TTP 24 16.9

     Employment outside TTP 30 21.1

      Local merchandize 38 26.8

     Agriculture 27 19.0

      Fishery 1 0.7

     Government services 11 7.7

     Housewife 6 4.2

     Other 5 3.5

Monthly income
     < 2,500  baht 48 33.8

     2,501 – 7,500  baht 71 50.0

     7,501 – 10,000  baht 11 7.8

     10,001 – 15,000  baht 6 4.2

     15,001 – 25,000  baht 3 2.1

     > 25,000  baht 3 2.1

Membership of family
     1-3  persons 39 34.5

     4-6  persons 78 54.9

     > 6  persons 15 10.5

Ownership of land use
     0 – 10  rai 92 64.8

     11 – 20 rai 40 28.2

     21 – 30 rai 5 3.5

     31 – 40 rai 3 2.1

     >  40  rai 2 1.4

Source: by filed survey
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The local people have no education at 15.5 percent and the highest

education background is only diploma.  It is different from municipal people that all

respondents have education background.  For respondents’ monthly income of local

people, the lower 2,500 baht is 33.8 percent, while the municipal people have only 1.7

percent.  Therefore, the local people have less social welfare than the municipal

people.

As the results in table 4-12, it indicates that fuel consumption basicly at

52.34 percent, including charcoal and firewood.  The local people have to

consumption fuelwood is majority.

Table 4-12 The type of fuel consumption in households

Type Frequency Percentage

Charcoal 121 40.60

Firewood 35 11.74

Gas 108 36.24

Other Fuel 34 11.41

Total 298 100

Source: by filed survey

The table 4-13 indicates that the source of firewood collection in

households is mainly from buying and collecting firewood in their owner land at 60

percent.  The cost of fuelwood including charcoal and firewood was calculated at the

rate of 1,447 baht/household/year.

Table 4-13   The source of firewood collection in households

Source of collection Frequency Percentage

     Collect from owner land 7 20.0

     Collect from forest near home 6 17.1

     Buy 1 2.9

     Buy and collect from owner land 21 60.0

Source: by filed survey
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4.3.2 Willingness to pay and related factors.

4.3.2.1 Willingness to pay of municipal people

The contribution of the respondents who are willing and unwilling to

pay to support TTP for conservation and reforestation activity to be continued for the

future is shown in table 4-14.  The result indicate that most of the respondents at 78.5

percent were willingness to pay to support TTP for conservation and reforestation

activity while the 21.5 percent of respondents were unwilling to pay.  However, they

had different reasons for willing and unwilling to pay. The reasons are shown in table

4-16.

Table 4-14  The willingness to pay to support TTP for conservation and

reforestation activity to be continued in the future

Characteristic Frequency Percentage

Would you be willing to pay to support TTP conservation

and reforestation activity to be continued in the future?

     Yes 186 78.5

     No 51 21.5

Which type of payment will you prefer?

     Once a  year 148 79.6

     Every month 27 14.5

     Other 11 5.9

How do you pay for your contribution?

     By cash 145 78.0

     By debit bank 21 11.3

     By credit card 1 0.50

     By money order 19 10.2

Source: by filed survey

For type of respondents payment, the 79.5 percent of the respondents

preferred to pay once a year, while the 14.5 percent preferred to pay every month.
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For type of contribution, the 78 percent of respondents are preferred

pay by cash.  The preference of contribution by debit bank and money order seemed to

be similar as 11.3 and 10.2 percent, respectively.  As the result, it indicated that Thai

people do not prefer at all to contribute money by credit card.

From table 4-15, it indicate that the money of willing to pay of

municipal people to support TTP for conservation and reforestation activity to be

continued in the future was the range of 20-10,000 baht.  For the money of

respondents contribute, the 27.3 percent prefer to pay 101-500 baht.

Table 4-15  The money contribution of willing to pay of municipal people to

support TTP for conservation and reforestation activity to be

continued in the future

WTP (baht) Frequency Percentage

     0 62 26.16

     1-100 48 20.25

     101-500 65 27.43

     501-1,000 25 10.55

     1,001-2,000 19 8.02

     2,001-3,000 11 4.64

     3,001-4,000 2 0.84

     4,001-5,000 0 0

     More than 5,000 5 2.11

     Total 237 100

Source: by filed survey

The result in table 4-16 indicate the reasons why the respondents are

willing to pay to support TTP for conservation and reforestation activity the 37.11

percent are willing to pay once a year because they considered to have convenience

and suitability for themself.  For the reason of belief on contribution and freedomness

of payment with belief on project were similar to 33.33 and 29.56 percent,

respectively.
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Under the preference of monthly contribution the 55.56 percent of

respondent considered the reason of convenience and suitability for themself.  Only

the 11.11 percent really concerned to follow up and trust the project or activity.

For the reason of unwillingness to pay, there is 43.14 percent of

respondents who believed the support for TTP conservation and reforestation activities

to be the authority of government and FIO.  The poor economic status of respondent

become the important reason of unwillingness to pay at 31.3 percent.  Only the 9.8

percent have the reason on the belief of no return benefit.

Table 4-16  The reasons of willingness to pay of municipal people to support TTP

for conservation and reforestation activity to be continued in the

future

Characteristic Frequency Percentage

The reasons of willingness to pay only one per year

     1.  freedomness of payment and also belief on project 47 29.56

     2.  convenience and suitability 59 37.11

     3.  belief on contribution only 53 33.33

The reasons of willingness to pay every month

     1.  follow up and trust the project 3 11.11

     2.  convenience and suitability 15 55.56

     3.  belief on contribution only 9 33.33

The reasons not willing to pay

     1.  no belief in the return benefit 5 9.80

     2.  no environmental concerns 8 15.69

     3.  government and Forest Industry Organization authority 22 43.14

     4.  poor economic status 16 31.3

Source: by filed survey
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4.3.2.2  Willingness to pay of local people

Table 4-17 presents the willingness to pay to support TTP for

conservation and reforestation activity to be continued in the future.  The result shows

that most of respondents or 99.1 percent agree with importance of TTP for

conservation and reforestation activity, while 4.9 percent are not agreement.  The most

of respondents or 90.8 percent are willing to pay to support TTP for conservation and

reforestation activity and the rest are not.  However, they have different reasons for

willing to pay and unwilling to pay.  The reasons are shown in table 4-20.

 The 55 percent of respondents would like to contribute by labour and

the 27.9 percent by cash, while the rest or 17.1 percent contribute both  labour and

cash.

For respondents type of payment by cash, the 81.1 percent of

respondents prefer to contribute once a year and the 17.2 percent prefer every month.

For respondent type of payment by labour, the 58.3 percent of the

respondents prefer to work every month for plantation activity and the 16.7 percent

prefer once a year.  On the other hand, the 22.2 percent of respondents prefer to work

every month for tourism and the 2.8 percent prefer once a year.
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Table 4-17  The willingness to pay for  TTP conservation and reforestation

activity to be continued in the future

Characteristic Frequency Percentage

Do you think TTP and reforestation activity important for

conservation to be continue in the future ?

     Yes 135 95.1

     No 7 4.9

 Would you be willingness to pay to support TTP

conservation and reforestation activity to be continue in

the future?

     Yes 129 90.8

     No 13 9.2

How do you pay for your contribution?

     By cash 36 27.9

     By labour 71 55.0

     Both 22 17.1

Which type of  payment by cash will you prefer?

     Once a year 47 81.1

     Every month 10 17.2

     Other 1 1.7

Which type of payment by labour will you prefer?

     1.  Plantation activity

          -  Once a year (day/year) 18 16.7

          -  Every month (day/month) 63 58.3

     2.  Tourism

          -  Once a year (day/year) 3 2.8

          -  Every month (day/month) 24 22.2

Source: by filed survey
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The willing to pay of local people by labour is more than by cash and

the contribution for plantation activity is more than tourism.  They prefer to contribute

by labour every month more than only once a year, they want to follow up the project

and suitability economic status.

The results in table 4-18 shows the willingness to pay are labour of

local people to support TTP for conservation and reforestation activity to be continued

in the future.  The contribution in plantation activity by labour is range 1-20 day/year

and estimated value is 110-2,200 baht/year, while the labour range 1-10 day/month,

estimated value is 100-1,100 baht/year.

The other willingness to pay of local people as labour, they prefer to

work in tourism by the range 3-10 day/year and estimated value is 300-1,000

baht/year, while the range 1-10 day/month and estimated value is 100-1,000

baht/month.

The local people contributions about 1-10 day/month are working in

plantation and tourism, while some contribute 1-20 day/year for plantation activity and

3-10 day/month for tourism.  Therefore, the local people contribution by labour in

plantation activity is more than tourism, they might familiar to important and need

follow up the project.
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Table 4-18  The willingness to pay to support  TTP for conservation and

reforestation activity to be continued in the future as labour of local

people

Type Range Mean ±± Std.

1.  Plantation activity

     Day/year

          Labour 1 – 20 6.08 ± 1.21

         Estimated value 110 – 2,200 655.28 ± 132.54

     Day/month

          Labour 1 – 10 2.29 ± 0.21

         Estimated value 100 – 1,100 243.41 ± 182.61

2.  Tourism

     Day/year

          Labour 3 – 10 5.33 ± 2.33

         Estimated value 300 – 1,000 543.33 ± 228.50

     Day/month

          Labour 1 – 10 2.19 ± 0.40

         Estimated value 100 – 1,000 225.42 ± 40.93

Source: by filed survey

The result in table 4-19 shows that money of willing to pay of local

people to support TTP conservation and reforestation activity  to be continued in the

future.  The range of contribute is 20-13,200 baht, the 2,640 baht is highest frequency

and the range of contribute 2,001-3,000 baht is highest at 22.5 percent.
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Table 4-19 The money contribution of willing to pay of local people to support

TTP for conservation and reforestation activity to be continued in

the future

WTP (baht) Frequency Percentage

     0 13 9.2

     1-100 10 7.1

     101-500 28 19.7

     501-1,000 9 6.3

     1,001-2,000 20 14.1

     2,001-3,000 32 22.5

     3,001-4,000 13 9.2

     4,001-5,000 6 4.2

     More than 5,000 11 7.8

     Total 142 100

Source: by filed survey

The result in table 4-20 shows reasons why the respondents are willing

to pay in term of money to support TTP conservation and reforestation activity the

64.1 percent of respondents are willing to pay by once a year because they considered

to have convenience and suitability for themself.  The 26.5 percent of the respondents

are willing to pay because they have freedomness of payment and also benefit on

project, while the rest or the 9.4 percent of respondents are willing to pay because they

believed on contribution only.

In term of monthly contribution, the 49.4 percent of respondents have

reason that they considered to have convenience and suitability for themselves.  The

42 percent consider to have follow up and trust the project, while the rest or the 8.6

percent of respondents considered to have believed on contribution only.
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For respondents’ unwilling to pay the 46.2 percent of respondents give

the reason of poor economic status, the 23.1 percent consider to have the reason on no

belief in the return of benefit, while the 30.7 percent of respondents considered to have

not environmental concerns.

Table 4-20 The reasons of willingness to pay of local people to support TTP for

conservation and reforestation activity to be continued in the future

Characteristic Frequency Percentage

The reasons of willingness to pay once a year

     1.  freedomness of payment and also belief on project 17 26.5

     2.  convenience and suitability 41 64.1

     3.  belief on contribution only 6 9.4

The reasons of willingness to pay every month

     1.  follow up and trust the project 34 42.0

     2.  convenience and suitability 40 49.4

     3.  belief on contribution only 7 8.6

The reasons not willing to pay

     1.  no belief in the return of benefit 3 23.1

     2.  no environmental concerns 4 30.7

     3.  government and Forest Industry Organization authority 0 0

     4.  poor economic status 6 46.2

Source: by filed survey

Therefore, the local people mostly consider to convenience and

suitability for annual contribution, while the reasons of convenience and suitability

and follow up and trust the project are almost equally in term of mostly contribute.
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4.3.2.3  Willingness to pay and related factors of municipal people.

The statistic analysis method for the study was Logistic

Regression Analysis by SPSS for window.

Independent Variables:

1)  Socio-economic characteristics : sex, age, marital status,

member of households, education, occupation and monthly income.

2) Attitude

Dependent Variable  :  Willingness to pay to support TTP

conservation and reforestation activity to be continued in the future.

The results of relationship of independent variables and

willingness to pay to support TTP conservation and reforestation activity to be

continued in the future, can be shown in table 4-21.
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Table 4-21  Willingness to pay and related factors of municipal people

Variable Coefficient P-value (Sig)

Constant .501 .999

Sex -.512 .618

Age -.115** .038

Mstatus .973

Mstatus(1) -8.828 .946

Mstatus(2) -9.080 .944

Nofh -.208 .327

Edu .996

Edu(1) -6.515 .954

Edu(2) 1.522 .990

Edu(3) -5.978 .958

Edu(4) -6.248 .956

Edu(5) -6.476 .954

Occu .639

Occu(1) 10.386 .844

Occu(2) 2.470* .079

Occu(3) 1.283 .313

Occu(4) 2.789* .073

Occu(5) 8.808 .938

Occu(6) 1.986 .255

Inc .0000046 .584

Att .990

Att(1) 20.020 .942

Att(2) -1.852 .996

n 188

-2 Log likelihood 57.956

Cox & Snell R2 .177

Nagelkerke R2 .447

Source: by computed

Note : *Significant   0.1

**Significant 0.05
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From table 4-21, the variables are influent on the respondents

willingness to pay with statistically significant at p = 0.05 are only age.  But

occupation as private business and labour is significant at p = 0.1, while sex, marital

status, education, number of membership in households, income and attitude are not

significant.  Therefore, only one variable, age towards TTP for conservation and

reforestation activity are considered in this model.  Age towards TTP for conservation

and reforestation activity have negative relationship with the willingness to pay.  It

mean that if the respondents have higher age, they are unwilling to pay to support TTP

for conservation and reforestation activities.

According to the study of Pheangsawat, P. (1999) “An Economic

Valuation of Ayutthaya Historical Park” occupation in government/ state enterprise

and private sector were related factor variables in model and significant at 0.01.

Cox & snell R2 is calculated from this model is equal to 0.177 that is

quite low.  This means that the significant variables in this study can determine

willingness to pay only 17.7 percent, while 82.3 percent could not explain the

willingness to pay.

There are many reasons to explain the low cox & snell R2.  The survey

questionnaires used in contingent valuation method (CVM) should be at least 600

samples (Mitchell and cameron, 1989).  The data in this study collect from survey

questionnaire is 247 samples and uncover protest zero is 49 samples, that related to

factors of municipal people model is 188.

The next reason is that there might be some variables that have

influences on willingness to pay, but were not considered in this model.  For example,

the information received, the expect to visit TTP in the future.  Such as they have

knowledge and understand about the important of project might be the effects on

willing to pay of people.
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4.3.2.4  Willingness to pay and related factors of local people.

The statistic analysis method for the study was Logistic

Regression Analysis by SPSS for window.

Independent variables:

1)  Socio-economic characteristics : sex, age, marital status,

member in households, education, occupation and monthly income.

2) Attitude

Dependent Variable  :  Willingness to pay for existence value

of TTP for conservation and reforestation activity.

The results of relationship of independent variables and

willingness to pay to support TTP conservation and reforestation activity to be

continued in the future, can be shown in table 4-22.
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Table 4-22  Willingness to pay and related factors of local people

Variable Coefficient P-value (Sig)

Constant -21.647 .923

Sex 10.879 .879

Age -.084** .082

Mstatus .252

Mstatus(1) 4.123 .998

Mstatus(2) 3.079** .097

Nofh -.102 .764

Edu .998

Edu(1) .648 .607

Edu(2) 3.908 .998

Edu(3) 12.926 .931

Edu(4) -.730 1.000

Edu(5) 2.173 .996

Occu .995

Occu(1) -9.151 .958

Occu(2) .500 .998

Occu(3) -7.738 .965

Occu(4) -8.352 .962

Occu(5) -7.747 .992

Occu(6) -3.774 .988

Occu(7) .266 1.000

Inc 0.00038 .441

Att(1) 32.280 .910

N 142

-2 Log likelihood 24.488

Cox & Snell R2 .356

Nagelkerke R2 .777

Source: by computed

Note : * Significant   0.1

** Singnificant 0.05
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From table 4-22, the variables are influent on the respondents of local

people willingness to pay with statistically significant at p = 0.05 is not but age and

marital status(2) or married is significant at p = 0.1, while sex, number of membership

in household, education, occupation, income and attitude are not.  Therefore, only two

variables, age and marital status (2) towards for TTP conservation and reforestation

activity, are considered in this model.

Age towards TTP conservation and reforestation activity have negative

relationship with the willingness to pay.  It means that if the respondents have oldness

or higher age, the respondents are low or unwillingness to pay.  In opposite, if they

have youthful, they are high willing to pay for support TTP conservation and

reforestation activity to be continued in the future.

Marital status (2) or married towards TTP conservation and

reforestation activity have positive relationship with the willingness to pay.  It means

that if the respondents have married, the respondents have the high willingness to pay.

In opposite, if they have single, they are low or unwilling to pay to support TTP

conservation and reforestation activity to be continued in the future.

Cox & snell R2 is calculated from this model is equal to 0.356 that is

quite low.  This means that the significant variables in this study can determine

willingness to pay only 35.6 percent, while 64.4 percent could not explain the

willingness to pay.

There are many reasons to explain the low Cox & snell R2.  The first,

the survey questionnaires used in CVM should be at least 600 samples (Mitchell and

cameron, 1989), while this study collect from survey questionnaire is 142 samples.

The next reason is that there might be some variables that have influence on

willingness to pay but were not considered in the model.  According to the utilization

of TTP, ownership of land and number of worker in households might relate to

willingness to pay because they have directly received benefit from TTP project.
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In conclusion, the local people have to knowledge and understanding

about conservation of teak plantation.  They depend on TTP project as direct and

indirect benefit.  Therefore, the willingness to pay for conservation was higher than

municipal people and equation was able to explain more than municipal people.

4.3.2 Existence value of Thongphaphum Teak Plantation.

The Willingness to pay to support TTP conservation and reforestation

activity to be continue in the future for next generation with contingent valuation

method (CVM).  From both municipal and local people respondents, study indicated

that 83.11 % of 379 samples proposed the positive willingness to pay where as the rest

of 19.89 % respondents as the negative aspect.  The highest amount of willingness to

pay is 13,200 baht/person/year and the average willingness to pay is 1,346.12

baht/person/year.

The willingness to pay was estimated the existence value of TTP at 4

areas. The reason of computed 4 areas as; this 4 areas was in trend to benefit return

from TTP.  The survey method as the willingness to pay of municipal people was

157,510 baht and the average of was 873.82 baht/person/year.  But willingness to pay

of local people was 286,710 baht and average was 2,019.08 baht/person/year.

Therefore, the average willingness to pay of local people is more than municipal

people.  This study estimated existence value as the average willingness to pay of both

local and municipal people is 1,346.12 baht.  However, the local and municipal people

are obviously important to conserve and promote teak plantation project.  Thus, the

total existence value of TTP in this study is 10,951.37x106 baht shown in table 4-23.
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Table 4-23 The estimated of existence value

Area of study
Number of population

(person)

Value of existence

(baht)

Bangkok 5,726,203 7,708.16 x106

Kanchanaburi 792,294 1,066.80 x106

Nakhon Pathom 791,914 1,066.27 x106

Ratchaburi 825,272 1,110.14 x106

Total 8,135,683 10,951.37 x106

Source: by computed

4.4  Environmental economic value of TTP

The results in table 4-24 shows total environmental economic value of

TTP that include value of timber forest product is 396.21x106 baht, non-timber forest

products is 1.15x106 baht and the value of carbon sequestration is 132.01x106 baht,

while the existence value is 10,951.37x106 baht as high value.  The total

environmental economic value of TTP is 11,480.74x106 baht.

Table  4-24  Total environmental economic value of TTP

Type Value (baht) Percentage

Timber forest product value 396.21 x106 3.45

Non timber forest products value 1.15 x106 0.01

Carbon sequestration value 132.01 x106 1.15

Existence value 10,951.37 x106 95.39

Total 11,480.74 x106 100

Source:  by computed
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Therefore, total environmental economic value of TTP is 11,480.74x106

baht, which is higher than the traditional consideration as only the direct use value of

timber (396.21x106 baht).

Apparently, the environmental economic value of Thongphaphum

plantation is calculated at 0.61 x106 baht/rai (613,196.10 baht/rai) or 3.83 x106 baht/ha

(3,832,475.66 baht/ha).



Auemporn  Charoenporn                                                            Conclusions and Recommendations / 100

CHAPTER  V

CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

The objective of this study is to estimate total environmental economic

valuation of TTP, which is important to the project for conservation and reforestation

activity to be continued in the future. The economic value of TTP was reported by

including only the economic components of use and non-use value.  As the results the

use value of direct use as timber forest product in TTP is 396.21x106 baht and non-

timber forest product of TTP is 1.15x106 baht/year.  The use value of indirect use as

carbon sequestration of teak tree in TTP is 132.01x106 baht.  The non-use value as

existence value of TTP by CVM method is 10,951.37x106 baht.  The total

environmental economic value of TTP is 11,480.74x106 baht, while the benefit from

TTP as timber forest product is only 396.21x106 baht.

As expectd, the non-use component of existence value was generally found

to be relatively large (at 95.39 percent of total environmental economic valuation) and

found that the environmental economic value was higher than timber forest product,

which is major product from Thongphaphum plantation.

This study fund difference in willing to pay between municipal and local

people based on differences in orientaions towards TTP management and motives

underling willing to pay.  Differences in willing to pay were also attribute to

difference income, education and other variable.

The results from survey questionnaires implied that it is important to the

public in responding to received information and environmental knowledge

background about the conditions TTP and reforestation activity.  It will be the good
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strategy to provide more information and to introduce environmental knowledge

through different types of media and educational curriculums.  The campaigns to rise

awareness of people, especially children to be more concerned with the environmental

and natural resources conservation are needed as well.  In conclusion, the existence

value is important for environmental, which should be promote about environmental

economic to government, office related and publics.

5.2  Recommendations

5.2.1 Recommendations for Policy Implementation

1.  We can conserve TTP and reforestation activity by educating the

public, especially the children about the importance of environmental and natural

resources to their life.  Moreover, the negative impacts that we are facing now, they

create lots of damages to reduce the potential of ecological life-support systems for the

survivor ships of net only human but also other organisms on the earth.

2.  The government and FIO should encourage the eco-tour activity

in plantation of FIO in Thailand and promote information and knowledge of plantation

and reforestation to the publics.

3.  The government and local communities as well as the private

sectors should cooperate with each other in the natural resources management and

conservation.



Auemporn  Charoenporn                                                            Conclusions and Recommendations / 102

5.2.2 Recommendations for future study

1.  The valuation of TTP, that provide the environmental benefits

such as protect the soil surface erosion, prolonged droughts and floods, break the

wind, water supply, cycle nutrients and other function.  Therefore, the future study

should be enlarge enough to be cover all environmental economic values which has

not been included in this study.

2.  The valuation of carbon sequestration was studied from the

secondary data which were officially selected only the best plots.  Therefore, the value

of carbon sequestration might be overestimated, the future study could be estimated

carbon sequestration from primary data.

3.  The valuation of non-timber forest products was studied from the

random sample, so the results might be underestimated.  Therefore, the future study

could be collected more households in surrounding TTP than this study.

4.  The future study could implement in other forest plantations in

the different regions of Thailand in order to compare and finally improve the forest

plantation policy.

5.  According to statistical results, this study provided low r2 value,

therefore the future study should consider more sample size.
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Interviewed by………………………..…Date….………………Time of  interviewed………………..…
Sampling point   (Specify)…………..…………………………………..

  1. Bangkok    2. Kanchanaburi
  3. Nakhon Pathom   4. Rachaburi   2

Part  I  Socio-economic
1. Sex   1. male   2. female   3
2. Age…………………years.   4
3. Current address : city (Specify)……………..…….   1. In situ   2. Ex situ
4. Marital status   1. Single   2. Married

  3. Widower/Separated/Divorced   5
Number of children…………………persons   6

5. Household member…………………………….persons   7
6. Status in household

  1. Head of family   2. Wife
  3. Relative   4. Children
  5. Other………………………….   8

MUNICIPAL SURVEY
Topic:  Environmental Economic Valuation of Teak Plantation in Thailand: case study of Thongphaphum

Teak Plantation (TTP), Kanchanaburi provience.

On behalf of the Master of Science Program in Technology of Environmental Management,
Mahidol University.  I am conducting a municipal survey, which is these part of thesis. Therefore, all
question involve to  Thesis topic on “Environmental Economic Valuation of Teak Plantation in Thailand:
case study of Thongphaphum Teak Plantation (TTP), Kanchanaburi provience”.   Your honest response is
essential for the success of this research thesis and for the future of teak plantation in Thailand.

AUEMPORN  CHAROENPORN
Student of master’s degree, Mahidol University

August  2002

Questionair  A                                                                                                      Serial No.……………….    1
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7. Education background
  1. Primary   2. Secondary
  3. High school   4. Diploma
  5. Bachelor’s degree   6. Master’s degree
  7.Other…………………….……   8.None   9

8. Occupation
  1. Government services   2. Business
  3. Employment   4. Labour
  5. Student   6. Retried
  7. Housewife   8. other………………….………..   10

9. Monthly income
  1. None   2. Lower  2,500  baht
  3. 2,501 – 7,500  baht   4. 7,501 – 10,000  baht
  5. 10,001  -  15,000  baht   6. 15,001  -  25,000  baht
  7. Hither  25,000  baht   11

Part II  Information about Thongphaphum Teak Plantation

10. Have you ever heard about “Thongphaphum plantation or reforestation activity” ?
 1. Yes   2. No  (Go to  13)   12

11. How have you ever received information about  “Thongphaphum plantation or reforestation activity”  ?  
  1. Publish media   2. Radio   14
  3. Television   4. Relatives/friends   15
  5. Government media   16
  6. Other   17

  18
12. Have you ever visited forest plantation of  Forest Industry Organization as Thongphaphum plantation,

maejam plantation, Khokrayang plantation, Grorng-gra-via plantation and other?
  1. Yes(Specify)……………………………………………..   
  2. No  19
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13. Did you expect to visit Thongphaphum teak plantation in the future?
  1.No   2.Not sure   3.Expect to go   20

14. How is your opinion about  Thongphaphum teak plantation for conservation and reforestation activity
to becontinued in the future?

  1.Agree   2.Disagree   3.Other……..   21
15. The reasons for conservation of Thongphaphum teak plantation and reforestation activity to be continue in

the future

Resons Do not
sure disagree agree Very

agree
1. The source of academic study (silvicultural education)   22
2. The source of  biodiversity (food and wildlife resident)   23
3. The resources in plantation will utilize in the future   24
4. The source of  water supply   25
5. The source of carbon dioxide sequestration   26
6. The source of  storm protection   27
7. The source of climate regulation and soil surface   28
8. The source of timber   29

Part  III  Willingness to Pay   (see photographic)
Thongphaphum plantation was implemented in 1978 covered the area of 2,986.14 ha.

Thongphaphum plantation is located at Huaykayeng Preserved Nation Park, Thongphaphum
district, Kanchanaburi province. The plantation is under Forest Industry Organization, Ministry of
Agriculture and cooperation.  The main purpose is to produce timber product.  Thongphaphum
plantation have provide not only wood but also many benefits as conserve soil surface and water
conservation carbon sequestration, recreation and local economy.

At this moment, Thongphaphum teak plantation is encountering to many problems,
limited budget and unclear government policy for forest planatation.  Therefore, Thongphaphum
teak plantation might face to uncertainty, the tree could be clear cut and terminate Thongphaphum
teak plantation project.  Assuming that the FIO would solve all the problems by establishing
conservation fund to continue and to conserve the TTP for the future gengeration.

Please answer the following questions to provide the beneficial information to research
without any commitment.
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16. Would you be willing to pay to support Thongphaphum teak plantation for conservation and reforestation
activity to be continued in the future?

  1. Yes   2. No  (Go to  21)   30
17. Which type of payment will your prefer?

  1. Only once a year…..……………….baht  (Go to  19)
  2. Every month………………………...baht  (Go to  20)   31
  3. Other………………………………..   32

18. How do you pay for your contribution?
  1. By cash   2. By bank debit
  3. By credit card   4. By money order
  5. Other……………………………………   33

19. What is your reason for payment only once a year?
  1. Freedomness of payment and also belief on project
  2. Convenience and suitability
  3. Belief on contribution only
  4. Other………………………………………………..   34

20. What is your reason for payment every moth?
  1. To follow up and trust the project
  2. Convenience and suitability
  3. Belief on contribution only
  4. Other………………………………………………..   35

21. What is your reason not willing to pay in the TTP project on conservation purpose?
  1. No benefit return
  2. No concerns environmental
  3. Government and Forest Industry Organization authority
  4. Poor  economic status
  5. Other………………………………………………..   36

☺☺☺☺☺THANK YOU SO MUCH☺☺☺☺☺
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Interviewed by………………………..…Date….……………… Time of  interviewed ..…………..…

Part  I  Socio-economic

1. interviewer………………………………………..Status in household ………………………
2. address………………………………………………………………………………………………………….   2

  1. Forest village
  2. Other 5 villages surrounding Thongphaphum teak plantation   3

3. Sex     1. Male   2. Female   4
4. Age……………years   5
5. Marital status   1. Single   2. Married

  3. Widower/Separated/Divorced   6
Number of children…………………persons   7

6. Household member……………………………….persons   8
7. Household member is study……………………….persons   9

sun………………persons  educate……….………………………
daughter…………persons  educate……….………………………

8. Household member is work……………………….persons   10

LOCAL PEOPLE SURVEY
Topic:  Environmental Economic Valuation of Teak Plantation in Thailand: case study of

Thongphaphum Teak Plantation (TTP), Kanchanaburi provience.

On behalf of the Master of Science Program in Technology of Environmental Management,
Mahidol University.  I am conducting a municipal survey, which is these part of thesis. Therefore, all
question involve to  Thesis topic on “Environmental Economic Valuation of Teak Plantation in Thailand:
case study of Thongphaphum Teak Plantation (TTP), Kanchanaburi provience”.   Your honest response is
essential for the success of this research thesis and for the future of teak plantation in Thailand.

AUEMPORN  CHAROENPORN
Student of master’s degree, Mahidol University

August  2002

Questionaire  B                     Sereal No. …………………      1
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9. Education background
  1. Primary   2. Secondary
  3. High school   4. Diploma
  5. Bachelor’s degree   6. None   11

10. Occupation
  1. Employment inside TTP   2. Employment outside TTP
  3. Local merchandize   4. Agriculture
  5. Fishery   6. Government services
  7. Housewife   8  Other…………………….   12

11. Land use per households…………..………………..rai   13
  1. Ownership…….………………………rai
  2. Rental.……….…………………………rai
  3. Other..………………………………….rai

consist of  :   1.resident…………..……...rai
  2.agriculture…………..…..rai
  3.other………………….…rai

12. Household income per year  (2001) Total………………………….…baht/year   14

No. type Income/month Income/year
1 Agriculture product
2 Livestocks
3 Commerial
4 Employment
5 Gathering
6 Logging
7 Charcoal
8 Fishery
9 Hunter
10 Other……………………….

13. Wage rate:
13.1 Wage rate inside TTP ……………...baht/day  ………………… day/work
13.2 Wage rate for agriculture.………….baht/day   ………………… day/work
13.3 Other employment….………………baht/day  ………………… day /work



Auemporn  Charoenporn Appendix B / 116

Part  II  Information about Thongphaphum teak plantation

14. What kind of fuel do you consume in household?
  1.Charcoal   2.Firewood   3.Gas 4.Other……………… 15

15. Where do you gather the firewood?
  1.Gather from the your land   2.Gather form TTP
  3.Buy   4.Buy and find from your land
  5.Other……………………………..   16

16. Consumption rate:
16.1 Firewood   ………………day/bag

  Gather:  type of woods…………………………
  Buy:  type of woods ………………………Price……………….baht/bag
  Gather and buy (specify percent of gather per month…………………….)

16.2 Charcoal  ………………day/bag
 Produce:  type of woods…………………………
 Buy:  type of woods ………………………Price……………….baht/bag
 Produce and buy (specify percent of  produce per month…………………….)

16.3  Total of fuel per year…………………………………baht   17

17. The gather benefit of  Thongphaphum plantation  in 2001  (June.  2001 -  Appril.  2002)

Type

Distance
from
house
(km.)

Month
to

gather

Number
of gather

Quantity
of gather

Total
of

gather

Used in
household

Sale Price
(baht/

unit)

Total
(baht/
year)

  18

1.  Firwood  19
2.  Charcoal wood   20
3.  Bamboo   21
4.  White mushroom   22
5.  Mushroom……   23
6.  Mushroom……   24
7.  ………………   25
8.  ………………   26
9. ………………   27
10. ………………   28

รวม   29
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Part  III  Willingness to Pay  (see photographic)

Thongphaphum plantation was implemented in 1978 covered the area of 2,986.14 ha.
Thongphaphum plantation is located at Huaykayeng Preserved Nation Park, Thongphaphum
district, Kanchanaburi province. The plantation is under Forest Industry Organization, Ministry of
Agriculture and cooperation.  The main purpose is to produce timber product.  Thongphaphum
plantation have provide not only wood but also many benefits as conserve soil surface and water
conservation carbon sequestration, recreation and local economy.

At this moment, Thongphaphum teak plantation is encountering to many problems,
limited budget and unclear government policy for forest planatation.  Therefore, Thongphaphum
teak plantation might face to uncertainty, the tree could be clear cut and terminate Thongphaphum
teak plantation project.  Assuming that the FIO would solve all the problems by establishing
conservation fund to continue and to conserve the TTP for the future gengeration.

Please answer the following questions to provide the beneficial information to research
without any commitment.

18. Do you think the TTP and reforestation activity to be important for conservation to be continue in the
future purpose?

  1. Yes   2. No   3. Other   30

19. Would you be willingness to pay to support Thongphaphum teak plantation for conservation and
reforestation activity to be continue in the future?

  1. Yes   2. No  (Go to  25)   31

20. How do you pay for your contribution?
  1. By cash (Go to 21)   2. By labour  (Go to 22)
  3. Other   32

21. Which type of payment will your prefer?
  1. Only once per year…..……………….baht  (Go to  23)

   2. Every month………………… ……....baht  (Go to  24)   33
  3. Other……………………………………..   34
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22. Willingness to pay as labour contribution on:
 1. Plantation   35

  Only ….…….……day/year  (Go to  23)    36
  …..……………….day/month  (Go to  24)   37

  38
 2. Tourism   39

  Only …….……day/year  (Go to  23)   40
  ….…………….day/month  (Go to  24)   41

  3. Other………………………………………………………….   42

23. What is your reason for payment only once a year?
  1. Freedomness of payment and also belief on project
  2. Convenience and suitability
  3. Belief on contribution only
  4. Other………………………………………………..   43

24. What is your reason for payment every moth?
  1. To follow up and trust the project
  2. Convenience and suitability
  3. Belief on contribution only
  4. Other………………………………………………..   44

25 What is your reason not willing to pay in the TTP project on conservation purpose?
  1. No benefit return
  2. No concerns environmental
  3. Government and Forest Industry Organization authority
  4. Poor  economic status
  5. Other………………………………………………..   45

☺☺☺☺☺THANK YOU SO MUCH☺☺☺☺☺
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Card data and photographic I

Described the general data and utility of plantation.  For

example soil and water conservation, recreation, scarcity of wood in

the future, silviculture education services, carbon sequestration

potential and other utility.
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Card data and photographic II

Described the problems of plantation project as limited

budget and less government supports and assumption condition as

clear-cut harvesting to get the economic benefit for FIO operation.

Then, The TTP will be terminated that causes some effects to the

environment such as fire, drought, flood, soil erosion etc.
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Card data and photographic III :

were designed for willingness to pay, by using closed-end

bidding game technique.  The first bid would start from 100 bath

when the respondents could not determine the amount of donation.

0

biding and decreasing 10 baht 90

first bid 100

biding and increasing  10  baht to 200 baht 110

200

biding and increasing 50  baht to  500 baht 250

500

biding and increasing  100 baht to 1,000 baht 6000

1000

biding and increasing 200 to interviewer accept 1200
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Table  F-1  Definition of Variables to Use in Contingent Valuation Method

Variables

Name

Definition of variable for municipal

people
Definition of variable for Local people

 WTP WTP = 1 if the respondent is yes

            0 if the respondent is no

WTP = 1 if the respondent is yes

            0 if the respondent is no

 Sex Sex = 1 if the respondent is male

           0 if the respondent is female

Sex = 1 if the respondent is male

          0 if the respondent is female

Age The respondent age The respondent age

Mstatus Mstatus = 1 if the respondent is single

                 2 if the respondent is marry

                 3 if the respondent is divorce

Mstatus = 1 if the respondent is single

                 2 if the respondent is marry

                 3 if the respondent is divorce

Nofh The respondent Number of family The respondent Number of family

Edu Edu = 1 if the respondent is primary

           2 if the respondent is secondary

           3 if the respondent is high school

           4 if the respondent is diploma

           5 if the respondent is bachelor’s

degree

           6 if the respondent is Master’s

degree

           7 if the respondent is have no study

Edu = 1 if the respondent is primary

           2 if the respondent is secondary

           3 if the respondent is high school

           4 if the respondent is diploma

           5 if the respondent is bachelor’s degree

           6 if the respondent is have no study

           7 if the respondent is other

Occu Occu = 1 if the respondent is work in

government

             2 if the respondent is private

business

             3 if the respondent is official in

company

             4 if the respondent is employee

             5 if the respondent is student

             6 if the respondent is housewife

             7 if the respondent is other

Occu = 1 if the respondent is employee inside

TTP

             2 if the respondent is employee inside

TTP

             3 if the respondent is private business

             4 if the respondent is agriculture

             5 if the respondent is fishery

             6 if the respondent is work in

government

             7 if the respondent is housewife

             8 if the respondent is other

Income The respondent income The respondent income

Atti Atti = 1 if the respondent is yes

           2 if the respondent is No

           3 if the respondent is other

Atti = 1 if the respondent is yes

           0 if the respondent is No
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Table  F-1  Price index of teak follow up quality

lengthyGBH/Perim
eter at
center of
wood (cm.) <2 m. 2  -  4  m. 4 - 6 m. >6 �. GBH

(cm.)

Price
average
(baht)

1-30 Price average/m3  1500  baht 1-30 1500

30-34 1,950.00 2,150.00 2,400.00 2,650.00

35-39 2,150.00 2,400.00 2,650.00 2,950.00 31-40 2,412.50

40-44 2,500.00 2,750.00 3,050.00 3,350.00

45-49 2,750.00 3,050.00 3,350.00 3,700.00 41-50 3,062.50

50-54 3,500.00 3,850.00 4,250.00 4,650.00

55-59 3,850.00 4,250.00 4,650.00 5,250.00 51-60 4,281.25

60-64 4,850.00 5,350.00 5,900.00 6,500.00

65-69 5,350.00 5,900.00 6,450.00 7,100.00 61-70 5,925.00

70-74 6,700.00 7,050.00 7,550.00 8,100.00

75-79 7,350.00 7,550.00 7,900.00 8,400.00 71-80 7,575.00

80-84 8,100.00 8,300.00 8,600.00 9,400.00

85-89 8,600.00 8,900.00 9,600.00 10,550.00 81-90 9,006.25

90-94 10,700.00 11,050.00 11,650.00 12,500.00

95-99 11,350.00 11,650.00 12,500.00 13,650.00 91-100 11,881.25

100-120 13,600.00 13,950.00 15,000.00 16,000.00

>120 16,000.00 17,000.00 18,200.00 19,200.00 >100 16,118.75

Source:  Thongphaphum plantation, Kanchanaburi province.
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Table  J-1 Conclusion of timber forest product

 Plot year
planted

Number of
tree in plot

Commercial stem
volum (m3/plot)  Value (baht)

1 1978 15,497 4,743.42 37,788,657.77

2 1980 37,408 11,888.75 96,919,019.80

3 1981 16,822 4,323.18 31,468,992.07

4 1982 30,469 8,796.21 68,870,905.92

5 1984 16,120 4,014.04 28,605,637.37

6 1986 15,544 3,020.01 18,321,669.68

7 1986 1,219 252.30 1,544,457.20

8 1986 4,283 857.13 5,417,770.37

9 1986 3,383 792.98 5,253,075.42

10 1986 6,647 1,384.70 8,675,552.16

11 1987 43,301 5,862.47 29,111,596.81

12 1988 44,509 5,777.31 28,313,285.59

13 1989 7,166 464.62 1,574,102.70

14 1991 4,847 334.793 1,123,286.44

15 1992 43,604 4,539.18 19,095,871.47

16 1993 91,357 3,039.39 7,654,985.77

17 1994 43,128 882.78 1,882,307.04

18 1995 1,088 31.92 76,591.26

19 1995 4,372 164.584 426,211.73

20 1995 4,477 113.401 243,217.13

21 1995 3,844 63.29 127,751.44

22 1995 8,751 248.20 568,304.20

23 1995 13,698 218.24 411,282.85

24 1995 18,387 290.13 555,015.66

25 1996 52,807 663.56 1,197,659.68

26 1996 27,311 420.85 801,836.09

27 1997 30,454 112.13 176,678.31

Total 396,205,721.93

Source: by computed
Note:  see detail in next table
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No. 1

Plot 2521

Registic area 531

Economic area 503

Age 24

Number of tree in plot        15,497

GBH
(cm.) GBH      (cm.) Volume

(m3/tree)
Number of tree

in plot
Commercial stem
volume (m3/plot)

 Price average
(baht)  Value of teak tree (baht)

1-30 75.2          0.306 246            75.297     1,500.00             112,945.88

31-40 75.2          0.306            443          135.596     2,412.50             327,126.00

41-50 75.2          0.306         1,193          365.161     3,062.50           1,118,305.73

51-60 75.2          0.306         1,796          549.731     4,281.25           2,353,536.46

61-70 75.2          0.306         2,595          794.294     5,925.00           4,706,192.93

71-80 75.2          0.306         3,419        1,046.509     7,575.00           7,927,308.29

81-90 75.2          0.306         2,460          752.973     9,006.25           6,781,458.61

91-100 75.2          0.306         1,574          481.780   11,881.25           5,724,148.24

>100 75.2          0.306         1,771          542.079   16,118.75           8,737,635.64

      15,497        4,743.421         37,788,657.77

No. 2

Plot 2523

Registic area 1184

Economic area 990

Age 22

Number of tree in plot        37,408

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)  Value of teak tree (baht)

1-30 76.2          0.318 472          150.008     1,500.00             225,011.72

31-40 76.2          0.318            955          303.512     2,412.50             732,221.67

41-50 76.2          0.318         1,982          629.906     3,062.50           1,929,086.19

51-60 76.2          0.318         4,128        1,311.933     4,281.25           5,616,712.08

61-70 76.2          0.318         7,126        2,264.737     5,925.00         13,418,564.46

71-80 76.2          0.318         7,701        2,447.479     7,575.00         18,539,654.85

81-90 76.2          0.318         6,572        2,088.668     9,006.25         18,811,067.29

91-100 76.2          0.318         4,272        1,357.698   11,881.25         16,131,147.50

>100 76.2          0.318         4,200        1,334.815   16,118.75         21,515,554.04

      37,408      11,888.755         96,919,019.80
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No. 3

Plot 2424

Registic area 637

Economic area 559

Age 21

Number of tree in plot        16,822

GBH
(cm.)

GBH      (cm.) Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 70.72          0.257 468          120.274     1,500.00             180,410.74

31-40 70.72          0.257         1,181          303.512     2,412.50             732,221.55

41-50 70.72          0.257         1,394          358.252     3,062.50           1,097,145.32

51-60 70.72          0.257         2,362          607.023     4,281.25           2,598,817.41

61-70 70.72          0.257         2,788          716.503     5,925.00           4,245,280.68

71-80 70.72          0.257         3,075          790.261     7,575.00           5,986,225.08

81-90 70.72          0.257         2,532          650.712     9,006.25           5,860,477.25

91-100 70.72          0.257         1,607          412.992   11,881.25           4,906,855.81

>100 70.72          0.257         1,415          363.648   16,118.75           5,861,558.24

      16,822        4,323.176         31,468,992.07

No. 4

Plot 2525

Registic area 605

Economic area 576

Age 20

Number of tree in plot      30,469

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 73.67          0.289 760          219.407     1,500.00             329,110.80

31-40 73.67          0.289         1,726          498.285     2,412.50           1,202,113.28

41-50 73.67          0.289         2,359          681.028     3,062.50           2,085,649.47

51-60 73.67          0.289         3,118          900.147     4,281.25           3,853,753.94

61-70 73.67          0.289         5,132        1,481.576     5,925.00           8,778,337.71

71-80 73.67          0.289         5,868        1,694.055     7,575.00         12,832,463.11

81-90 73.67          0.289         4,545        1,312.113     9,006.25         11,817,215.84

91-100 73.67          0.289         3,613        1,043.050   11,881.25         12,392,741.13

>100 73.67          0.289         3,348          966.546   16,118.75         15,579,520.64

      30,469        8,796.208         68,870,905.92
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No. 5

Plot 2527

Registic area 338

Economic area 278

Age 18

Number of tree in plot        16,120

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 69.94          0.249 459          114.296     1,500.00             171,443.54

31-40 69.94          0.249         1,177          293.085     2,412.50             707,067.63

41-50 69.94          0.249         1,507          375.258     3,062.50           1,149,228.86

51-60 69.94          0.249         1,838          457.681     4,281.25           1,959,445.86

61-70 69.94          0.249         2,964          738.066     5,925.00           4,373,042.79

71-80 69.94          0.249         3,043          757.738     7,575.00           5,739,866.12

81-90 69.94          0.249         2,512          625.514     9,006.25           5,633,532.53

91-100 69.94          0.249         1,558          387.958   11,881.25           4,609,425.08

>100 69.94          0.249         1,062          264.449   16,118.75           4,262,584.97

      16,120        4,014.045         28,605,637.37

No. 6

Plot 2529

Registic area 576

Economic area 332

Age 16

Number of tree in plot        15,544

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 64.1          0.194 711          138.139     1,500.00             207,208.16

31-40 64.1          0.194            957          185.934     2,412.50             448,564.86

41-50 64.1          0.194         1,729          335.924     3,062.50           1,028,767.13

51-60 64.1          0.194         2,965          576.064     4,281.25           2,466,273.71

61-70 64.1          0.194         3,593          698.077     5,925.00           4,136,105.04

71-80 64.1          0.194         2,872          557.995     7,575.00           4,226,813.25

81-90 64.1          0.194         1,513          293.958     9,006.25           2,647,456.99

91-100 64.1          0.194            741          143.967   11,881.25           1,710,512.81

>100 64.1          0.194            463            89.955   16,118.75           1,449,967.73

      15,544        3,020.013         18,321,669.68
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No. 7

Plot 2529

Registic area 576

Economic area 26

Age 16

Number of tree in plot          1,219

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 65.54          0.207 9              1.863     1,500.00                 2,794.08

31-40 65.54          0.207             34              7.037     2,412.50               16,976.63

41-50 65.54          0.207            154            31.873     3,062.50               97,611.77

51-60 65.54          0.207            249            51.535     4,281.25             220,635.45

61-70 65.54          0.207            360            74.509     5,925.00             441,464.93

71-80 65.54          0.207            232            48.017     7,575.00             363,727.37

81-90 65.54          0.207            112            23.181     9,006.25             208,769.66

91-100 65.54          0.207             43              8.900   11,881.25             105,739.18

>100 65.54          0.207             26              5.381   16,118.75               86,738.13

        1,219          252.295           1,544,457.20

No. 8

Plot 2529 Teak & Melia azedarach Linn. & E. Camaldulensis Dehn

Registic area 576

Economic
area

124

Age 16

Number of tree in plot          4,283

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 64.77          0.200 228            45.628     1,500.00               68,442.25

31-40 64.77          0.200            272            54.434     2,412.50             131,321.06

41-50 64.77          0.200            617          123.476     3,062.50             378,145.91

51-60 64.77          0.200            808          161.700     4,281.25             692,277.31

61-70 64.77          0.200            683          136.684     5,925.00             809,854.88

71-80 64.77          0.200            720          144.089     7,575.00           1,091,473.71

81-90 64.77          0.200            411            82.251     9,006.25             740,770.99

91-100 64.77          0.200            294            58.836   11,881.25             699,048.99

>100 64.77          0.200            250            50.031   16,118.75             806,435.27

        4,283          857.129           5,417,770.37
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No. 9

Plot 2529 2*4

Registic area 576

Economic
area

61

Age 16

Number of tree in plot          3,383

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of
tree in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree
(baht)

1-30 68.47          0.234 38              8.907     1,500.00               13,360.93

31-40 68.47          0.234             57            13.361     2,412.50               32,233.25

41-50 68.47          0.234            229            53.678     3,062.50             164,389.30

51-60 68.47          0.234            746          174.864     4,281.25             748,637.17

61-70 68.47          0.234            822          192.679     5,925.00           1,141,621.50

71-80 68.47          0.234            784          183.771     7,575.00           1,392,068.70

81-90 68.47          0.234            421            98.683     9,006.25             888,767.29

91-100 68.47          0.234            210            49.224   11,881.25             584,848.52

>100 68.47          0.234             76            17.815   16,118.75             287,148.74

        3,383          792.983           5,253,075.42

No. 10

Plot 2529 Near by Iron wood

Registic area 576

Economic
area

145

Age 16

Number of tree in plot          6,647

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of
tree in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree
(baht)

1-30 65.69          0.208 282            58.746     1,500.00               88,119.35

31-40 65.69          0.208            274            57.080     2,412.50             137,704.72

41-50 65.69          0.208            726          151.240     3,062.50             463,173.45

51-60 65.69          0.208         1,331          277.274     4,281.25           1,187,078.88

61-70 65.69          0.208         1,452          302.481     5,925.00           1,792,197.66

71-80 65.69          0.208         1,194          248.734     7,575.00           1,884,160.52

81-90 65.69          0.208            831          173.114     9,006.25           1,559,107.13

91-100 65.69          0.208            347            72.287   11,881.25             858,860.33

>100 65.69          0.208            210            43.747   16,118.75             705,150.13

        6,647        1,384.703           8,675,552.16
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No. 11

Plot 2530

Registic area 812

Economic
area

694

Age 15

Number of tree in plot        43,301

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 56.46          0.135 4285          580.141     1,500.00             870,211.16

31-40 56.46          0.135         5,097          690.076     2,412.50           1,664,809.40

41-50 56.46          0.135         6,914          936.078     3,062.50           2,866,738.21

51-60 56.46          0.135         8,723        1,180.996     4,281.25           5,056,139.22

61-70 56.46          0.135         7,799        1,055.897     5,925.00           6,256,188.67

71-80 56.46          0.135         5,861          793.513     7,575.00           6,010,864.27

81-90 56.46          0.135         3,119          422.277     9,006.25           3,803,136.70

91-100 56.46          0.135         1,214          164.362   11,881.25           1,952,825.26

>100 56.46          0.135            289            39.127   16,118.75             630,683.93

      43,301        5,862.468         29,111,596.81

No. 12

Plot 2531

Registic area 777.24

Economic
area

709

Age 14

Number of tree in plot        44,509

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 55.63          0.130 5486          712.088     1,500.00           1,068,131.40

31-40 55.63          0.130         5,093          661.076     2,412.50           1,594,845.50

41-50 55.63          0.130         6,490          842.408     3,062.50           2,579,873.52

51-60 55.63          0.130         8,695        1,128.619     4,281.25           4,831,898.42

61-70 55.63          0.130         8,167        1,060.084     5,925.00           6,280,996.20

71-80 55.63          0.130         6,076          788.670     7,575.00           5,974,176.13

81-90 55.63          0.130         3,105          403.032     9,006.25           3,629,804.40

91-100 55.63          0.130         1,035          134.344   11,881.25           1,596,173.53

>100 55.63          0.130            362            46.988   16,118.75             757,386.48

      44,509        5,777.307         28,313,285.59
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No. 13

Plot 2532

Registic area 588

Economic
area

250

Age 13

Number of tree in plot          7,166

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 43.59          0.065 1857          120.402     1,500.00             180,603.53

31-40 43.59          0.065         1,277            82.797     2,412.50             199,747.47

41-50 43.59          0.065         1,597          103.545     3,062.50             317,105.72

51-60 43.59          0.065         1,188            77.026     4,281.25             329,769.20

61-70 43.59          0.065            778            50.443     5,925.00             298,875.98

71-80 43.59          0.065            339            21.980     7,575.00             166,496.61

81-90 43.59          0.065            100              6.484     9,006.25               58,393.84

91-100 43.59          0.065             30              1.945   11,881.25               23,110.35

>100 43.59          0.065              -                  -   16,118.75                          -

        7,166          464.622           1,574,102.70

No. 14

Plot 2534

Registic area 100

Economic
area

80

Age 11

Number of tree in plot          4,847

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 44.57          0.069 865            59.747     1,500.00               89,621.20

31-40 44.57          0.069         1,077            74.391     2,412.50             179,467.74

41-50 44.57          0.069         1,219            84.199     3,062.50             257,859.52

51-60 44.57          0.069         1,013            69.970     4,281.25             299,559.71

61-70 44.57          0.069            510            35.227     5,925.00             208,718.96

71-80 44.57          0.069            149            10.292     7,575.00               77,960.08

81-90 44.57          0.069               7              0.484     9,006.25                 4,354.57

91-100 44.57          0.069               7              0.484   11,881.25                 5,744.65

>100 44.57          0.069              -                  -   16,118.75                          -

        4,847          334.793           1,123,286.44
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No. 15

Plot 2535

Registic area 789

Economic area 587

Age 10

Number of tree in plot        43,604

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 51.48          0.104 5171          538.302     1,500.00             807,452.74

31-40 51.48          0.104         5,984          622.935     2,412.50           1,502,831.27

41-50 51.48          0.104         7,927          825.202     3,062.50           2,527,180.55

51-60 51.48          0.104       10,903        1,135.004     4,281.25           4,859,235.15

61-70 51.48          0.104         8,797          915.769     5,925.00           5,425,930.94

71-80 51.48          0.104         3,968          413.069     7,575.00           3,129,000.38

81-90 51.48          0.104            732            76.201     9,006.25             686,287.98

91-100 51.48          0.104            106            11.035   11,881.25             131,105.02

>100 51.48          0.104             16              1.666   16,118.75               26,847.43

      43,604        4,539.183         19,095,871.47

No. 16

Plot 2536

Registic area 2502.5

Economic
area

1607

Age 9

Number of tree in plot        91,357

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 34.48          0.033 38910        1,294.511     1,500.00           1,941,766.21

31-40 34.48          0.033       23,014          765.661     2,412.50           1,847,157.30

41-50 34.48          0.033       16,376          544.819     3,062.50           1,668,508.32

51-60 34.48          0.033         8,328          277.067     4,281.25           1,186,194.09

61-70 34.48          0.033         3,469          115.411     5,925.00             683,812.61

71-80 34.48          0.033         1,090            36.264     7,575.00             274,696.79

81-90 34.48          0.033            150              4.990     9,006.25               44,944.83

91-100 34.48          0.033             20              0.665   11,881.25                 7,905.63

>100 34.48          0.033              -                  -   16,118.75                          -

      91,357        3,039.389           7,654,985.77
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No. 17

Plot 2537

Registic area 785

Economic
area

765

Age 8

Number of tree in plot        43,128

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 29.07          0.020       25,601          524.022     1,500.00             786,033.01

31-40 29.07          0.020         8,686          177.792     2,412.50             428,923.40

41-50 29.07          0.020         5,576          114.134     3,062.50             349,535.64

51-60 29.07          0.020         2,476            50.681     4,281.25             216,977.06

61-70 29.07          0.020            653            13.366     5,925.00               79,194.34

71-80 29.07          0.020            117              2.395     7,575.00               18,140.99

81-90 29.07          0.020             19              0.389     9,006.25                 3,502.60

91-100 29.07          0.020              -                  -   11,881.25                          -

>100 29.07          0.020              -                  -   16,118.75                          -

      43,128          882.779           1,882,307.04

No. 18

Plot 2538 OSCU38A Teak & Pterocarpus macrocarpus kurz

Registic area 206.5

Economic area 15

Age 7

Number of tree in plot          1,088

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 32.99          0.029            395            11.589     1,500.00               17,383.31

31-40 32.99          0.029            181              5.310     2,412.50               12,811.21

41-50 32.99          0.029            501            14.699     3,062.50               45,015.07

51-60 32.99          0.029             11              0.323     4,281.25                 1,381.68

61-70 32.99          0.029              -                  -     5,925.00                          -

71-80 32.99          0.029              -                  -     7,575.00                          -

81-90 32.99          0.029              -                  -     9,006.25                          -

91-100 32.99          0.029              -                  -   11,881.25                          -

>100 32.99          0.029              -                  -   16,118.75                          -

        1,088            31.921               76,591.26
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No. 19

Plot 2538 OSCU38A Teak & Xylia xylocarpa Taub.

Registic area 206.5

Economic
area

55

Age 7

Number of tree in plot          4,372

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 36.01          0.038         1,352            50.896     1,500.00               76,344.22

31-40 36.01          0.038            465            17.505     2,412.50               42,230.72

41-50 36.01          0.038         2,270            85.454     3,062.50             261,703.90

51-60 36.01          0.038            285            10.729     4,281.25               45,932.88

61-70 36.01          0.038              -                  -     5,925.00                          -

71-80 36.01          0.038              -                  -     7,575.00                          -

81-90 36.01          0.038              -                  -     9,006.25                          -

91-100 36.01          0.038              -                  -   11,881.25                          -

>100 36.01          0.038              -                  -   16,118.75                          -

        4,372          164.584             426,211.73

No. 20

Plot 2538 OSCU38A Teak

Registic area 206.5

Economic
area

28.5

Age 7

Number of tree in plot          4,477

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 31.33          0.025         1,888            47.823     1,500.00               71,733.92

31-40 31.33          0.025         1,824            46.202     2,412.50             111,461.14

41-50 31.33          0.025            743            18.820     3,062.50               57,636.32

51-60 31.33          0.025             22              0.557     4,281.25                 2,385.75

61-70 31.33          0.025              -                  -     5,925.00                          -

71-80 31.33          0.025              -                  -     7,575.00                          -

81-90 31.33          0.025              -                  -     9,006.25                          -

91-100 31.33          0.025              -                  -   11,881.25                          -

>100 31.33          0.025              -                  -   16,118.75                          -

        4,477          113.401             243,217.13
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No. 21

Plot 2538 OSCU38B Teak & Pterocarpus macrocarpus kurz

Registic area 206.5

Economic
area

58

Age 7

Number of tree in plot          3,844

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 26.93          0.016         2,242            36.916     1,500.00               55,374.21

31-40 26.93          0.016            866            14.259     2,412.50               34,400.59

41-50 26.93          0.016            693            11.411     3,062.50               34,945.40

51-60 26.93          0.016             43              0.708     4,281.25                 3,031.24

61-70 26.93          0.016              -                  -     5,925.00                          -

71-80 26.93          0.016              -                  -     7,575.00                          -

81-90 26.93          0.016              -                  -     9,006.25                          -

91-100 26.93          0.016              -                  -   11,881.25                          -

>100 26.93          0.016              -                  -   16,118.75                          -

        3,844            63.294             127,751.44

No. 22

Plot 2538 OSCU38B Teak & Xylia xylocarpa Taub.

Registic area 206.5

Economic
area

127.75

Age 7

Number of tree in plot          8,751

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 32.6          0.028         3,713          105.310     1,500.00             157,965.24

31-40 32.6          0.028         2,617            74.225     2,412.50             179,067.33

41-50 32.6          0.028         1,845            52.329     3,062.50             160,257.29

51-60 32.6          0.028            553            15.684     4,281.25               67,149.23

61-70 32.6          0.028             23              0.652     5,925.00                 3,865.11

71-80 32.6          0.028              -                  -     7,575.00                          -

81-90 32.6          0.028              -                  -     9,006.25                          -

91-100 32.6          0.028              -                  -   11,881.25                          -

>100 32.6          0.028              -                  -   16,118.75                          -

        8,751          248.201             568,304.20
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No. 23

Plot 2538 OSCU38B Teak

Registic area 206.5

Economic
area

109

Age 7

Number of tree in plot        13,698

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 26.62          0.016         8,766          139.660     1,500.00             209,489.80

31-40 26.62          0.016         4,036            64.302     2,412.50             155,127.44

41-50 26.62          0.016            759            12.092     3,062.50               37,032.93

51-60 26.62          0.016            126              2.007     4,281.25                 8,594.32

61-70 26.62          0.016             11              0.175     5,925.00                 1,038.37

71-80 26.62          0.016              -                  -     7,575.00                          -

81-90 26.62          0.016              -                  -     9,006.25                          -

91-100 26.62          0.016              -                  -   11,881.25                          -

>100 26.62          0.016              -                  -   16,118.75                          -

      13,698          218.236             411,282.85

No. 24

Plot 2538

Registic area 206.5

Economic
area

138

Age 7

Number of tree in plot        18,387

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 26.53          0.016       11,529          181.918     1,500.00             272,877.14

31-40 26.53          0.016         5,053            79.732     2,412.50             192,353.84

41-50 26.53          0.016         1,684            26.572     3,062.50               81,377.14

51-60 26.53          0.016            112              1.767     4,281.25                 7,566.11

61-70 26.53          0.016               9              0.142     5,925.00                   841.42

71-80 26.53          0.016              -                  -     7,575.00                          -

81-90 26.53          0.016              -                  -     9,006.25                          -

91-100 26.53          0.016              -                  -   11,881.25                          -

>100 26.53          0.016              -                  -   16,118.75                          -

      18,387          290.132             555,015.66
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No. 25

Plot 2539

Registic area 950

Economic
area

470

Age 6

Number of tree in plot        52,807

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 24.49          0.013       38,490          483.658     1,500.00             725,486.42

31-40 24.49          0.013       10,463          131.476     2,412.50             317,185.75

41-50 24.49          0.013         3,464            43.528     3,062.50             133,304.28

51-60 24.49          0.013            356              4.473     4,281.25               19,151.85

61-70 24.49          0.013             34              0.427     5,925.00                 2,531.38

71-80 24.49          0.013              -                  -     7,575.00                          -

81-90 24.49          0.013              -                  -     9,006.25                          -

91-100 24.49          0.013              -                  -   11,881.25                          -

>100 24.49          0.013              -                  -   16,118.75                          -

      52,807          663.562           1,197,659.68

No. 26

Plot 2539

Registic area 950

Economic
area

448

Age 6

Number of
tree in plot

     27,311

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 26.31          0.015       18,017          277.635     1,500.00             416,452.72

31-40 26.31          0.015         6,252            96.341     2,412.50             232,422.55

41-50 26.31          0.015         2,571            39.618     3,062.50             121,330.54

51-60 26.31          0.015            449              6.919     4,281.25               29,621.63

61-70 26.31          0.015             22              0.339     5,925.00                 2,008.64

71-80 26.31          0.015              -                  -     7,575.00                          -

81-90 26.31          0.015              -                  -     9,006.25                          -

91-100 26.31          0.015              -                  -   11,881.25                          -

>100 26.31          0.015              -                  -   16,118.75                          -

      27,311          420.852             801,836.09
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No. 27

Plot 2540

Registic area 486.5

Economic
area

471.5

Age 5

Number of tree in plot        30,454

GBH
(cm.)

GBH
(cm.)

Volume
(m3/tree)

Number of tree
in plot

Commercial stem
volume (m3/plot)

 Price average
(baht)

 Value of teak tree (baht)

1-30 15.91          0.004       28,153          103.659     1,500.00             155,488.15

31-40 15.91          0.004         2,006              7.386     2,412.50               17,818.85

41-50 15.91          0.004            285              1.049     3,062.50                 3,213.68

51-60 15.91          0.004             10              0.037     4,281.25                   157.63

61-70 15.91          0.004              -                  -     5,925.00                          -

71-80 15.91          0.004              -                  -     7,575.00                          -

81-90 15.91          0.004              -                  -     9,006.25                          -

91-100 15.91          0.004              -                  -   11,881.25                          -

>100 15.91          0.004              -                  -   16,118.75                          -

      30,454          112.131             176,678.31
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Apeendix L:  Statistical analysis of logistic regression

Logistic Regression of municipal people

Case Processing Summary

188 100.0
0 .0

188 100.0
0 .0

188 100.0

Unweighted Casesa

Included in Analysis
Missing Cases
Total

Selected Cases

Unselected Cases
Total

N Percent

If weight is in effect, see classification table for the total number of cases.a. 

Dependent Variable Encoding

0
1

Original Value
no
yes

Internal Value
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Categorical Variables Codings

22 1.000 .000 .000 .000 .000 .000
40 .000 1.000 .000 .000 .000 .000
77 .000 .000 1.000 .000 .000 .000
29 .000 .000 .000 1.000 .000 .000
5 .000 .000 .000 .000 1.000 .000
9 .000 .000 .000 .000 .000 1.000
6 .000 .000 .000 .000 .000 .000

37 1.000 .000 .000 .000 .000
23 .000 1.000 .000 .000 .000
53 .000 .000 1.000 .000 .000
17 .000 .000 .000 1.000 .000
54 .000 .000 .000 .000 1.000
4 .000 .000 .000 .000 .000

185 1.000 .000
2 .000 1.000
1 .000 .000

100 1.000 .000
84 .000 1.000
4 .000 .000

goverment service
private bussiness
employment
labour
student
housewife
other

occupation

primary
secondary
high school
diploma
bachelor's degree
master's degree

educate

yes
no
unsure

opinion

single
married
devorec

status

Frequency (1) (2) (3) (4) (5) (6)
Parameter coding

Block 0: Beginning Block
Classification Tablea,b

0 13 .0
0 175 100.0

93.1

Observed
no
yes

donation or wtp

Overall Percentage

Step 0
no yes

donation or wtp
Percentage Correct

Predicted

Constant is included in the model.a. 

The cut value is .500b. 

Variables in the Equation

2.600 .287 81.794 1 .000 13.459ConstantStep 0
B S.E. Wald df Sig. Exp(B)
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Variables not in the Equationa

.015 1 .903
7.254 1 .007
.558 1 .455

1.749 2 .417
1.218 1 .270
1.604 1 .205

10.514 5 .062
10.309 1 .001

.269 1 .604
1.132 1 .287
.031 1 .860

1.214 1 .270
7.710 6 .260
.218 1 .641
.027 1 .870
.600 1 .438
.000 1 .996
.382 1 .537
.258 1 .611

1.471 1 .225
41.104 2 .000
41.104 1 .000
27.207 1 .000

SEX
AGE
NOFH
MSTATUS
MSTATUS(1)
MSTATUS(2)
EDU
EDU(1)
EDU(2)
EDU(3)
EDU(4)
EDU(5)
OCCU
OCCU(1)
OCCU(2)
OCCU(3)
OCCU(4)
OCCU(5)
OCCU(6)
INC
ATT
ATT(1)
ATT(2)

VariablesStep 0
Score df Sig.

Residual Chi-Squares are not computed because of redundancies.a. 

Block 1: Method = Enter

Omnibus Tests of Model Coefficients

36.582 19 .009
36.582 19 .009
36.582 19 .009

Step
Block
Model

Step 1
Chi-square df Sig.
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Model Summary

57.956 .177 .447
Step
1

-2 Log likelihood Cox & Snell R Square Nagelkerke R Square

Hosmer and Lemeshow Test

8.858 8 .354
Step
1

Chi-square df Sig.

Contingency Table for Hosmer and Lemeshow Test

8 7.854 11 11.146 19
2 2.080 17 16.920 19
0 1.082 19 17.918 19
3 .788 16 18.212 19
0 .568 19 18.432 19
0 .397 19 18.603 19
0 .211 19 18.789 19
0 .022 19 18.978 19
0 .000 19 19.000 19
0 .000 17 17.000 17

1
2
3
4
5
6
7
8
9
10

Step 1
Observed Expected

donation or wtp = no
Observed Expected

donation or wtp = yes
Total

Classification Tablea

3 10 23.1
1 174 99.4

94.1

Observed
no
yes

donation or wtp

Overall Percentage

Step 1
no yes

donation or wtp
Percentage Correct

Predicted

The cut value is .500a. 
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Variables in the Equation

.512 1.028 .248 1 .618 1.669
-.115 .055 4.319 1 .038 .892
-.208 .213 .959 1 .327 .812

.056 2 .973
-8.828 129.773 .005 1 .946 .000
-9.080 129.772 .005 1 .944 .000

.378 5 .996
-6.515 113.120 .003 1 .954 .001
1.522 124.389 .000 1 .990 4.583

-5.978 113.115 .003 1 .958 .003
-6.248 113.119 .003 1 .956 .002
-6.476 113.109 .003 1 .954 .002

4.282 6 .639
10.386 52.715 .039 1 .844 32391.505
2.470 1.408 3.078 1 .079 11.824
1.283 1.271 1.020 1 .313 3.609
2.789 1.556 3.211 1 .073 16.262
8.808 113.573 .006 1 .938 6690.491
1.986 1.747 1.293 1 .255 7.287
.000 .000 .301 1 .584 1.000

.020 2 .990
20.020 275.901 .005 1 .942 495187762.313
-1.852 330.806 .000 1 .996 .157

.501 325.225 .000 1 .999 1.651

SEX
AGE
NOFH
MSTATUS
MSTATUS(1)
MSTATUS(2)
EDU
EDU(1)
EDU(2)
EDU(3)
EDU(4)
EDU(5)
OCCU
OCCU(1)
OCCU(2)
OCCU(3)
OCCU(4)
OCCU(5)
OCCU(6)
INC
ATT
ATT(1)
ATT(2)
Constant

Step 1a
B S.E. Wald df Sig. Exp(B)

Variable(s) entered on step 1: SEX, AGE, NOFH, MSTATUS, EDU, OCCU, INC, ATT.a. 
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Logistic Regression of local people

Case Processing Summary

142 100.0
0 .0

142 100.0
0 .0

142 100.0

Unweighted Casesa

Included in Analysis
Missing Cases
Total

Selected Cases

Unselected Cases
Total

N Percent

If weight is in effect, see classification table for the total number of cases.a. 

Dependent Variable Encoding

0
1

Original Value
.00
1.00

Internal Value

Categorical Variables Codings

24 1.000 .000 .000 .000 .000 .000 .000
30 .000 1.000 .000 .000 .000 .000 .000
38 .000 .000 1.000 .000 .000 .000 .000
27 .000 .000 .000 1.000 .000 .000 .000
1 .000 .000 .000 .000 1.000 .000 .000

11 .000 .000 .000 .000 .000 1.000 .000
6 .000 .000 .000 .000 .000 .000 1.000
5 .000 .000 .000 .000 .000 .000 .000

98 1.000 .000 .000 .000 .000
7 .000 1.000 .000 .000 .000

12 .000 .000 1.000 .000 .000
1 .000 .000 .000 1.000 .000
2 .000 .000 .000 .000 1.000

22 .000 .000 .000 .000 .000
6 1.000 .000

128 .000 1.000
8 .000 .000

135 1.000
7 .000

employment in TTP
employment out TT
local merchandize
agricultural
fishery
goverment
housewife
other

occupation

primary
secondary
hight school
diploma
bachelor's degree
non study

educate

single
married
divorec

status

yes
no

Opinion

Frequency (1) (2) (3) (4) (5) (6) (7)
Parameter coding

Block 0: Beginning Block
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Classification Tablea,b

0 13 .0
0 129 100.0

90.8

Observed
.00
1.00

wtp recode1

Overall Percentage

Step 0
.00 1.00

wtp recode1
Percentage Correct

Predicted

Constant is included in the model.a. 

The cut value is .500b. 

Variables in the Equation

2.295 .291 62.195 1 .000 9.923ConstantStep 0
B S.E. Wald df Sig. Exp(B)
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Variables not in the Equationa

5.325 1 .021
2.776 1 .096
.000 1 .998

8.612 2 .013
.631 1 .427

2.814 1 .093
11.378 5 .044
1.540 1 .215
.742 1 .389

1.321 1 .250
.101 1 .750
.204 1 .651

5.193 7 .636
.389 1 .533

1.550 1 .213
.117 1 .732

1.284 1 .257
.101 1 .750

1.202 1 .273
.631 1 .427

2.930 1 .087
73.067 1 .000

SEX1
AGE
NOFH
MSTATUS
MSTATUS(1)
MSTATUS(2)
EDU
EDU(1)
EDU(2)
EDU(3)
EDU(4)
EDU(5)
OCCU
OCCU(1)
OCCU(2)
OCCU(3)
OCCU(4)
OCCU(5)
OCCU(6)
OCCU(7)
INC
ATT(1)

VariablesStep 0
Score df Sig.

Residual Chi-Squares are not computed because of redundancies.a. 

Block 1: Method = Enter

Omnibus Tests of Model Coefficients

62.446 19 .000
62.446 19 .000
62.446 19 .000

Step
Block
Model

Step 1
Chi-square df Sig.
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Model Summary

24.488 .356 .777
Step
1

-2 Log likelihood Cox & Snell R Square Nagelkerke R Square

Hosmer and Lemeshow Test

1.696 8 .989
Step
1

Chi-square df Sig.

Contingency Table for Hosmer and Lemeshow Test

11 10.432 3 3.568 14
1 2.124 13 11.876 14
1 .416 13 13.584 14
0 .028 14 13.972 14
0 .000 14 14.000 14
0 .000 14 14.000 14
0 .000 14 14.000 14
0 .000 14 14.000 14
0 .000 14 14.000 14
0 .000 16 16.000 16

1
2
3
4
5
6
7
8
9
10

Step 1
Observed Expected

wtp recode1 = .00
Observed Expected

wtp recode1 = 1.00
Total

Classification Tablea

9 4 69.2
1 128 99.2

96.5

Observed
.00
1.00

wtp recode1

Overall Percentage

Step 1
.00 1.00

wtp recode1
Percentage Correct

Predicted

The cut value is .500a. 
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Variables in the Equation

10.879 71.183 .023 1 .879 53052.253
-.084 .048 3.017 1 .082 .920
-.102 .338 .090 1 .764 .903

2.756 2 .252
4.123 1344.315 .000 1 .998 61.715
3.079 1.855 2.756 1 .097 21.734

.272 5 .998
.648 1.259 .265 1 .607 1.911

3.908 1340.413 .000 1 .998 49.786
12.926 150.001 .007 1 .931 410820.494

-.730 739.597 .000 1 1.000 .482
2.173 473.112 .000 1 .996 8.784

.963 7 .995
-9.151 174.685 .003 1 .958 .000

.500 209.459 .000 1 .998 1.649
-7.738 174.684 .002 1 .965 .000
-8.352 174.685 .002 1 .962 .000
-7.747 759.942 .000 1 .992 .000
-3.774 254.069 .000 1 .988 .023

.266 331.726 .000 1 1.000 1.304

.000 .000 .594 1 .441 1.000
32.280 284.053 .013 1 .910 1.045245E+14

-21.647 224.209 .009 1 .923 .000

SEX1
AGE
NOFH
MSTATUS
MSTATUS(1)
MSTATUS(2)
EDU
EDU(1)
EDU(2)
EDU(3)
EDU(4)
EDU(5)
OCCU
OCCU(1)
OCCU(2)
OCCU(3)
OCCU(4)
OCCU(5)
OCCU(6)
OCCU(7)
INC
ATT(1)
Constant

Step 1a
B S.E. Wald df Sig. Exp(B)

Variable(s) entered on step 1: SEX1, AGE, NOFH, MSTATUS, EDU, OCCU, INC, ATT.a. 
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