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ABSTRACT 

This research aims to study the overall benefits from Eucalyptus camaldulensis 

Dehnh. plantation and patch management in each region of Thailand. The net present value, 

internal rate of return, and benefit-cost ratio data are analyzed. Data collection was separated 

into two parts: 1) field data collection through questionnaire survey from 400 farmers in 20 

provinces throughout five regions; and 2) secondary data inventory from statistical records of 

government sectors and relevant agencies. 

The study found that both patterns of Eucalyptus camaldulensis Dehnh. 

plantation after 5 years – whether or not planting in a new area or replanting an old area – 

provide similar benefits. The outcome benefit is 17,200.00 baht per rai and 14,400.00 baht per 

rai, respectively. Regarding B/C ratio, NPV, and IRR, the values are diverse according to 

some variations of costs for plantations and tree age class. All three age intervals are suitable 

for investment. Regarding the imports of pulp paper of Thailand, it was found that long fiber 

pulp value was higher than short fiber pulp. The capacity to plant fast growing trees can 

provide job domestic opportunities, especially for the approximately 150,000 laborers in the 

agricultural sector as well as the 200,000 from the Eucalyptus wood processing industry and 

other relevant industries. In total, the overall annual employment value is 13,046,240 baht. 

Additionally, it was found that Eucalyptus plantation management in each region of Thailand 

was slightly different. Recommendations from this study could be applied appropriately for 

the planning of Eucalyptus camaldulensis Dehnh. plantations in Thailand. 
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CHAPTER I 

INTRODUCTION  

 

 

1.1 Background and Statement of Problems� �

Eucalyptuses have their local provenance in Australia with more 700 

species. In 1950, the first try out in Thailand had manipulated with various types of 

Eucalyptus at Doi Sutheb in Chiangmai Province by Royal Forestry Department. Later 

it has expanded extensively around 1964. (1) 

It was found that Eucalyptus camaldulensis Dehnh. specie could be 

planted in any places and any conditions in Thailand with high growth rate. Thus it 

becomes popular specie and is planted widely. Eucalyptus has particular properties; 

high growth rate, high yield as well as be able to grow in low nutrition soil, especially 

in the areas that lack of Nitrogen and Phosphorus. (2) These properties are the 

supporting factors for Eucalyptus’s widespread planting in Thailand. However, any 

land suitability has not been taken into account. Therefore, several research related to 

Eucalyptus are executed to review Eucalyptus planting in Thailand regarding 

economic, social, and environmental aspects.  

According to a wide variety of research studying about suitability of 

Eucalyptus species in various aspects, covering both positive and negative impacts of 

this high growth rate plant, e.g. the comparative study of environmental impacts of 

Eucalyptus plantation and other kind of forests is shown that where Eucalyptus 

forestry has been replaced with, the place is threatening and remaining the lowest 

biodiversity with the lowest rain absorption as the same as the pine forest. This cause’s 

high nutrient leaching in Eucalyptus forest including soil fertility is considerable lower 

than shrub planting area, semi-natural forest, the secondary forest and climax forest 

respectively. (3) The study of Eucalyptus plantation with an average area over 70-80 

rai, it was found that the activity has negative impact on ground water level in which 

the area was decreased, even lower than external area, not less than 93 cm. in 36 week 

cycle.  (4)   There is also the study of intercropping peanut and millet in Eucalyptus 
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plantation with agro forestry practice. The result revealed that intercropping 

productivity was not as good as mono cropping. Anyway, in view of mutual benefits, a 

yield criterion is moderately favorable. Likewise, Eucalyptus can provide considerable 

income for farmers. (5) As above, these are only a part of interested researches; 

Eucalyptus is still under investigation whether it causes positive or negative effects to 

Thailand in economic, social and environmental aspects.  

Eucalyptus has specific particularities with its fast growth rate and high 

productivity. Thus importance of Eucalyptus in terms of economic has been increasing 

for Thai industry. Presently, both domestic and foreign markets are demanding 

Eucalyptus for small wood industry such as firewood, charcoal, furniture and 

foundation pile, processed wood for construction; and large industry such as paper, 

particleboard, medium density fiberboard(MDF), cementboard, wood chip, and etc. (6) 

In principle, Thailand demands a lot of woods for raw material supply in 

support of wood processing and relevant industries. For example, pulp industry uses 

woods as their major raw materials. In 2002, there were 60 paper mills; total capacity 

was about 3.69 million tons. From statistic, Thai people use paper only 39 kilograms 

per year which is lower than American people by 10 times. (7) 

However, there is daily huge volume of waste paper in Thailand. With the 

economic expansion, population growth and increasing literate people as shown in 

Figure 1, Thailand paper consumption tends to be widespread augmented.  

 

 

 

 

 

 

 

 

 

 

 

 

Copyright by Mahidol University



Fac. of Grad. Studies, Mahidol Univ.                         M.Sc.(Appro. Tech. for Resou. and Env. Dev.) / 3 

Figure 1-1: Paper Consumption Rate of Thai People��Per Capita Consumption�  
        (Unit: Kilograms) 

 
Source: The Thai Pulp and Paper Industries Association, TPPIA 
 

Thailand pulp and paper industry has to increase its production capacity to 

support domestic demand which is increased continuously. The activity certainly 

stimulates economic system. Yearly income of pulp and paper in economic system 

reaches high value and provides high profit to entrepreneurs as shown in Table 1. 

From 254 pulp and paper companies, the top 10 highest companies in the ranking have 

a total income of 73,154 million baht from overall industrial income of 106,002 

million baht. In other words, 69 percent of the total income is derived from the top 10 

companies. The remaining 244 companies have a total income of 32,847 million baht 

or only 31 percent.�Significantly, from the two highest income companies in 2002, the 

first was Siam Kraft industry Co., Ltd. (16,507 million baht or 15 percent), and the 

second was Advance Agro Public Co., Ltd. (12,524 million baht or 11 percent). 
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Table �.1:�Maximum Income of the Pulp and Paper Industries in 2002 

Source: The Thai Pulp and Paper Industries Association, TPPIA 
 

From its high benefits, Eucalyptus plantation business tends to be popular 

and widely expanded in all regions in Thailand. Eucalyptus has supporting market�

because it can be used in various ways, creates income for farmers and entrepreneurs 

and causes circulating funds in the system which provides direct benefits to Thai 

economics. Besides, Eucalyptus plantation could create intangible economic value or 

specifically, indirect benefit to other businesses e.g. bee farms. Being attractive to 

pollination, Eucalyptus’s nectar lures bee to suck for building honeycomb. Eucalyptus 

blooms almost all year long, so it provides advantages for bee farming business. (9) 

These vital activities lead to commercial forest plantation, industry expansion to 

countryside, employment in agricultural and industrial sectors,  decrease of trade 

deficit due to none requirement of imported pulp for raw materials. As a result, 

Eucalyptus plantation investment becomes steadily high growth business and begets 

satisfied benefits. 

No. Company 

Maximum of income  

254 companies % 

1 Siam Kraft Industry Co., Ltd 16,056,707,343.00 15.15 

2 Advance Agro Public Co., Ltd 12,523,840,822.00 11.81 

3 Thai Paper Co., Ltd. 8,354,560,462.00 7.88 

4 Thai Kraft Paper Industry Co., Ltd 7,491,191,853.00 7.07 

5 The Siam Pulp & Paper Plc (SPP) 6,363,836,000.00 6.00 

6 Panjapol Fiber Container Co., Ltd 5,453,294,015.01 5.14 

7 Advance Paper Co., Ltd 5,426,939,958.00 5.12 

8 AA Pulp Mill 2 Co., Ltd 4,009,985,196.00 3.78 

9 Phoenix Pulp & Paper Public Co., Ltd 3,999,257,000.00 3.77 

10 Thaicane Paper Public  Co., Ltd 3,474,616,802.78 3.28 

 Total�10 companies 73,154,229,451.79 69.01 

 Other �244  companies  32,847,682,768.30 30.99 

 Grand total 106,001,912,220.09 100.00 
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Therefore, Eucalyptus plantation is one of the good choices to make a 

profit for farmers and related businesses. This study has divided the benefits into two 

parts. The first one is the benefits for the farmers who will gain low cost and high 

profits directly. The other one is the benefits for overall economic system e.g. 

increasing employment and decreasing wood raw materials import. These benefits 

have an impact on both microeconomic and macroeconomic in Thailand. 

All the above reasons lead to the study of macro benefits from Eucalyptus 

plantation in Thailand to reveal overview of actual benefits on Eucalyptus plantation 

in Thailand to be applied for strategic planning for planting Eucalyptus in the future. 

 
 
1.2 The objectives of Study 
 

1.2.1.�To study macro economic benefits from Eucalyptus camaldulensis 

Dehnh. plantation in Thailand. 

1.2.2. To compare Eucalyptus camaldulensis Dehnh. plantation patterns in 

each region of Thailand. 
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1.3 Conceptual Framework 

 

 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

Figure 1-2: The Conceptual Framework of Research 
 
 

1.4 Scope of the Study 
 

1.4.1. Eucalyptus camaldulensis Dehnh. plantation areas in Thailand, 

except the South region. 

1.4.2.   Investment cost data and its benefits since initial planting period to 

five years. 

1.4.3.   Calculating price values from Eucalyptus camaldulensis Dehnh 

trading in Thailand 

 

 

 

 

Macro benefits of 

Eucalyptus planting�

Reducing 
Imported Pulp 

Value 

Employment 
Enhancement for 

Eucalyptus Plantation 

Farmer’s Benefit 
Value from 
Eucalyptus Plantation 

���������	�
��
�	��
��
����

�����	�
�
���
�����	�������

��	��	�

��	��	�	��������


��
���

������
������
��	��
������	��

����
���������	��
���������

������
������
��
�������
	���


������������
��������
���������

������
������
���
������	��


��������

�����	��������	�����
��

�������
����

��

Copyright by Mahidol University



Fac. of Grad. Studies, Mahidol Univ.                         M.Sc.(Appro. Tech. for Resou. and Env. Dev.) / 7 

1.5 Expected Results 
 

Macro benefits to economic from Eucalyptus camaldulensis Dehnh 

planting in Thailand and Eucalyptus plantation management in each region will be 

valuable information for the stakeholders, especially farmers and entrepreneurs in 

wood processing industries and related industries. This will give ideas for commercial 

Eucalyptus plantation and support Eucalyptus industrial investment in each region to 

meet farmers’ demand and land suitability development. 

 

 

1.6 Definition terms 

�

Macro Benefit is economic benefit towards Eucalyptus camaldulensis 

Dehnh planting in Thailand, calculated from decreasing imported pulp values, 

employment values, Eucalyptus processing values, and profits of farmers who plant 

Eucalyptus. 

Wage is working compensation value of workers who earn agricultural 

wages from planting Eucalyptus. 

Income means obtained wage, including overtime wage, bonus and fringe 

benefits etc.�

Eucalyptus processing is the process through which Eucalyptus products 

in raw material pass science and technology procedures. The processing aims at fitting 

for human consumption, prolonging shelf-life, and being convenient in semi-finished 

product. 

Cost is expense of investment and operation 

Benefit is a total income that producers receive from Eucalyptus 

camaldulensis Dehnh. planting. 

Rai is a unit of area equal to 0.16 hectare 
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1.7 Hypothesis of the study 

 
The pattern of Eucalyptus camaldulensis Dehnh planting in each region is 

different. 
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CHAPTER II 

LITERATURE REVIEW 

 

 
The present study reviewed concept, theories and document including 

relevant document. The literary review was divided into 6 parts. They are as follows: 
2.1�Eucalyptus camaldulensis Dehnh. 

2.2�Historical Background of Eucalyptus camaldulensis Dehnh. 

in Thailand. 

2.3 Pulp (paper) 

2.4 Cost - Benefit Analysis 

2.5 Labour theories of value (LTV)  

2.6 Rational Choice Theory 

2.7 Relevant Research  

 

 

2.1�Eucalyptus camaldulensis Dehnh. 
Eucalyptus camaldulensis Dehnh. is a scientific name of E. camaldulensis, 

or red gum or Murray red gum or river gum, as common name. Their local provenance 

is in Australia with more 700 species. The plan can be naturally gown without staking. 

In genus Eucalyptus spp., is naturally found that E. camaldulensis is widespread 

grown both tropical and warm climate of Australia in almost states. Eucalyptus 

camaldulensis Dehnh. is an important species which is widely brought out for 

translocation due to its different characteristics(fast growth rate plant, sown in almost 

area conditions,  well tolerate to various environments). 

 

2.1.1 General Characteristic  

Eucalyptus camaldulensis Dehnh. is perennial with medium to large size. 

Generally, about 24 – 36 meters of height, some is even about 50 meters of height. Its 
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diameter is of 0.90-2.10 meters or more. Grown in the opened area, its tree crown is 

predominantly and sparsely opened at the ends of apex�(10).  

2.1.1.1. Leaves   Formed in pairs, the leaves on a mature 

Eucalyptus camaldulensis Dehnh.  plant are commonly lanceolate, petiolate, and 

apparently alternate. Adult leaves are 1.8 cm. of width and 10-13 cm. of length. 

Leafstalk is quadrilateral while seeding.  The adult leaf color is glucose (a dull blue-

green) at both sides, sometimes is of greyish. Most leaves usually hang downwards 

without belly leaf out in horizontal line as the other kinds of tree leaves. The 

mesophyll is smooth and waxy or glossy green in texture. Leave blade is rather thick 

with white stain on ventral side and dorsal side.  A typical Eucalyptus leave has a 

prominent central vein. Venation is formed and angled to central vein at 40-50 º. 

2.1.1.2. Bark Eucalyptus camaldulensis Dehnh. is known for 

its shedding bark and it is smooth and often has a satiny sheen assorted with grey, 

cream or copper in strip of colors. Adult bark, stringy bark, could be peeled off in long 

pieces 0.5 cm. of thickness. 

2.1.1.3. Flower   The flowers are single or in cluster with 

round white or pale yellow.  The most of the visible part of the flower which grow out 

radically from the end of a branch, between twig and leaves. Individual flower stalk is 

of 0.5-1.5 cm. A group of flower comprises of 5-10 stalks. Yellow anthers are 

supported with white filaments similar to rose apple flower. Anthers and pistils are in 

the same flower or hermaphrodic. Efflorescence is all year long depending tree 

fertility; each branch may constitute of bud, blossom, young fruit and mature fruit.  

2.1.1.4. Fruit Surrounded by a woody (hard), cupshaped 

receptacle and contains numerous minute seeds, each semicircle fruit are of  0.5-0.7 of 

width and 0.5-0.7 cm. of length. Outer part is hard stuck on stalk. Young fruit capsule 

is green and become brown in mature.  A fruit maturing period is short and latterly 

burst out and releases the seeds dropping to the ground.��

2.1.1.5. Seed is yellow and smaller than 1 mm. Each 

Eucalyptus tree produces seed from 0.5-1.5 kg. or more. Each gram contains 773 

seeds. 

2.1.1.6. Wood texture property   Heartwood is brown while 

sapwood is light brown. Lumber is dense with thorn twisted along the trunk which is 
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corrugated. Its specific gravity (relative density) is between 0.6-0.9. The tree thrives 

well in rigid condition. It is highly tolerant, robust and mite resistance. Timber can be 

easily sawn and processed in sawmill. But after dried, the lumber is often bent and 

cracked in case of improper keeping. The appropriate time of Eucalyptus for lumber 

must be immediately taken while the wood is still green after cutting. 

2.1.1.7. Root; the root system is important to the eucalyptus 

because of its rapid growth, descending into deep soil, grown vertically downwards. 

With efficient root system in absorbing tremendous amount of water in soil particles, 

that is a supporting reason why it can thrive well in the drought area and succeed in 

variety ranges of extreme situations.   

 

2.1.2 Suitable Environments 

Eucalyptus camaldulensis Dehnh. is an almost common and widespread 

tree along watercourses or creek where water flowing in even a season or riverside 

flowing all year long. Succeed with annual precipitation of 250-625 mm, the tree is 

found in some locations with periodic inundated area with 1-2 months  or long dry 

season of 4-8 month per annum. Also withstand a wide range of temperature, 

maximum average temperature 29-35º C. and minimum average are 11-20º C. The 

fluctuated temperatures in some places are in wide range, minimum at 6º C. and 

maximum reaching at 54ºC. But the appropriate temperature for Eucalyptus growth is 

between 27-35 º C. The tree can be grown in variety of soils, from sand to clayish. But 

suitable soil is seemingly sandy clay with well drainage pH 6-7.5(11).  

2.1.2.1 Propagation Eucalyptus camaldulensis Dehnh. can 

propagate from both sexual propagation(seed) and asexual propagation(twig cutting, 

budding, corn and tissue culture etc.). But seeding is the most popular reproduction 

which is facile and convenient for tree care. The genus fruits (capsules) will be 

cracked around April to May and August to September.  Fruit harvesting should be 

operated with care as it might damage Eucalyptus young flowers and young fruits. 

2.1.2.2 Selection of species; Species selection with appropriate 

environments is necessarily concerned. Because seeding from various areas, growth, 

size, durability property and timber quality are typically different.   To plant 

Eucalyptus tree, seeds should be brought from the sources where the climate, altitude, 
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latitude, temperature, rainfall are entirely similar. The overall result would be alike. 

Important Eucalyptus 3 sources of seed used to establish trial are prominently accepted 

from Australia. The species from Katherine City and Petford City are recommended 

for establishing plots in hot climate. While the species from Broken Hill City are 

recommended for establishing plots in arid areas (12)  

2.1.2.3 Site preparation; Site preparation is an important step 

affecting the growth rate of Eucalyptus. The know how to prepare planting area are 

conducted with respect to soil conditions of which the steps are as following:�(13) 

1) In arid area i.e. laterite, widespread with scrubby and hard 

surface soil, tractor should be applied for harrowing such unemployed woody and 

completely burning them during February to March. After hot season, in end of May, 

shoving with tractor 2 times, the first time is for preparedness of rainfall harvesting 

and its absorption downwards. Till 2-3 times after heavy rain, tractor is applied to 

plough for second time to eliminate remaining weeds well. In addition, the operation 

helps save site maintenance cost.�

2)�In deserted area or existing farm or long time reclaimed 

area, these locations often have been involved weed problem. At the beginning of tree 

post spacing, tractor is applied for shoving and weeds removal in order to reduce weed 

competition and enhance well establishment of tree as well as weed suppression. After 

finishing shoving, the recommended action should be taken is to provide plant 

supporters and excavate pits with about 25x25x25 cm. 

2.1.2.4 Plantation; Suitable seedling for transplant is about 3-

5 months with around 25-40 cm. of height. Planting should be after the day of heavy 

rain. Tear out plastic bag and drop out of the pits. After that earth backfill and 

intensively compaction is performed around the tree extent. Soil level in rather dry 

areas should be pressed for a bit lower basin than tree surrounding domain to store 

rainfall for tree feeding. Spacing is specifically subject to purposive advantages: (14) 

1) For charcoal or firewood, appropriate spacing of 1x2 m. 2x2 

m. can generate 400-800 trees/rai in 2-3 years with commercially viable end uses. 

2) For pulp industry, furniture or construction, appropriate 

spacing of 2x3, 2x4 or 4x4 m. can plant 100-270 trees/rai.  
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2.1.2.5 Maintenance �

1) Weed elimination; As Eucalyptus camaldulensis Dehnh. 

needs sunlight and is less capable of striving with weed  at early-age. Thus regular 

weed elimination is necessarily carried out. 

2) Fire prevention   Forest fire is an important destroyer of 

forestry plantation. That why fire protection is simultaneously operated with weed 

elimination to reduce kindling and establish fire breaks weed burning prior to dry 

season to reduce severe fire in forestry plantation. 

3) Fertilizing   Fertilizing is to promote tree growth which 

well compete with weed. Suitably chemical fertilizer spread on should be labeled 15-

15-15 or 30-20-20 with about 1 tea spoon far around the bole of tree together with 

ploughing.  

 4) Pruning the tree branches   Some genus of Eucalyptus 

camaldulensis Dehnh. can sprout in early age. Perhaps sprouting of large branches is 

shown in shrub form. In requiring straight trunk, regular inspection and lopping off the 

tree branches are necessary.  Some species with small braches which are naturally dry 

out and drop in dry season, other maintenance method taken is preventive measure for 

damages of pets disparaging the tree plots and for insects during the premature period. 

Planters must regularly care of them.   
 

2.1.3 Utilization of Eucalyptus camaldulensis Dehnh.  (15) 

2.1.3.1 Energy and fuel       

Like many other developing countries in Asia and the Pacific 

Region, Thailand is facing the problem of energy shortage, especially at household 

level. Recent statistics showed that household cooking energy consumption was still in 

the form of traditional energy, mainly wood fuel (wood used as fuel) and charcoal 

(82%). Only 18% was in the form of modern commercial fuel, consisting of gas (15%) 

and electricity (3%).The annual demand for wood fuel and charcoal is enormous, 

approximately 40 million tons of wood fuel and 3 million tons of charcoal. This may 

become the major cause of final depletion of the natural forest in Thailand. Therefore, 

the primary utilization of fast growing trees, in particular eucalypt, will be wood fuel 
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and charcoal. This concept was given an added boost in 1981, when the RFD and 

National Energy Authority jointly promoted community reforestation at the village 

level, aimed at producing wood fuel and charcoal for villagers' use in the future. 

   2.1.3.2 Pulp and paper     

   The second market of eucalypt plantation for raw material for 

the wood chip, pulp paper industry. It was expected total demand for paper in 1994 

may reach 1.6 million tons or a per capita consumption of pulp and paper of 26 kg/yr. 

The pulp and paper industry has an important role, both for economic development 

and job creation for next generation. At present there are five eucalypt wood chip 

factories: one in the northeast (Surin Province), two at the central (Chacheongsao 

Province) and two in the southeast (Cholburi Province). The major markets for these 

five wood chip factories are Japan and Taiwan. There are two pulp and paper mills, 

mainly using eucalypt as the raw material, one at Khon Kaen Province (Phoenix Pulp 

Co.) and the other at Kanjanaburi Province (Siam Kraft).Due to the high price of short 

fiber pulp in the world, a shortage of pulp in Thailand has occurred. Potential foreign 

investors have shown interest in investing in pulp production, by themselves or in joint 

ventures with State enterprise (FIO) or local private companies. Numerous tracts of 

land have already been used for eucalyptus plantation and output will be used for new 

pulp and paper mills.         

   2.1.3.3 Piling and poles     

   Piling and pole demand is another big market for eucalypt in 

Thailand. As concrete piling poles are expensive and Casuarina piling and poles have 

become scarce. Thereby the demand for eucalypt is steadily increasing. Farmers may 

now earn a high income from their eucalypt wood production. The income of a private 

company at Chacheongsao Province for wholesale marketing of various sizes of 

eucalypt piling and poles is approximately 300,000 Baht/day.   

   2.1.3.4 Furniture and housing    

   In general, wood of Eucalyptus camaldulensis Dehnh. crumbly�

breaks, twists or bends - especially small size wood. At a certain log size with special 

techniques, eucalypt wood may be used for various types of furniture i.e. log cabin and 

house construction. One furniture shop in Srisaket Province has won "The Outstanding 

Eucalyptus Furniture Product Award" in the furniture contest at Suan Aumpore, 
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Bangkok, in 1991. The Rachaburi RFD research station built visitors eucalypt log 

cabin in 1988 and furnished it with eucalypt furniture; it remains in good condition. It 

was a great honor for the Royal Forest Department, the Royal Irrigation Department 

and many other Royal Service Units to be given the opportunity of constructing a 

Eucalyptus House at Phoophing Royal Palace, Chiengmai Province for Her Majesty 

Queen Sirikit in early 1992. Another Eucalyptus House nearby was constructed for the 

Royal Crown Prince in early 1993. These two eucalypt houses are mainly furnished 

with eucalypt furniture. This is a very important step in initiating the development of a 

new attitude by Thai people towards eucalypt, similar to the use of native valuable 

trees as teak, pradu(Burma Paclauk), daeng(Burmese Iron Wood) and makha(Burl), 

etc. These species are now considered as the endangered and rare in quantity in the 

natural forest. Therefore, it is most essential to conserve and save these valuable native 

timber species by substituting them with the fast growing trees, or eucalypt trees, from 

man made plantations.        

   2.1.3.5 Oils       

   There are many important oils and elements in eucalypt leaves. 

It has a high potential for oil extraction for pharmaceutical purposes, or for the 

substitution of substances of CFC (Chlorofluorocarbon) which may do no harm to the 

ozone in the higher atmosphere. This will reduce a possible green house effect. 

   2.1.3.6 Dyes       

   Another potential of eucalypt leaves is for dying silk and cotton 

yarns. The desired color may be obtained by simply adding certain elements, i.e. Fe, 

Mn, etc. Wool dying has been effectively practiced in Australia. In Thailand, some 

studies on such dying have been carried out by the technical officers of the RFD, and 

have shown successful results; mass application of such dying needs further studies.  

2.1.3.7 Honey      

   Eucalyptus is mainly pollinated by insect, but also by birds and 

small mammals. It flowers almost all year round or over a relatively long period. 

Hence it is a source of nectar and pollen for bees. E. camaldulensis, the most popular 

species in Thailand, is especially found suitable for in supporting bees for honey 

production. Farmers are hiving bees in their eucalypt plantations. 
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2.1.3.8 Edible mushrooms     

   The root system of eucalypt tree is well associated with 

mycorrhiza. Some of this mycorrhiza encourages the growth rate of eucalypts and they 

can also produce edible mushrooms. Eucalypt plantations with correct mycorrhiza, 

natural or inoculated, will produce edible mushrooms, an extra source of annual 

income for the farmers, of more than 6,250 Baht/ha.      

 

 

2.2�Historical Background of Eucalyptus camaldulensis Dehnh. in 

Thailand  

 

2.2.1 General background      

         Thailand is bordered by Myanmar, Laos, Cambodia and Malaysia. (16) 

Total area is 513, 115 km2 (51.31 million ha) and population 55 million. Forest land 

covers an area of approximately 134,970 km2 or 26.6% of the total area (1992). Dry 

conditions prevail although it receives a substantial amount of rainfall. The mean 

annual rainfall varies between 1,000-2,500 mm depending on the regions. The mean 

temperature does not vary greatly, approximately from 25-30oC but the extreme 

minimum-maximum may vary from 0-44oC.The forest can be divided into two broad     

categories which again may be subdivided into several forest types:  

Evergreen Forests: Tropical Evergreen Forest, Dry Evergreen Forest and 

Coniferous Forest, Swamp Forest and Beach Forest.     

Deciduous Forests: Mixed Deciduous Forest, Dry Deciduous Dipterocarp 

Forest and Savanna Forest. 

 

2.2.2 The introduction of Eucalyptus into Thailand   

Exactly when eucalypts were introduced to Thailand is not clearly 

recorded. The memories of Sathean Goset, a senior and famous author of Thailand, 

mentions that when he moved to his new residence near the corner of Chareon Krung 

and Suravong Road in 1905, he saw some unfamiliar tall trees, with smooth and 

reddish bark, thick and long narrow leaves with a strong smell. They were exotic trees 
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and known later as Eucalyptus. He assumed that these trees were introduced by 

foreigners who lived in that region around 1900-03. (15)     

In forestry circles, it was recorded by Professor Dr. Saard Boonkird that 

Mr. Sukum Therawat, a forester from Silviculture Division, Royal Forest Department 

(RFD), after a short training course in Australia in 1941, brought some eucalypt seeds. 

The seeds, however, showed a very low germination rate, and only a few seedlings of 

Eucalyptus citriodora were planted in the field at Huey-Rai-Kao Plung plantation. 

According to CSIRO (Commonwealth Scientific and Industrial Research 

Organization), Canberra, Australia, record seed of a number of species were sent for 

experimental purposes in 1946. There is no further record of these seed lots.  

In 1952, Mr. Sukum Therawat and Mr. Chao Jumreongsri of the RFD 

received scholarships for training courses on eucalypts in Australia. Mr. Sukum 

reported details of 25 species eucalypts that might be suitable for Thailand, including 

E. camaldulensis. Both of them also brought seed of various eucalypts, i.e. E. 

citriodora, E. deglupta, E. robusta, E. globulus, E. grandis, E. saligna, etc. The 

seedlings were planted at Doi Suthep and Mae Tang in Chiengmai Province.  

The Royal Forest Department and UNDP/FAO (United Nations 

Development Project) cooperated on a survey of raw materials for a pulp and paper 

project in 1965-69. Eucalyptus species trials were set up at four research stations in 

various parts of the country, to explore future potential in producing raw material for 

pulp-paper mills. These test locations were namely Baw Kaew, Chiengmai Province in 

the North; Huey Tha, Srisaket Province in the northeast; Lum Pao-Lum Sai, 

Kanjanaburi Province in the central and Huey Mud, Suratthanee Province in the south. 

In 1969 cooperation between the RFD and DANIDA (Danish International 

Development Agency) extended technical cooperation from the Teak Improvement 

Project to include research on species suitable for pulp in the Pine and Fast Growing 

Species Improvement Project. Experiments on eucalypts were expanded intensively in 

many aspects and sites in species, provenances trials for both high and low land, ex 

situ gene conservation, progeny testing and seed production areas, etc. From these 

trials, surplus seedlings were distributed to villagers who wished to plant trees in their 

own land. Due to the high survival and growth rate of eucalypt it became more and 

more popular with the public. In 1974-76 UNDP/FAO sponsored the Mae Sa 
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Integrated Watershed and Forest Land Use Project. Several eucalypt species were 

tested for fuel wood production and watershed conservation on steep terrain in the 

north and for village woodlots in the north-east.     

The RFD and state enterprises, i.e. Forest Industry Organization (FIO), 

started eucalypt plantations 1976-77. Later, farmers and private enterprises began to 

paid attention to growing eucalypts for economic purposes and some imported seed 

directly from abroad for their industrial plantations. UNDP/FAO sponsored the Mae 

Sa Integrated Watershed and Forest Land Use Project in 1974-76. Several eucalypt 

species were tested for fuel wood production and watershed conservation on steep 

terrain in the north and for village woodlots in the north-east. In 1985 cooperation was 

initiated between RFD and ACIAR (Australian Centre for International Agricultural 

Research) on research and improvement of fast growing trees, mainly Acacia and 

Eucalyptus species and provenances; trials were established. It is expected that some 

new species of fast growing trees will be identified and added to the Forest Tree Farm 

Programme in the near future. Meanwhile, controversies on the negative effects of 

eucalypts to the environment emerged increasingly, mainly from the environmental 

protection groups. To deal with this problem, a number of meetings and seminars 

between the Pro and Con groups were held and issues discussed. 

 

 

2.3 Pulp (paper) 

 
2.3.1 History         

Using wood to make paper is a fairly recent innovation. In the 1800s, fiber 

crops such as linen fibers were the primary material sources, and paper was a 

relatively expensive commodity. The use of wood to make pulp for paper began with 

the development of mechanical pulping in Germany by F.G. Keller in the 1840s�14�, 

and by the Canadian inventor Charles Fenerty in Nova Scotia(17). Chemical processes 

quickly followed, first with J. Roth's use of sulfurous acid to treat wood, followed by 

B. Tilghman's US patent on the use of calcium bisulfite, Ca(HSO3)2, to pulp wood in 

1867. Almost a decade later the first commercial sulfite pulp mill was built in Sweden. 

It used magnesium as the counter ion and was based on work by Carl Daniel Ekman. 
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By 1900 sulfite pulping had become the dominant means of producing wood pulp, 

surpassing mechanical pulping methods. The competing chemical pulping process, the 

sulfate or Kraft process was developed by Carl F. Dahl in 1879 and the first Kraft mill 

started (in Sweden) in 1890.The invention of the recovery boiler by G.H. Tomlinson in 

the early 1930s(16) allowed Kraft mills to recycle almost all of their pulping 

chemicals. This, along with the ability of the Kraft process to accept a wider variety of 

types of wood and produce stronger fibers  made the Kraft process the dominant 

pulping process starting in the 1940s (17).      

Global production of wood pulp in 2006 was 160 million tones 

(175 million tons). In the previous year, 57 million tones (63 million tons) of market 

pulp (not made into paper in the same facility) was sold, with Canada being the largest 

source at 21% of the total, followed by the US at 16%. Chemical pulp made up 93% of 

market pulp (18). Prior to the use of wood pulp for making paper, the preferred 

material was the hemp plant, which produces a longer-lasting paper than wood. Its 

principles requires less processing, with the added benefit being easier to grow than 

trees, requires neither pesticides nor insecticides, and is less resource-intensive with a 

higher yield per hectare. Now that forests are endangered worldwide, hemp is once 

again emerging as an ideal raw material for paper. The Gutenberg Bible, Thomas 

Paine's pamphlets, and the novels of Mark Twain were all printed on hemp paper, as 

was the US Declaration of Independence. Hemp currently makes up around .05% of 

the world annual pulp production volume at around 120,000 tons/year (19). 

 

2.3.2 Alternatives to wood pulp     

Today, some people and groups advocate using field crop fiber or 

agricultural residues instead of wood fiber as being more sustainable. However, wood 

is also a renewable resource, with about 90% of pulp coming from plantations or 

reforested areas��20�. Non-wood fiber sources account for about 5-10% of global pulp 

production, for a variety of reasons, is including seasonal availability, problems with 

chemical recovery, brightness of the pulp etc (21). Non-wood pulp processing requires 

a high use of water and energy. Nonwovens are in some applications alternatives to 

paper made from wood pulp, like filter paper or tea bags. Research is under way to 

develop biological pulping, similar to chemical pulping but using certain species of 
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fungi that are able to break down the unwanted lignin, but not the cellulose fibers. This 

could have major environmental benefits in reducing the pollution associated with 

chemical pulping. The pulp is bleached using chlorine dioxide stage followed by 

neutralization and calcium hypochlorite. The oxidizing agent in either case oxidizes 

and destroyers the dyes formed from the tannins of the wood and accentuated 

(reinforced) by sulfides presented in it. 

 

2.3.3 Environmental concerns       

The major environmental impacts of producing wood pulp come from its 

impact on forest sources and from its waste products.    

   2.3.3.1 Forest resources     

   The impact of logging to provide the raw material for wood 

pulp is an area of intense debate. Modern logging practices, using forest management 

seeks to provide a reliable, renewable source of raw materials for pulp mills. The 

practice of clear cutting is a particularly sensitive issue since it is a very visible effect 

of logging. Reforestation, the planting of tree seedlings on logged areas, has also been 

criticized for decreasing biodiversity because reforested areas are monocultures. 

Logging of old growth forests accounts for less than 10% of wood pulp (20), but is 

one of the most controversial issues       

   2.3.3.2 Effluents from pulp mills    

   The process effluents are treated in a biological effluent 

treatment plant, which guarantees that the effluents discharged into the river or the sea 

are not toxic to the recipient. Mechanical pulp is not a major cause for environmental 

concern since most of the organic material is retained in the pulp, and the chemicals 

used (hydrogen peroxide and sodium dithionite) produce benign byproducts (water 

and sodium sulfate (finally), respectively).Chemical pulp mills, especially kraft mills, 

are energy self-sufficient and very nearly closed cycle with respect to inorganic 

chemicals. Bleaching with chlorine produces large amounts of organ chlorine 

compounds, including dioxins (22). 

  2.3.3.3 Odor problems     

   The Kraft pulping reaction in particular releases foul-smelling 

compounds. The hydrogen sulfide reagent that degrades lignin structure also causes 
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some demethylation to produce methanethiol, diethyl sulfide and diethyl disulfide. 

These compounds have extremely low odor thresholds and disagreeable smells. The 

same compounds are released in microbial decay, or into e.g. Camembert cheese, 

although the Kraft process is a chemical one and does not involve any microbial 

degradation. 

 

 

2.4 Cost - Benefit Analysis        

� � There are two terms that refer to cost and benefit   

  - helping to appraise, or assess, the case for a project or proposal, which 

itself is a process known as project appraisal; and      

  - an informal approach to making decisions of any kind (23).   

  Under both definitions the process involves, whether explicitly or 

implicitly, weighing the total expected costs against the total expected benefits of one 

or more actions in order to choose the best or most profitable option. The formal 

process is often referred to as either CBA (Cost-Benefit Analysis) or BCA (Benefit-

Cost Analysis). Benefits and costs are often expressed in money terms, and are 

adjusted for the time value of money, so that all flows of benefits and flows of project 

costs over time (which tend to occur at different points in time) are expressed on a 

common basis in terms of their “present value.” Closely related, but slightly different, 

formal techniques include cost-effectiveness analysis, economic impact analysis, fiscal 

impact analysis and Social Return on Investment (SROI) analysis. The latter builds 

upon the logic of cost-benefit analysis, but differs in that it is explicitly designed to 

inform the practical decision-making of enterprise managers and investors focused on 

optimizing their social and environmental impacts. 

 

2.4.1Theory        

Cost–benefit analysis is typically used by governments to evaluate the 

desirability of a given intervention. It is heavily used in today's government. It is an 

analysis of the cost effectiveness of different alternatives in order to see whether the 

benefits outweigh the costs. The aim is to gauge the efficiency of the intervention 

relative to the status quo. The costs and benefits of the impacts of an intervention are 
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evaluated in terms of the public's willingness to pay for benefits or willingness to pay 

to avoid costs. Inputs are typically measured in terms of opportunity costs - the value 

in their best alternative use. The guiding principle is to list all parties affected by an 

intervention and place a monetary value of the effect it has on their welfare as it would 

be valued by them. The process involves monetary value of initial and ongoing 

expenses vs. expected return. Constructing plausible measures of the costs and 

benefits of specific actions is often very difficult. In practice, analysts try to estimate 

costs and benefits either by using survey methods or by drawing inferences from 

market behavior. For example, a product manager may compare manufacturing and 

marketing expenses with projected sales for a proposed product and decide to produce 

it only if he expects the revenues to eventually recoup the costs. Cost–benefit analysis 

attempts to put all relevant costs and benefits on a common temporal footing. A 

discount rate is chosen, which is then used to compute all relevant future costs and 

benefits in present-value terms. Most commonly, the discount rate used for present-

value calculations is an interest rate taken from financial markets (R.H. Frank 2000). 

This can be very controversial; for example, a high discount rate implies a very low 

value on the welfare of future generations, which may have a huge impact on the 

desirability of interventions to help the environment. Empirical studies suggest that in 

reality, people's discount rates do decline over time. Because cost–benefit analysis 

aims to measure the public's true willingness to pay, this feature is typically built into 

studies.  

During cost–benefit analysis, monetary values may also be assigned to less 

tangible effects such as the various risks that could contribute to partial or total project 

failure, such as loss of reputation, market penetration, or long-term enterprise strategy 

alignments. This is especially true when governments use the technique, for instance 

to decide whether to introduce business regulation, build a new road, or offer a new 

drug through the state healthcare system. In this case, a value must be put on human 

life or the environment, often causing great controversy. For example, the cost–benefit 

principle says that we should install a guardrail on a dangerous stretch of mountain 

road if the dollar cost of doing so is less than the implicit dollar value of the injuries, 

deaths, and property damage thus prevented (R.H. Frank 2000).Cost–benefit 

calculations typically involve using time value of money formulas. This is usually 
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done by converting the future expected streams of costs and benefits with a present 

value amount. 

 

2.4.2 Application and history      

Cost–benefit analysis is used mainly to assess the monetary value of 

very large private and public sector projects. This is because such projects tend to 

include costs and benefits that are less amenable to being expressed in financial or 

monetary terms (e.g., environmental damage), as well as those that can be expressed in 

monetary terms. Private sector organizations tend to make much more use of other 

project appraisal techniques, such as rate of return, where feasible. The practice of 

cost–benefit analysis differs between countries and between sectors (e.g., transport, 

health) within countries. Some of the main differences include the types of impacts 

that are included as costs and benefits within appraisals, the extent to which impacts 

are expressed in monetary terms, and differences in the discount rate between 

countries. Agencies across the world rely on a basic set of key cost–benefit indicators, 

including the following:        

   2.4.2.1. NPV (Net Present Value)     

   Net Present Value (NPV) or Net Present Worth (NPW) is 

defined as the total present value (PV) of a time series of cash flows. It is a standard 

method for using the time value of money to appraise long-term projects. Used for 

capital budgeting, and widely throughout economics, it measures the excess or 

shortfall of cash flows, in present value terms, once financing charges are met. Each 

cash inflow/outflow is discounted back to its present value (PV). Then they are 

summed. Therefore NPV is the sum of all terms (24) 
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, where 

� -�Life of the project after completion 

�� -Benefit     

�� -�Cost  

t - The time of the cash flow  

i - The discount rate(the rate of return that could be earned on 

an investment in the financial markets with similar risk.) 

NPV is an indicator of how much value an investment or 

project adds to the firm. With a particular project, if Rt is a positive value, the project 

is in the status of discounted cash inflow in the time of t. If Rt is a negative value, the 

project is in the status of discounted cash outflow in the time of t. Appropriately risked 

projects with a positive NPV could be accepted. This does not necessarily mean that 

they should be undertaken since NPV at the cost of capital may not account for 

opportunity cost, i.e. comparison with other available investments. In financial theory, 

if there is a choice between two mutually exclusive alternatives, the one yielding the 

higher NPV should be selected.  
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Table 2.1: NPVs in Various Situations 

 

If... It means... Then... 

NPV > 0 
the investment would add 

value to the firm 
the project may be accepted 

NPV < 0 

the investment would 

subtract value from the 

firm 

the project should be rejected 

NPV = 0 

the investment would 

neither gain nor lose value 

for the firm 

We should be indifferent in the decision 

whether to accept or reject the project. This 

project adds no monetary value. Decision 

should be based on other criteria, e.g. strategic 

positioning or other factors not explicitly 

included in the calculation. 

 

2.4.2.2. IRR (Internal Rate of Return)  

Internal Rate of Return is a rate of return used in capital 

budgeting to measure and compare the profitability of investments. It is also called the 

Discounted Cash Flow Rate of Return (DCFROR) or simply the Rate of Return 

(ROR). (25) The Internal Rate of Return on an investment or potential investment is 

the annualized effective compounded return rate that can be earned on the invested 

capital. In more familiar terms, the IRR of an investment is the interest rate at which 

the costs of the investment lead to the benefits of the investment. This means that all 

gains from the investment are inherent to the time value of money and that the 

investment has a zero net present value at this interest rate.  

Because the internal rate of return is a rate quantity, it is an 

indicator of the efficiency, quality, or yield of an investment. This is in contrast with 

the net present value, which is an indicator of the value or magnitude of an investment.

   An investment is considered acceptable if its internal rate of 

return is greater than an established minimum acceptable rate of return. In a scenario 

where an investment is considered by a firm that has equity holders, this minimum rate 
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is the cost of capital of the investment(which may be determined by the risk-adjusted 

cost of capital of alternative investments). This ensures that the investment is 

supported by equity holders since, in general, an investment whose IRR exceeds its 

cost of capital adds value for the company (i.e., it is profitable). 
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 � -�Life of the project after completion 

�� -Benefit     

�� -�Cost       

r�- The discount rate(the rate of return that could be 

earned on an investment in the financial markets with 

similar risk.) 

   �t - The time of the cash flow 

2.4.2.3 B/C Ratio (Benefit-Cost ratio) 

Benefit-Cost Ratio (BCR) is an indicator, used in the formal 

discipline of cost-benefit analysis, which attempts to summarize the overall value for 

money of a project or proposal. A BCR is the ratio of the benefits of a project or 

proposal, expressed in monetary terms, relative to its costs, also expressed in monetary 

terms. All benefits and costs should be expressed in discounted present values. In the 

absence of funding constraints, the best values for money projects are those with the 

highest net present value. Where there is a budget constraint, the ratio of NPV to the 

expenditure falling within the constraint should be used. In practice, the ratio of NPV 

to expenditure is expressed as a BCR. BCRs have been used most extensively in the 

field of transport cost-benefit appraisals. The NPV should be evaluated over the 

service life of the project. 
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� -�Life of the project after completion 

�� -Benefit     

�� -�Cost  

t - The time of the cash flow  

i - The discount rate(the rate of return that could be earned on 

an investment in the financial markets with similar risk.) 

 

 

2.5 Labour Theories of Value (LTV)      
Labour Theories of Value (LTV) are economic theories of value according 

to which the values of commodities are related to the labor needed to produce them. 

There are many different accounts of labour value, with the common element that the 

"value" of an exchangeable good or service is, or tends to be, or can be considered as, 

or "is to be measured as"(26) equal or proportional to the amount of labour required to 

produce it (including the labour required to produce the raw materials and machinery 

used in production). 

Under the labor theory of value (Labor theory of value) the value or price 

will depend on the number of workers in manufacturing means 

1. Labor is the only factor or labor used in the same proportion in 

manufacturing 

 2. Labor has characteristics in common (homogenous) since any of these 

hypotheses aren't all true.  These are not able to explain the principles of comparative 

advantage by using the labor theory of value.   

Because the reality is more than ��type factors of production used in 

production, labor or capital to other factors of production. Additionally, workers will 

not look exactly the same theory. The workers will be different depending on training 

productivity of workers and wages. 

Copyright by Mahidol University



Arnakorn  Petchprayoon                                                                                          Literature Review /28�

2.5.1 Definitions of value and labour 

When speaking in terms of a labour theory of value, value without any 

qualifying adjective should theoretically refer to the amount of labour "embodied" in a 

commodity. (27) As explained by Adam Smith:      

The real price of every thing, what every thing really costs to the man who 

wants to acquire it, is the toil and trouble of acquiring it. What every thing is really 

worth to the man who has acquired it, and who wants to dispose of it or exchange it 

for something else, is the toil and trouble which it can save to himself, and which it 

can impose upon other people. 

However even a person drinking water from a good stream at his doorstep 

must "spend" labour to gain this value, at least if this action is relevant to economics. 

In terms of modern orthodox terminology, it is important to note that "labour", at least 

in Smith's approach, is defined as the opposite of utility - "disutility", pain, toil etc. 

Labour which is pleasant in itself is only therefore partly labour, or perhaps not labour 

at all (however, see opportunity cost. Labour which is highly skilled on the other hand 

owes part of its produce to an "investment" made in training and is almost like capital 

(hence the modern concept of human capital). So many types of pleasant labour can be 

described as a result of an earlier and more painful investment. In the example of a 

person going to a stream at his doorstep, if this is a pleasant activity, it is not labour. If 

it is not pleasant it could be relevant to economics because, for example, the house 

could be built closer to the stream, plumbing could be installed, a person could be 

employed to fetch water, or investment in a better path to the water might be worth 

considering. But the above way of defining value is not the only one.  

Value "in use" is the usefulness of this commodity, its utility. There is a 

classical paradox which is often expressed when considering this type of value. Here, 

once again in the words of Adam Smith: 

The word VALUE, it is to be observed, has two different meanings, and 

sometimes expresses the utility of some particular object, and sometimes the power of 

purchasing other goods which the possession of that object conveys. The one may be 

called 'value in use'; the other, 'value in exchange.' The things which have the greatest 

value in use have frequently little or no value in exchange; and on the contrary, those 

which have the greatest value in exchange have frequently little or no value in use. 
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Nothing is more useful than water: but it will purchase scarce any thing; scarce any 

thing can be had in exchange for it. A diamond, on the contrary, has scarce any value 

in use; but a very great quantity of other goods may frequently be had in exchange for 

it. (27) 

Value "in exchange" is the relative proportion with which this 

commodity exchanges for another commodity (in other words, its price in the case of 

money). It is relative to labour as explained by Adam Smith: 

The value of any commodity, ... to the person who possesses it, and who 

means not to use or consume it himself, but to exchange it for other commodities, is 

equal to the quantity of labour which it enables him to purchase or command. Labour, 

therefore, is the real measure of the exchangeable value of all commodities. 

Value (without qualification) as an intrinsic worth which stands without 

the process of exchange. 

Marx defined the value of the commodity by the third definition. In his 

terms, value is the 'socially necessary abstract labour' embodied in a commodity. In 

Ricardo (28) and other classical economists, this definition serves as a measure of 

"real cost", "absolute value", or a "measure of value" invariable under changes in 

distribution and technology. Ricardo, other classical economists, and Marx began their 

expositions with the assumption that value in exchange was equal to or proportional to 

this labour value. They thought this was a good assumption from which to explore the 

dynamics of development in capitalist societies. Other supporters of the lab our theory 

of value used the word "value" in the second sense, to represent "exchange value". 

 

2.5.2 LTV and the labour process     

Since the term value is understood in the LTV as denoting something 

created by labour, and its "magnitude" as something proportional to the quantity of 

labour performed, it is important to explain how the labor process both preserves value 

and adds new value in the commodities it creates��29� 

The value of a commodity increases in proportion to the duration and 

intensity of labor performed on average for its production. Part of what the LTV 

means by "socially necessary" is that the value only increases in proportion to this 

labor as it's performed with average skill and average productivity. So though workers 
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may labor with greater skill or more productivity than others, these more skillful and 

more productive workers will thus produce more value through the production of 

greater quantities of the finished commodity: each unit still bearing the same value as 

all the others of the same class of commodity. By working sloppily, the unskilled 

workers may drag down the average skill of labor, thus increasing the average labor 

time necessary for the production of each unit commodity. But these unskillful 

workers cannot hope to sell the result of their labor process at a higher price (as 

opposed to value) simply because they have spent more time than other workers 

producing the same kind of commodities�� 

However, production not only involves labor, but also certain means of 

labor: tools, materials, power plants and so on. These means of labor — also known as 

means of production — are often the product of another labor process as well. So the 

labor process inevitably involves these means of production that already enter the 

process with a certain amount of value. Labor also requires other means of production 

that are not produced with labor and therefore bear no value: such as sunlight, air, 

uncultivated land, un-extracted minerals, etc. While useful, even crucial to the 

production process, these bring no value to that process. In terms of means of 

production resulting from another labor process, LTV treats the magnitude of value of 

these produced means of production as constant throughout the labor process. Due to 

the constancy of their value, these means of production are referred to, in this light, as 

constant capital� 

Consider for example workers who take coffee beans, use a roaster to roast 

them, and then use a brewer to brew and dispense a fresh cup of coffee. In performing 

this labor, these workers add value to the coffee beans and water that comprise the 

material ingredients of a cup of coffee. The worker also transfers the value of constant 

capital — the value of the beans; some specific depreciated value of the roaster and 

the brewer; and the value of the cup — to the value of the final cup of coffee. Again, 

on average the worker can transfer no more than the value of these means of labor 

previously possessed to the finished cup of coffee. So the value of coffee produced in 

a day equals the sum of both the value of the means of labor — this constant capital — 

and the value newly added by the worker in proportion to the duration and intensity of 

their work. Often this is expressed mathematically as:�
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c + L = W, 

Where  

C is the constant capital of materials used in a period plus the depreciated 

portion of tools and plant used in the process. (a period is typically a day, week year or 

a single turnover: meaning the time required to complete one batch of coffee, for 

example) 

 L is the quantity of labor time (average skill and productivity) performed 

in producing the finished commodities during the period  

W is the value of the product of the period (w comes from the German 

word for value: wert)  

Note: if the product resulting from the labor process is homogenous(all 

similar in quality and traits, for example, all cups of coffee) then the value of the 

period’s product can be divided by the total number of items(use-values) produced to 

derive the unit value of each item. where is the total items 

produced. The LTV further divides the value added during the period of production, L, 

into two parts. The first part is the portion of the process when the workers add value 

equivalent to the wages they are paid. For example, if the period in question is one 

week and these workers collectively are paid $1,000, then the time necessary to add 

$1,000 to — while preserving the value of — constant capital is considered the 

necessary labor portion of the period (or week): denoted NL. The remaining period is 

considered the surplus labor portion of the week: or SL. The value used to purchase 

labor-power, for example the $1,000 paid in wages to these workers for the week, is 

called variable capital (v). This is because in contrast to the constant capital expended 

on means of production, variable capital can add value in the labor process. The 

amount it adds depends on the duration, intensity, productivity and skill of the labor-

power purchased: in this sense the buyer of labor-power has purchased a commodity 

of variable use. Finally, the value added during the portion of the period when surplus 

labor is performed is called surplus value (s). From the variables defined above, we 

find two other common expressions for the value produced during a given period as: 

c + v + s = W    and 
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c + NL + SL = W The first form of the equation expresses the value 

resulting from production, focusing on the costs c + v and the surplus value 

appropriated in the process of production, s. The second form of the equation focuses 

on the value of production in terms of the valued added by the labor performed during 

the process NL + SL. 

 

2.5.3 The relation between values and prices 

One issue facing the LTV is the relationship between value quantities on 

one hand and prices on the other. If a commodity's value is not the same as its price, 

and therefore the magnitudes of each likely differ, then what is the relation between 

the two, if any? Various LTV schools of thought provide different answers to this 

question. For example, some argue that value in the sense of the amount of labor 

embodied in a good act as a center of gravity for price. As counter-intuitive as this 

may seem to those accustomed to neoclassical price theory, some empirical evidence 

suggests labor values are a better predictor of empirically recorded prices than 

prediction by any other means���30� However, most economists would say that cases 

where pricing is even approximately equal to the value of the labor embodied are only 

special cases, and not the general case. In the standard formulation, prices also 

normally include a level of income for "capital" and "land". These incomes are known 

as "profit" and "rent" respectively. (It should be kept in mind that like the terms 

"labor" and "value", the terms "price, "capital", "land", "profit" and "rent" here are 

being used in a theoretical way which will not always correspond to everyday use, 

even by accountants.) The demonstration of the relation between commodities' unit 

values and their respective prices is known in Marxian terminology as the 

transformation problem or the transformation of values into prices of production. The 

transformation problem has probably generated the greatest bulk of debate about the 

LTV. The problem with transformation is to find an algorithm where the magnitude of 

value added by labor, in proportion to its duration and intensity, is sufficiently 

accounted for after this value is distributed through prices that reflect an equal rate of 

return on capital advanced. If there is an additional magnitude of value or a loss of 

value after transformation compared with before then the relation between values 

(proportional to labor) and prices (proportional to total capital advanced) is 
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incomplete. Various solutions and impossibility theorems have been offered for the 

transformation, but the debate has not reached any clear resolution. 

LTV does not deny the role of supply and demand influencing price since 

the price of a commodity is something other than its value. In Value, Price and Profit 

(1865), Karl Marx quotes Adam Smith and sums up: 

It suffices to say that if supply and demand equilibrates each other, the 

market prices of commodities will correspond with their natural prices, that is to say, 

with their values as determined by the respective quantities of labor required for their 

production. (29) It is the level of this equilibrium which the LTV seeks to explain. 

This could be explained by a "cost of production" argument, pointing out that all costs 

are ultimately labor costs, but this does not account for profit, and it is vulnerable to 

the charge of tautology in that it explains prices by prices.(31) Marx later called this 

"Smith's adding up theory of value". 

Smith argues that labor values are the natural measure of exchange for 

direct producers like hunters and fishermen. (32) Marx, on the other hand, uses a 

measurement analogy, arguing that for commodities to be comparable they must have 

a common element or substance by which to measure them, and that labor is a 

common substance of what Marx eventually calls commodity-values 

 

 

2.6 Rational Choice Theory 

 
Rational choice theory, also known as rational action theory, is a 

framework for understanding and often formally modeling social and economic 

behavior. It is the dominant theoretical paradigm in microeconomics. It is also central 

to modern political science and is used by scholars in other disciplines such as 

sociology and philosophy. The 'rationality' described by rational choice theory is 

different from the colloquial and most philosophical uses of rationality. 'Rationality' 

means in colloquial language 'sane' or 'in a thoughtful clear headed manner'. In 

Rational Choice Theory 'rationality' simply means that a person reasons before taking 

an action. A person balances costs against benefits before taking any action, be it 

kissing someone, lighting up a cigarette or murdering an old man. In rational choice 
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theory all decisions, crazy or sane, are arrived at by a 'rational' process of weighing 

costs against benefits. 

Gary Becker was an early proponent of applying rational actor models 

more widely. He won the 1992 Nobel Prize in Economics for his studies of 

discrimination, crime, and education. 

Although models used in rational choice theory are diverse, all assume 

individuals choose the best action according to stable preference functions and 

constraints facing them. Most models have additional assumptions. Proponents of 

rational choice models do not claim that a model's assumptions are a full description of 

reality, only that good models can aid reasoning and provide help in formulating 

falsifiable hypotheses, whether intuitive or not. Successful hypotheses are those that 

survive empirical tests. 

It is widely used as an assumption of the behavior of individuals in 

microeconomic models and analysis. Although rationality cannot be directly 

empirically tested, empirical tests can be conducted on some of the results derived 

from the models. Over the last decades rational choice theory has also become 

increasingly employed in social sciences other than economics, such as sociology and 

political science. (33) It has had far-reaching impacts on the study of political science, 

especially in fields like the study of interest groups, elections, behaviour in 

legislatures, coalitions, and bureaucracy. (34) 

Models that rely on rational choice theory often adopt methodological 

individualism, the assumption that social situations or collective behaviors are the 

result of individual actions. The poor fit between this and sociological conceptions of 

social situations partially explain the theory's limited use in sociology. 

 

2.5.1 Actions, assumptions, and individual preferences 

The basic idea of rational choice theory is that patterns of behavior in 

societies reflect the choices made by individuals as they try to maximize their benefits 

and minimize their costs. In other words, people make decisions about how they 

should act by comparing the costs and benefits of different courses of action. As a 

result, patterns of behavior will develop within the societies that result from those 

choices. 
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The idea of rational choice, where people compare the costs and benefits 

of certain actions, is easy to see in economic theory. Since people want to get the most 

useful products at the lowest price, they will judge the benefits of a certain object (for 

example, how useful is it or how attractive is it) compared to similar objects. Then 

they will compare prices (or costs). In general, people will choose the object that 

provides the greatest reward at the lowest cost. Rational decision making entails 

choosing an action given one's preferences, the actions one could take, and 

expectations about the outcomes of those actions. Actions are often expressed as a set, 

for example a set of j exhaustive and exclusive actions: 

 
For example, if a person is to vote for either Roger or Sara or to abstain, 

their set of possible voting actions is: 

A = {Roger,Sara,abstain} 

Individuals can also have similar sets of possible outcomes. 

Rational choice theory makes two assumptions about individuals' 

preferences for actions: 

-Completeness – all actions can be ranked in an order of preference 

(indifference between two or more is possible).  

-Transitivity – if action a1 is preferred to a2, and action a2 is preferred to a3, 

then a1 is preferred to a3.  

Together these assumptions form the result that given a set of exhaustive 

and exclusive actions to choose from, an individual can rank them in terms of his 

preferences, and that his preferences are consistent. 

An individual's preferences can also take forms: 

-Strict preference occurs when an individual prefers a1 to a2, but not a2 to 

a1.  

-In some models, a weak preference can be held in which an individual has 

a preference for at least aj, similar to the mathematical operator �.  

-Indifference occurs when an individual does not prefer a1 to a2, or a2 to a1.  

In more complex models, other assumptions are often incorporated, such as the 

assumption of independence axiom. Also, with dynamic models that include decision-

making over time, time inconsistency may affect an individual's preferences. 
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Other assumptions Often, to simplify calculation and facilitate testing, 

some possibly unrealistic assumptions are made about the world. These can include: 

-An individual has full or perfect information about exactly what will 

occur under any choice made. More complex models rely on probability to describe 

outcomes.  

-An individual has the cognitive ability and time to weigh every choice 

against every other choice. Studies about the limitations of this assumption are 

included in theories of bounded rationality. 

 

2.5.2 Utility maximization 

Often preferences are described by their utility function or payoff function. 

This is an ordinal number an individual assigns over the available actions, such as: 

 
The individual's preferences are then expressed as the relation between 

these ordinal assignments. For example, if an individual prefers the candidate Sara 

over Roger over abstaining, their preferences would have the relation: 

 
 

2.5.3 Benefit 

Describing the decisions made by individuals as rational and utility 

maximizing may seem to be a tautological explanation of their behavior that provided 

very little new information. While there may be many reasons for a rational choice 

theory approach, two are important for the social sciences. First, assuming humans 

make decisions in a rational, rather than stochastic manner implies that their behavior 

can be modeled and thus predictions can be made about future actions. Second, the 

mathematical formality of rational choice theory models allows social scientists to 

derive results from their models that may have otherwise not been seen. 
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2.9 Relevant Research        

Kanit Muangnil et.al (5) studied the development and productivity of 

Eucalyptus camaldulensis Dehnh. wood usage planted in agro forestry plantation 

system where there was deteriorated soil. The result was found that the development 

of Eucalyptus camaldulensis Dehnh. obtained highly satisfiable wit usable 

productivity in form of a variety of wood used for chopped wood, charcoal, firewood 

and splinter with a large amount both mono crops and intercropping with agriculture 

crops(peanut and millet). Although there were a few volumetric crop yields compared 

with mono crop after having got various measures of them, the preferably high yield 

advantages still remain in common consideration especially intercropping peanuts 

with Eucalyptus camaldulensis Dehnh. 

Walla Nutaman (35) studied the guidelines for rehabilitation and resources 

utilization in alkaline soil in the north-eastern region of Thailand regarding Eucalyptus 

planting for pulp manufacturing of which the comparative study was made in terms of 

income between Eucalyptus and the others crops. The investigation presented that rice 

planting had averagely net income 441.22 Baht per rai; the cassava planting was 

157.22 Baht per rai, and Eucalyptus planting was 861.58 Baht per rai. The income 

from Eucalyptus planting was considerably the highest and it could be succeeded well 

in the studied area. So Eucalyptus plantation was promoted in this area that was the 

way for resource management in alkaline soil. 

Wuttiphol and link (36) studied Eucalyptus productivity in forestry 

plantation of private sector of Thailand in respect of financial return from Eucalyptus 

plantation investment in each region of Thailand. Determining cutting cycle at 4 years 

and interest rate of 8 percent per annum together with moderate quality area and 

constant investment rate found that net value of Eucalyptus plantation spacing 3 x 3 

meters  in the Eastern region was the highest equally 2,856 Baht per rai. 

Samog Nhorcharoen (37) studied about cost of forestry management by 

using the true sale price and wage of forestry plantation in Vientiane which comprised 

the first year investment cost and existing forest maintenance cost (2-4 years old). The 

wood was cut at 5 years old with interest rates were 3 levels, 7%, 9% and 11% by 

summarized cost in the 1-5th  year. Hence, its present value at 7%, 9% and 11% was 

22,044.78 Baht, 21,416.24 Baht and 20,823.44 Baht respectively. Income of 
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Eucalyptus camaldulensis Dehnh. forestry plantation came from wood trading at 

whole sale price(Ex-work). The contractors were required to undertake providing 

labour forces and responsible for cutting down cost as well as fresh timber 

transportation cost fixed in 3 prices: 600, 700 and 800 Baht per ton. After calculation, 

income and present value of forest in the first to the fifth year were 31,061.22 Baht, 

36,238.09 Baht and�41,414.96 Baht successively. 

Narongchai Klomwattanakul (38) studied the factors affecting Eucalyptus 

plantation of farmer in Buriram Province. The result revealed that the factors affected 

Eucalyptus plantation were farm size of farmer and investment cost of the first 3 years. 

While household income, Eucalyptus planting promotion and wood sale price did not 

affect to plantation. The main objective of Eucalyptus plantation was trading for 

factory. The average sale price was 3,585.61 Baht per rai, which gave farmer’s 

satisfaction. 

Pasutha Sunthornhaw (39) studied demand of Eucalyptus woods and 

financial analysis of forestry in private sector of Thailand in 1997. The research was 

conducted during January 1998 to April 1999. The outcome was found that private 

sector has Eucalyptus forest overall area about 2,740,773 rais in 1997. It was 

categorized by region: the North-Eastern region with 1,298,657 rais, the North region 

with 349,975 rais, the central with  303,315 rais, the Eastern region with 787,349 rais, 

and the Southern region with 1,477 rais; or 47.38, 12.77, 11.07, 28.73, and 0.05 

percent of total Eucalyptus plantation area in Thailand, respectively. Anticipated 

demand for Eucalyptus in the next 5 years was supposed that the highest Eucalyptus 

demand would be reaching 9,298,502 tons 

Santi Suksaard (40) studied plywood market system in Thailand. The 

result revealed that there were 4 plywood factories. Raw materials for production was 

Eucalyptus woods and splinters. The major problems on production were raw 

materials quality, shortage of raw materials in rainy season, old machine, unskill 

labors and high investment cost. Regarding marketing channel, the plywood was 

distributed to retailers through group of companies, furniture industry, and foreign 

market. The marketing problems were high competition; the price value in foreign 

market was lower than domestic market; plywood marketing was monopoly system; 

the product variety was less, so the producers emphasized on the increasing of a 
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variety of different services to customers. The obstacles of market penetration were 

much because it was a business required tremendous investment of capital, not less 

than 277 million Baht for small factory. Besides, knowhow cost, personnel, and 

products variety had to be concerned as well, especially by new producer. For market 

behavior, the finding was found that the actual practice could not employ price 

strategy because there were another substituting products and price depended on the 

world price. For product strategy, the measure was emphasized on strategic trademark. 

There were product promotion and defective goods returning. Market management 

results presented that 3 millimeters thick plywood had the highest marketing margin 

about 4,640 Baht per cubic meters and the lowest marketing effective price about 

193.06 percent. While 6 millimeters thick plywood had the lowest marketing margin 

about 4,528 Baht per cubic meters and the highest marketing efficiency of the price 

with 195.36 percent. Marketing efficiency, technically, revealed the difference 

between retail price proportion vs. marketing cost and retail price vs. marketing 

margin of plywood was very high in every production thickness, it showed that the 

producer had a chance to be monopoly and determine marketing policies. 
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CHAPTER III 

MATERIALS AND METHODS�

�

�

3.1 Population and Sample 
 

3.1.1. Population 

The number of agriculturists who own the lands for planting Eucalyptus in 

Thailand is 53,201 households. (41) 

3.1.2. Sample 

The sample group size of agriculturists who plant Eucalyptus in Thailand 

are determined by using Taro Yamane’s equation (42) 

 

n =  N 

1+Ne2 

Where   n = the sample size 

   N = the number of population 

              e = allowable error 

Yamane formula defines the deviation of the sampling group not more than 

0.05 or 5% by deriving the number of samples from the following calculations 
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         n      =         53,201 

                1 + 53,201(0.05)2 

    

  =     53,201 

    1+53,201(0.0025) 

      =     53,201 

             1+133 

     =  397.02 persons 

Where           n = the sample size 

                               N = the number of population 

              e = allowable error (5%) 

From the calculation above, the result of the sample size is 397.02 persons. 

Therefore, it is necessary to apply 400 samples by accidental sampling method. 

 

 

3.2 Sample Size 
The study of general benefits affecting the economy by planting 

Eucalyptus trees, the studied area is the lands where are used for planting Eucalyptus 

trees in Thailand separating by regions – north, central, east, west and northeast. Since 

these regions are planted Eucalyptus trees as an alternative tree. As for the south, there 

are non-significant Eucalyptus trees plantation areas due to landscape and climate 

constraint. Therefore, this area is not taken in to account for study.  

Multistage Cluster Sampling is applied for sample area separation by 62 

provinces that plant Eucalyptus trees (excluding 14 provinces in the south) by 

applying the sample size of 30% as followings. 

� The studied areas of the 3 provinces from the north which are Lampang 

Province, Uttaradit Province and Sukhothai Province. 

� The studied areas of the 5 provinces from the central which are 

Kamphaeng Phet Province, Nakhon Sawan Province, Lopburi Province, Suphan Buri 

Province and Uthai Thani Province. 
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� The studied areas of the 3 provinces from the east which are 

Chachoengsao Province, Prachinburi Province and Sa Kaew Province 

� The studied areas of the 2 provinces from the west which are 

Ratchaburi Province and Kanchanaburi Province. 

� The studied areas of the 7 provinces from the northeast which are 

Nakhon ratchasima Province, Khon Kaen Province, Chaiyaphum Province, Udon Tani 

Province, Kalasin Province and Buri Ram Province. 
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Figure 3-1 The studied areas 
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3.3 Data Collection Tools  
This study is conducted by applying questionnaires to collect data 

Part 1 - concerning general social condition of the studied areas.  

Part 2 – questionnaires of Eucalyptus trees plantation on investment of 

planting Eucalyptus trees and net income. 

Part 3 - data concerning the ideas relating to Eucalyptus Plantation and 

tendency of agricultural plantation in the future. 

Part 4 - problems and other comments. 

 

 

3.4  Questionnaire Development 
The process is as follows: 

3.4.1 Draft questionnaires are considered by specialists and they are 

modified and improved complying with objectives of study  

3.4.2 Content validity is performed by presenting to advisors for 

modification complying with study’s objectives. 

3.4.3 After obtaining the feedback, modification and improvement of 

questionnaires are performed and applied to pre-test for checking questionnaire 

understanding before applying to sample. 

3.4.4 After finishing pre-test all the tools, the questionnaires are revised for 

completeness of questionnaires according to objectives and could be applied for data 

collection in all aspects. Such acquired data is taken into account for statistical 

analysis. Finally, the questionnaires are applied for data collection of target samples.   

 

 

3.5  Data Collection 
There are 2 types of data (Primary Data and Secondary Data) that are 

applied for this study. 

3.5.1 Primary Data – primary data is collected by applying questionnaire 

with. All questionnaires have to be filled up and verified for correction and 

completion.   
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3.5.2 Secondary Data – secondary data is collected by studying the related 

fundamental data from government, state enterprise, private sector such as Ministry of 

Agriculture and Cooperatives, Ministry of Natural Resources and Environment, 

Ministry of Commerce Thailand, Farmers’ data from local government agencies, as 

well as data from industrial factories forestry concerning Eucalyptus product, pulp 

including yield and return from Eucalyptus industries. 

 

 

3.6  Data Analysis  
 

3.6.1 All the collected data has to be divided into 5 regions i.e. northeast, 

north, central, east and west because of the different factors in each region. For 

example, support from government and private sector, investment on forest plantation 

markets or purchasing place, comments or attitude towards Eucalyptus planting. Then 

these data are analyzed by following steps;  

 Step 1. Received data from other sources will be collected for information 

base in order to indicate the value from Eucalyptus in industrial sector including data 

from concerned agencies. 

Step 2. Financial analysis (cost and benefit) from Eucalyptus plantation of 

farmers in Thailand that determines as follows; 

2.1) Net present value method: NPV 

t

n

1t i)(1
Ct)(Bt

�  =  NPV
�

�

�
,  

Where 

� -�Life of the project after completion 

�� -Benefit     

�� -�Cost  

t - The time of the cash flow  

i - The discount rate(the rate of return that could be earned on 

an investment in the financial markets with similar risk.) 

�
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2.2 Internal rate of return: IRR 

0 =   
)(1
)(

  =  
n

1 tt r
Bt-Ct

IRR
�

�
�

 

Where 

� -�Life of the project after completion 

�� -Benefit     

�� -�Cost       

r�- The discount rate (the rate of return that could be earned on 

an investment in the financial markets with similar risk.) 

  ����t - The time of the cash flow 

 

2.3 Benefit-cost ratio: B/C Ratio 

� �

� �t
t

n

t

t
t

n

t

i

C
i

B

CB

�
�

�
�

�

�

1

1
  =  /

1

1

 

Where 

� -�Life of the project after completion 

�� -Benefit     

�� -�Cost  

t - The time of the cash flow  

i - The discount rate (the rate of return that could be earned on 

an investment in the financial markets with similar risk.) 

 

3.6.2 Statistical Analysis  

3.6.2.1. Descriptive statistics is applied to show the collected 

data in general information presenting in the form of frequency and percentage table 

3.6.2.2. Inferential Statistics is applied to describe the data in 

the form of mean value. The statistic of sample groups can be inferred to population. 

- Appling Chi-square test to compare the relation of the lands 

used in planting Eucalyptus trees of each region in Thailand. 
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CHAPTER IV 

RESULTS 
 

 

To study overall benefits of Eucalyptus plantation in Thailand, the 

researcher collected the statistical data not only from related offices but also from 

sample groups who plant Eucalyptus in 20 provinces for 400 samplings by using 

questionnaires filled out by agriculturists who plant Eucalyptus trees. The result of the 

study is presented as following. 

4.1�General characteristics of sampling groups 
4.2�Eucalyptus camaldulensis Dehnh. information by region in Thailand 
4.3�Cost and benefits of Eucalyptus camaldulensis Dehnh.plantation 
4.4 Overall import and export of paper pulp�of Thailand 

4.5 Eucalyptus Planting Area and Imported Pulp of Thailand 

4.6 Labor in agricultural and industry sectors related Eucalyptus 
 

 

4.1 General Conditions of Sample Groups      

The table below is the data collected from agriculturists who plant 

Eucalyptus trees in 19 provinces with 380 samples. (Remark: as none of farmers 

seriously plant Eucalyptus in Lampang province. Plantation promotion has just 

operated in the area. Thereby there is not any data for investigation.) General 

characteristic of sample groups are presented as follows:  (Table 4.1)  
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Table 4.1: Indicating Social Conditions of Sample Groups of Agriculturists Who Plant 

Eucalyptus Trees. 

 

Socio-economic 
Characteristics 

Sample Percentage Statistic Value 

Age:    Under 20 years old 

31 - 40 years old  

41 - 50 years old 

51 - 60 years old  

Over 60 years old  

8 

62 

118 

122 

70 

2.1 

16.3 

31.1 

32.1 

18.4 

Std. Deviation = 10.97 
Mean = 50.68 
Max = 83 
Min = 29 

Educational Level: 

Uneducated    

 Elementary school 

Secondary school   

High school  

Diploma 

Bachelor degree  

Higher 

 

5 

258 

46 

33 

15 

19 

4 

 

1.3 

67.9 

12.1 

8.7 

3.9 

5.0 

1.1 

- 

Average Income/year: 

Less than 100,000 Baht  

100,000-200,000 Baht 

200,001-300,000 Baht 

300,001-400,000 Baht 

400,001-500,000 Baht 

More than 500,000 Baht 

 

156 

118 

61 

11 

15 

19 

 

41.1 

31.1 

16.1 

2.9 

3.9 

5.0 

 
Std. Deviation = 170,185.96 
  Mean = 191,737.89 
  Max = 1,200,000 
  Min = 50,000 
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Table 4.1: Indicating Social Conditions of Sample Groups of Agriculturists Who Plant 
Eucalyptus Trees. (continue) 

Socio-economic 
Characteristics 

Sample Percentage Statistic Value 

Financial Status: 

Insufficient with debts 

Sufficient with debts 

Sufficient with no debt 

Affluent without saving 

Affluent with saving 

 

2 

120 

173 

32 

53 

 

0.5 

31.6 

45.5 

8.4 

13.9 

- 

 

According to the study, most of the agriculturists whose average age is 

50.68 years old being end of working age. Eucalyptus trees are planted by them and 

left without maintenance. So there is no problem about age level. Concerning   

education level, most of them do not complete compulsory education, specifically at 

elementary (primary) school level for 67.9%), with averagely annual income of 

191,737.89 THB. Therefore, farmers’ economic statuses are indicated that most of 

them have sufficient money without debt (45.5%)��Income from Eucalyptus plantation 

is supplementary income providing better quality of farmers’ living. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright by Mahidol University



Arnakorn Petchprayoon   Results /50 

4.2 Eucalyptus camaldulensis Dehnh. Planting in Each Region of Thailand 
 

4.2.1 Eucalyptus Plantation Area 
The study on Eucalyptus plantation area in Thailand is separated into 5 

regions i.e. Central, North, East, West and Northeast (Table 4.2). 

�

Table�4.2: Average Eucalyptus Plantation Area per Household  
 

No. Regions 
Average Eucalyptus 

Plantation Area per HH�Rai� 

Average Age for 

Lumber 

(Year) 

1 Central plain 26.26 3.0 

2 Northern 8.60 5.0 

3 East 31.17 3.0 

4 West 168.50 3.0 

5 North-east 10.66 3.0 

 
Results are found that an average plantation area per household of the West 

Region is the highest (168.50 rai/HH) due to landform characteristic (rain shadow with 

less rain fall). Therefore, other plants could not provide a good yield in this region. So 

drought resistance tree such as Eucalyptus is a good alternative for farmers. Regarding 

the North region, Eucalyptus plantation area per household is the lowest (8.60 rai/HH) 

due to unclear benefit to farmers as initial stage of promotion. The Eucalyptus tree age 

for cutting is 3 years in all regions except the North region that an average tree age for 

lumber is 5 years due to low price of lumber in the previous year. Farmers in the North 

region decide to postpone cutting for sale; for more reason is contract farming between 

farmers with companies. Thereby, plantation plots are leaf for 5 years prior to cutting.          
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It is found that the initial investment each cycle on Eucalyptus planting in 

new lands for 5 years is 5,070.00 Baht per rai while 5,630.00 Baht per rai for the lands 

where have ever been planted. It is necessary to remove the existing stump. The 

practice showed that the latter’s plantation expense is higher than new plot in first 

year. The most expenses are in the first year but for 2-4 years expenses are 

maintenance cost only. From the above information, it is clear that the cost for 

maintaining Eucalyptus is not quite a lot because Eucalyptus trees grow fast, easy to 

take care of. Furthermore, all costs are Variable Cost. None of Fixed Cost concerned, 

no matter what land rent, depreciation on land (the research do not include the 

approach). Because agriculturalists mostly plant their Eucalyptus trees on their own 

land. In rented land, the owner would never permit for planting due to expenses for 

demolishing stump, impact on neighboring area. Financial return estimate for this 

study is calculated from the first year of planting till the trees get to 5 years old with 

discount rate of 5, 10, and 15% respectively. The study of investment cost at various 

discount rates is presented in (Table 4.8). 
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Table 4.8: Total Cost of Eucalyptus Plantation of Agriculturist Sample Groups with 

Eucalyptus Age 1-5 Years Old in Thailand. 

 

Plot AGE Cost 

�Bath�Rai� 

Discount rate (%) 

             5   10        15 

New 

Plantation 

1 

2 

3 

4 

5 

3,310.00 

4,080.00 

4,410.00 

4,740.00 

5,070.00 

3,152.44              

3,700.56 

3,808.48 

3,899.60 

3,726.45 

3,009.12               

3,371.71 

3,313.23 

3,237.42 

3,147.96 

2,878.38 

3,084.89 

2,899.58 

2,710.33 

2,520.80 

RE 

Plantation 

1 

2 

3 

4 

5 

3,870.00 

4,640.00 

4,970.00 

5,300.00 

5,630.00 

3,685.79 

4,208.48              

4,292.09              

4,360.31 

4,138.05 

3,518.22 

3,834.50 

3,733.96 

3,619.90               

3,495.67 

3,365.35              

3,508.30 

3,267.78              

3,030.54              

2,799.24 

 

It is found that the older the Eucalyptus, the higher cost relatively arise, of 

which mainly expenses are maintenance cost. The figures in the replanted lands are the 

highest for the 5 years old tree, equally 5,630 Baht/ rai. The expenses of replanted plot 

are higher than new plot due to start planting, all stumps must be demolished. 

Although, the method for destroying the stumps are actually developed by applying 

some chemical substances (Grammoxone/Paraquat and Uria) on them. Most of 

agriculturalists are acquainted with conventional agriculture practice. In addition, the 

cost depends on interest rate, specifically; the increasing interest rate provides 

decreasing of financial value.   The cost in the future is less concerned than the present 

cost. The problem is still in questioned with regard to investment. Eucalyptus 

plantation would carefully take steps in consideration of interest rate with optimum 

return.   

 

4.3.2 Income from Planting Eucalyptus 

In the research, income means the benefits gaining from 2 ways of 

investment i.e. Direct Benefits (income from selling timbers) and Indirect Benefits 

(income from products or services from associate activities such as income of 
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downstream industry   which use Eucalyptus as raw materials.  However, there is no 

assessment on said indirect benefit for this study. (Table 4.9) 

 

Table 4.9: Total Income from Planting Eucalyptus Trees of Sample Groups of 

Agriculturists with Eucalyptus Age 1-5 Years Old in Thailand. 

 

Plot AGE Benefit 

�Bath�Rai� 

Discount rate (%) 

           5        10      15 

New 

Plantation 

1 

2 

3 

4 

5 

0.00 

0.00 

12,000.00 

15,500.00 

17,200.00 

0.00 

0.00 

10,365.60 

12,751.85 

13,476.20 

0.00 

0.00 

9,015.60 

10,586.50 

10,679.48 

0.00 

0.00 

7,891.20 

8,862.90 

8,551.84 

Re 
Plantation 

1 

2 

3 

4 

5 

0.00 

0.00 

9,600.00 

11,200.00 

14,400.00 

0.00 

0.00 

8,292.48 

9,214.24 

11,282.40 

0.00 

0.00 

7,212.48 

7,649.60 

8,940.96 

0.00 

0.00 

6,312.96 

6,404.16 

7,159.68 

 
As the tree of 1 and 2 years old are not popular in the market for the result 

that the timbers are not appropriate for industrial materials. The income from selling 

Eucalyptus wood starts at 3 years old eucalyptus and the most valuable is generated 

from 5 years old tree both new plantation and re-plantation areas. The average 

incomes are 17,200 Baht/rai and 14,400 Baht/rai respectively. The new plantation area 

of all age intervals generates higher income than the re-plantation area. 
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4.4 Overall Import and Export of the Pulp Paper of Thailand 
From the study of overall import and export of the pulp paper as well as 

product capacity, this industry is close related with Eucalyptus plantation. There are 

only 6 producers of pulp factory in Thailand as follows.   

1. Advance Agro Public Company Limited. 

2. Phoenix Pulp and Paper Public Company Limited.  

3. Panjapol Pulp Industry Public Company Limited. 

4. Siam Cellulose Co., Ltd. 

5. Siam Pulp and Paper Public Company Limited. 

6. Bang pa in Paper Public Company Limited. 

Imported pulp paper of Thailand is divided into 3 parts: long fiber pulp, 

short fiber pulp and paper scrap. While exported pulp, the process concerns only short 

fiber and paper scrap. Overall import and export materials used for pulp industry, the 

imported paper scrap is the most with 984,900 ton/year, secondary importation is long 

fiber with 350,800 ton/year and followed by short fiber with averagely 30,300 ton/year 

(Table 4.11)      

 

Table 4.11:�Statistic of Pulps, Paper Scrap Import and Export of Thailand. 
        (Unit: Thousand Ton) 

 

Year 
      Import  Export  

Long Fiber 
Pulp 

Short Fiber 
Pulp 

Paper 
scrap 

Long Fiber 
Pulp 

Short Fiber 
Pulp 

Paper 
scrap 

1999 336 29 935 - 230 - 

2000 328 31 952 - 254 - 

2001 307 16 947 - 347 - 

2002 363 29 879 - 191 3 

2003 373 24 1,099 - 270 3 

2004 218 28 941 - 165 6 

2005 381 37 946 - 185 15 

2006 372 37 1,050 - 211 14 
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Table 4.11:�Statistic of Pulps, Paper Scrap Import and Export of Thailand.(continue) 
        (Unit: Thousand Ton) 

* Estimated 
Source :�The Thai Pulp and Paper Industries Association (TPPIA)  
 

Based on import and export data of pulp in Thailand, it can be concluded 

that Thailand has been chronically encountering trade deficit. Thailand has been 

importing a number of pulp papers from the past to present.  USA is the major source 

for pulp paper of which mostly is long fiber. As long fiber cannot be produced in the 

country due to agricultural constraint. The tree species which are provided long fiber 

cannot be grown in tropical country. Such long fiber pulp which is important raw 

material for paper industries are totally imported. In contrarily, Thailand can produce 

short fiber pulp from various species of fast grown trees, especially Eucalyptus which 

is abundantly required worldwide for wood pulps.      

 

 

4.5 Eucalyptus Planting Area and Imported Pulp of Thailand. 
From the Eucalyptus planting statistics since 1999, the estimated areas for 

planting Eucalyptus are 2,844,210 Rai. In 2008, the areas are increased to be 

3,025,730 Rai approximately.  Nowadays, Eucalyptus planting area is predicted not 

less than 5 million Rai in Thailand.��Table�4.12� 

 

 

 
�

Year 
      Import  Export  

Long Fiber 
Pulp 

Short Fiber 
Pulp 

Paper 
scrap 

Long Fiber 
Pulp 

Short Fiber 
Pulp 

Paper 
scrap 

2007* 347 35 1,000 - 190 16 

2008* 483 37 1,100 - 200 15 

Average 350.8 30.3 984.9 - 224.3 7.2 

Copyright by Mahidol University



Fac. of Grad. Studies, Mahidol Univ.                         M.Sc.(Appro. Tech. for Resou. and Env. Dev.) / 69 

Table 4.12: Eucalyptus Area and Importation and Exportation of Pulp Paper (Short 
Pulp) of Thailand  
 

Year 
Eucalyptus Area 

(Thousand Rai)

Imported Pulp 

(Thousand Ton)

Exported Pulp 

(Thousand Ton)
1999 2,844.21 29 230 
2000 2,846.26 31 254 
2001 2,846.63 16 347 
2002 2,846.63 29 191 
2003 2,846.63 24 270 
2004 2,846.63 28 165 
2005 2,879.99 37 185 
2006 2,884.53 37 211 
2007 2,955.23 35 190 
2008 3,025.73 37 200 

Source: Private Reforestation Unit, Royal Forest Department (only involved by the agriculturists who 
participating the Economic Wood Plantation Project of Royal Forest Department)   

 
Based on statistic, enhancement of agriculturists in Eucalyptus area 

expansion, Eucalyptus planting area has been increasing every year. The practice is 

resulted from encouraging of related agencies. The most imported volume of pulp 

paper is short fiber with equal to 37,000 ton/year. Regarding exported pulp paper of 

Thailand is found that maximum value of export is short fiber pulp with equal to 

347,000 ton/year (2001). Thailand is a net short fiber pulp export country because 

Thailand can produce short fiber pulp from fast growing tree.  

 

Table 4.13: The Correlation Study on Eucalyptus Planting Area and Imported Pulp 

Paper Industry in Thailand. 

 

 
Eucalyptus 

planting area 

Imported short 

fiber pulp 
Mean 

Std. 

Deviation 

Eucalyptus 

planting area 

Pearson Correlation 1 .589 

2882.247 61.22 Sig. (1-tailed)  .073 

N 10 10 

Imported short 

fiber pulp 

Pearson Correlation 

Sig. (1-tailed) 

.589 

.073 

1 

30.30 6.75 

 N 10                     10 

*. Correlation is significant at the 0.05 level (1-tailed). 
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According to this study, the outcome of relationship between Eucalyptus 

planting area and imported short fiber pulp for paper industry in Thailand is found that 

the relationship value of 0. 589 are statistically significant at 0.073 and it is more than 

0.05. The result can be interpreted that short fiber import volume is not reverse 

correlated with Eucalyptus planting area, therefore. The increasing in Eucalyptus 

planting area will not reduce importation of volumetric paper fiber, short fiber, in 

paper industry. The mechanism may be mainly arisen from domestic requirement and 

marketing of the trading partners.  

 

4.6 Labour in Agricultural Sector and Industry Sector Related to 

Eucalyptus 
Planting fast-growing trees for raw material of wood processing and other 

related industries are widely promoted in Thailand. So Eucalyptus is popularly 

promotional tree because it is a fast-growing plant. A number of domestic labours in 

agricultural sector and related industries are needed in order to extend the area of 

planting and to serve up stream industries. Starting from fast-growing tree plantation 

with about 150,000 labours, for wood chips around 2,000 labours. The intermediate 

stream is paper industry composed of 60 factories with about 5000 labours. Down 

steam industry is packaging industry composed of 575 factories and printing industry, 

comprised of 2,463 factories with and 100,000 labours. (Figure 4-1 ) 
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According to this study, labour in related to Eucalyptus process starting 

from planting to products processing could create jobs for 257,000 labours that can be 

separated agricultural sector with 150,000 people (farmers plus hireling). From field 

data collection, it is found that most of labours are farmer (70%). Concerning 

industrial sector, 107,000 labours are involved. As a proven record, Eucalyptus 

plantation can create job opportunities for many domestic people. 
 

Table 4.14: Wage and Income of Labour in Agricultural Sector and Industrial Sector 

Related to Eucalyptus  

 

Industry 
Labour 

(people) 

Daily Monthly 

(Baht/day) (Baht/month) 

Wages Earnings Wages Earnings 

Upstream industry  

     Forestry, lumbering 

and related services 

(pulp paper manufacture) 

 

 

152,000 

 

171.9 

 

172.1 

 

7,118.4 

 

7,118.4 

Intermediate industry  

-Kraft paper 

-Blue print  

-Toilet paper 

-Newspaper  

 

5,000 
154.1 169.3 8,975.8 10,576.0 

Downstream industry  

-Paper box 

-Paper bag 

-Printing matters 

 

100,000 
147.2 161.4 5,312.5 6,515.4 

Average Income  157.73 167.60 7,135.56 8,069.93 

 
Earning arisen from related activities of Eucalyptus plantation and 

downstream industry can provide the agriculturalists and industrial labours averagely 

equal 167.60 Baht/day/person. The primary activity generates daily income equally 

171.9 Baht each which is higher than the other period. Thus monthly average earning 

is 8,069.93 Baht each. The intermediate industry is found the most income with 
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8,975.80 Baht each for averagely personal figure in overall perspective of labour 

employment in agricultural sector and industries related to Eucalyptus (Table 4.15).   

 

Table 4.15: Labour Employment in Agricultural Sector and Industrial Sector Related 

to Eucalyptus 

 

Industry 
Labour 

(Thousand) 

Yearly Total 

(Thousand/Year) (Thousand/Year) 

Wages Earnings Wages Earnings 

Upstream industry 152 85.44 85.44 12,986.88 12,986.88 

Intermediate industry 5 107.64 126.84 44.85 52.85 

Downstream industry 100 63.72 78.12 5.31 6.51 

Total  256.80 290.4 13,037.04 13,046.24 

 

Labour employment related to Eucalyptus plantation is divided into each 

industry. The outcome reveals that upstream industry generates the most yearly 

employment with 12,986,880 Baht/year because of several labour’s requirement. The 

secondly and thirdly are intermediate industry and downstream industry are 

successively followed. Total labour employment starting from Eucalyptus plantation 

to down stream industry is equally 13,046,240 Baht/year.  
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CHAPTER V 

CONCLUSION, DISCUSSION AND  

RECOMMENDATION 

 

 
The objectives of the study on macro economic benefits from Eucalyptus 

camaldulensis Dehnh plantation in Thailand is to investigate impact on Thai economic 

in planting Eucalyptus camaldulensis Dehnh and to explore comparative study on 

Eucalyptus camaldulensis Dehnh plantation pattern of each region. The analysis is 

performed by Statistical Package for the Social Science (SPSS) with data from 

questionnaire applying to farmers who plant Eucalyptus camaldulensis Dehnh in each 

region. The information which is acquired from survey and interviewing from 

entrepreneurs of Eucalyptus wood processing industry and related industries is 

presented by using percentage, mean, and description. Concerning comparative study 

analysis of different plantation pattern of each region, the process is performed by 

applying Chi-square test technique. 

 

 

5.1 Conclusion 
 

5.1.1 Comparison of Eucalyptus camaldulensis Dehn.Plantation 

Pattern 

An average plantation area per household of the west region is the highest 

with 168.50 rai/HH. While an average plantation area in the North is the lowest with 

8.60 rai/HH. Eucalyptus tree age for cutting is of 3 years old of each region except 

plantation in the North (cutting period at 5 years old) due to low wood price in the 3rd 

year. Therefore, Eucalyptus is kept for waiting competitive price or value added.  
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5.1.1.1 Eucalyptus camaldulensis Dehnh Plantation 

From results of Eucalyptus plantation study in each region, 

intercropping plantation between Eucalyptus and other plant is found that area ratio 

crop of each region is a bit different. Only the average experience of farmer on 

plantation of each region is significantly different at p-value < 0.05. Hypothesis is 

accepted. 

5.1.1.2 Tendency of Eucalyptus camaldulensis Dehnh 

Plantation  

Land use prior to Eucalyptus plantation in each region and 

financial assistance for expansion/ seedling provision for farmers are different with 

statically significant P-value <0.05. Hypothesis is accepted. Farmers’ interest in area 

expansion of Eucalyptus plantation in each region is not significantly different. So 

hypothesis is denied.   

5.1.1.3 Information of Impact from Eucalyptus camaldulensis 

Dehnh. Plantation 

The comparative study on impact of the average value from 

Eucalyptus plantation of 5 regions is significantly different. So hypothesis is accepted. 

For acknowledgement of impact from Eucalyptus plantation information of each 

region, the trend is likely the same direction that they obtain information from 

television media as a key source.   

5.1.1.4Problems and Obstacles from Eucalyptus camaldulensis 

Dehnh Plantation 

Even problems in terms of seedling and maintenance are not as 

serious as expected. Some farmers encounter such problem. 

 

5.1.2 Cost and Return of Eucalyptus camaldulensis Dehnh. Plantation 

There are two groups of study on cost and return of Eucalyptus plantation. 

The conclusions are presented below. 

5.1.2.1 Result of Eucalyptus plantation on new plot is found 

that an average cost of plantation over 5 years is 5,070.00 BAHT/Rai and benefit at 5th 

year of plantation is 17,200.00 Baht/Rai. These information are employed into 

economic analysis on Net Present Value (NPV), Benefit Cost (B/C) Ratio, and 
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Internal Rate of Return (IRR) at discount rate of 5, 10, and 15 percent respectively. 

The results are found that Eucalyptus plantation is feasible for investment at all ages 

of Eucalyptus. The maximum return is mainly gained from the 5th year plot with net 

benefit of 24,912.35 Baht/Rai that is found at discount rate of 5 %.  

5.1.2.2Result of Eucalyptus plantation on re-planted plot is 

found that an average cost of plantation over 5 years is 5,630 Baht/rai and benefit at 

5th year of plantation is 14,400.00 Baht/rai. All Eucalyptus plots at different age are 

feasible for investment. These information are employed into economic analysis on 

Net Present Value (NPV), Benefit Cost (B/C) Ratio, and Internal Rate of Return (IRR) 

at discount rate of 5, 10, and 15 percent respectively. The results reveal that 

Eucalyptus plantation is feasible for investment at all Eucalyptus age. The maximum 

return is derived from the 5th year plot with net benefit of 15,724.62 Baht/rai that is 

found at discount rate of 5 %. 

 

5.1.3 Overall Paper Pulp Import and Export of Thailand 

For Thailand imported paper pulp is separated into 3 types e.g. long fiber 

pulp, short fiber pulp, and recovered paper (scrap). While short fiber pulp and paper 

scrap are exported only. Regarding information on paper pulp import & export volume 

for supporting paper industry in the period of 1999-2008, the outcome is found that 

imported paper scrap volume is the highest with annual average of 984,900 ton. 

Secondly, annual importation of long fiber pulp and short fiber pulp is 350,800 

ton/year and 30,300 ton/year successively. Eucalyptus plantation area in 2008 is found 

3.0 Million rai approximately. Relationship between Eucalyptus plantation area and 

imported short fiber pulp is taken in to account for analysis. Non-correlation is found.  

 

5.1.4 Labour in Agriculture Sector and Industrial Sector Relating 

with Eucalyptus Tree 

      Result of labour study is classified into agriculture sector and industrial 

sector with following details. 

-Total labours in agriculture sector from seedling, planting, and harvesting 

is 150,000 labours approximately. 
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-Total labours in industrial sector (upstream, intermediate stream, and 

downstream industry) are 107,000 labours approximately. 

Annual value of labour employment which is concerned with Eucalyptus 

plantation is separated into each industrial sub-sector. The maximum value is found 

upstream industry of 12,986,880.00 Baht/year. And total annual value of labour 

employment accounted from plantation to downstream industry is 13,046,240 Baht. 

 

 

5.2 Discussion 
 

5.2.1 Eucalyptus camaldulensis Dehnh. Plantation in Each Region 

From the result of study, Eucalyptus plantation in each region is rather 

different in all aspects due to various reasons such as difference of landform, climate, 

and attitude of agriculturalists on Eucalyptus tree. Although Eucalyptus tree have been 

introduced into Thailand for 60 years, its appropriation for planting in Thailand is still 

in dispute. This argument provides different farmers’ attitude affecting different 

Eucalyptus plantation in each region. The maximum average Eucalyptus plantation 

area per household is the Western region. Economic status of landowner is in good 

level with plantation generation to generation. The plantation area size is quite large 

and large Eucalyptus wood processing entrepreneur is established in this region. All of 

these results plantation area of this region larger than other regions and tendency on 

expansion in the future. But plot operator may be changed from farmer to landlord in 

the region because farmers’ lands have been continuously bought by landlord. 

Regarding the Northern region, the minimum average Eucalyptus plantation area per 

household is found because Eucalyptus is not main species in this region. Although, it 

was the first trial plantation in Doi Suthep, Chiang Mai Province. In addition, other 

crops in the North region reasonably provide good benefits. Therefore, Eucalyptus 

plantation expansion in the North is low. Agriculturalists hesitate to plant Eucalyptus 

due to low benefits from selling Eucalyptus wood. Low wood price with inconsistence 

is always found. Thereby Eucalyptus plantation is not popular. This result is 

conformed to outcome of research on Eucalyptus plantation in the Eastern region 
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where is the one of plantation with a variety of planting pattern due to continuing 

plantation promotion by private sector. An appropriate planting technique provides 

high yield comparing with other regions. In the North-east region, Eucalyptus 

plantation is selected for substituting other low productivity crops with condition of 

unsuitability of land use, soil quality, and water quality. Eucalyptus plantation is an 

alternative choice for farmers even if it is different in many aspects. Concerning 

financial assistance and knowledge   providing requirement of farmers in each region, 

the outcome is not different. Therefore, farmers need supporting from all concerned 

agencies which provide the right Eucalyptus plantation technique to farmer for 

enhancing confidence on investment of Eucalyptus plantation. These are complied 

with research outcome of Vuddipong (2540) that Eucalyptus plantation in the North 

region confronted lost of investment due to small tree. But such situation has tendency 

to ameliorate when the tree was more age. While the Eastern region provided 

maximum return comparing with other regions. But this result is different from 

research outcome of Narongchai (2548) that correlated factor of Eucalyptus plantation 

was farm size, investment fund in the first three years. While household income, 

Eucalyptus plantation extension, and wood price factors were not correlated with 

plantation of farmers.  

 

5.2.2 Cost and Return of Eucalyptus camaldulensis Dehnh. Plantation 

Financial analysis of Eucalyptus plantation investment in case of new plot 

is found that IRR is higher than interest rate in financial market at discount rate of 5, 

10, and 15% respectively. It is also found that at 3 year of Eucalyptus age, NPV, B/C 

ratio, and IRR is certainly high. Such return is increased while tree is more age with 

increasing volume. The return value is relatively high as well. For re-plantation plot, 

IRR is found higher than interest rate in financial market at discount rate of 5, 10, and 

15% respectively. But return on investment in terms of NPV, IRR, and B/C ratio is 

less than return on investment from new plantation plot. Because investment on re-

plantation plot includes land preparation by existing stump removal cost that provides 

investment cost on re-plantation plot is higher than new plot. For another reason, 

productivity of re-plantation plot is lower than new plot. This outcome is complied 

with research outcome of Samok (2549) indicated that  IRR value was higher than 
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interest rate in financial market at 7%, 9%, and 11% respectively. Furthermore, NPV 

was positive at all interest rate intervals. With the same direction, the research 

outcome of Wanla (2544) mentioned that return of Eucalyptus plantation was the 

highest comparing with other economic crops as well as research outcome of Kanit 

(2536) indicated that productivity of Eucalyptus plantation was high as researcher 

preferred and Eucalyptus wood can be well used in several aspects.  

 

5.2.3 Paper Pulp Situation in Thailand 

At present, education development of Thailand is a key social factor. 

Population’s education level is higher than the past. Literacy rate of Thai population is 

increased including rapid economic growth. These result increasing paper demand. 

From statistical record of paper use has tendency to be increased; therefore, high 

demand of raw material in paper industry has been revealed. Such raw material for 

paper industry and downstream industry is composed of short fiber pulp, long fiber 

pulp, and recovered paper (scrap) which can be produced from wood texture. Natural 

resource of wood that comes from forest is disturbed. Forest area has been 

continuously decreased while natural disasters quite occur frequently. This reason 

supports the need of fast growing tree promotion for being raw material of paper 

industry. Therefore, Eucalyptus tree is a good choice for plantation promotion that 

responds to industry’s demand in time. But Eucalyptus tree provides only short fiber 

texture. So paper producing process needs raw material both short and long fiber pulp. 

Thus long fiber pulp can be found in soft wood texture such as Pinus merkusii Jungh. 

de Vriese,  P. kesiya Royle ex Gordon. These trees are normally grown in Boreal 

forest. Inevitably, Thailand has to import long fiber pulp without local wood species 

substitution. Managerial strategy is established to reduce import pulp quantity with   

increasing fast growing tree plantation. However, pulp import decreasing is 

insufficient as it could be; decreasing can be manipulated with short fiber pulp import 

only. Nowadays, long fiber pulp has been importing in Thailand. So, trade deficit is 

continuously confronted. These result is complying with research outcome of  Pasutha 

(2542) that Eucalyptus wood supply will increase in the next 5 years with maximum 

of 9,298,502 ton. The result of Pasutha’s research is harmonized with research 

outcome of Santi (2546). Problem of hard board factories which their raw materials 
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are Eucalyptus wood and wood ship in rainy are both quantity and quality in rainy 

season. Factories need more wood. 

5.2.4 Employment related with Eucalyptus camaldulensis Dehnh. 

Plantation 

Eucalyptus plantation, Eucalyptus wood processing industry and 

downstream industries need labour in processing process. Form research outcome 

shows that Eucalyptus plantation creates job opportunities for local labours. Although, 

there are a number of labours for Eucalyptus plantation in agricultural sector. But 

most of labours are household member due to less complication for Eucalyptus 

plantation and maintenance comparing with other crops. Employment value for 

agriculture sector is fairly ample but the cost for plantation could be moderately 

reduced. Most of employment value is for industrial sector. Thus, producing is 

undoubtedly increased. The demand of labour is relatively increased too. Related 

industries are located on neighboring plantation area for short distance of raw material 

sources. Most of labours are local people. Each industry type needs a number of 

labours because production must respond to market need. It can be clearly seen that 

Thai people are involved in paper business cycle every time per day. Producing 

process has to be readied for producing paper to meet domestic demand. In obtaining 

wages of labours, the deal could presumably help reduce migration for work.       

 

 

5.3 Recommendation 
 

5.3.1 Recommendation from Study 

5.3.1.1. Result of the study which found that information 

providing and extension activities from concerned agencies are the key factors for 

decision making of agriculturalist to plant Eucalyptus. Thus all government agencies 

concerned should continuously provide promotion and support on knowledge 

dissemination and understanding enhancement. 

5.3.1.2. About result of benefit-cost analysis of Eucalyptus 

plantation which found that farmers obtain rather high profit from Eucalyptus 
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plantation. It may be resulted from high productivity and certain market. These 

supporting factors encourage farmer for products sales. If the supply is increased in 

the future, wood price will be dropped and farmers’ profit will be decreased. 

Therefore, farmers should unite for sale and clear market. These would be the support 

for increasing farmers’ profit or return. 

5.3.1.3. About result of Eucalyptus plantation characteristic 

study which found that correct plot maintenance and marketing demand is insufficient 

concerned by farmers. So they should adjust plantation complying with marketing 

demand by selecting high yield variety which can be reduced risk and cost of 

plantation. In addition, concerned government agencies should provide information of 

Eucalyptus price regularly.  

5.3.1.4. Eucalyptus price in study period is very low due to 

reduction of private sector purchasing as well as guarantee price are not provided. The 

government agencies concerned should provide guarantee minimum price or purchase 

product from farmers when price is low.  

5.3.1.5. In real situation, cost, productivity, price, and income 

from Eucalyptus plantation are not expected to be constant forever. Therefore, result 

of this analysis can be preliminarily information for supporting decision making of 

agriculturalist. However, other factors such as landform and climate condition as well 

as different production efficiency in each area and each year are taken in to account 

for decision making process too. All are necessarily supported for an efficient decision 

making. 

 

5.3.2 Recommendation for Further Study 

Due to time and budget constraint of study, it is not absolutely perfect. 

Therefore, additional aspects should be taken into account for further study as follows; 

5.3.2.1 The opportunity of cost should be an issue for further 

studied. Although, Eucalyptus plantation is worth for investment but period of return 

should be considered by comparing with other crops in terms of product cycle.  

5.3.2.2 The comparative study on cost and benefit or financial 

analysis and investment on various producing patterns should be performed. The 
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expected outcome of study will be input for producing system modification of farmers 

and being information for applying extension in other area of government agencies.  

5.3.2.3 The study on marketing or marketing channel of 

Eucalyptus plantation should be conducted for being information of current farmers 

and interested farmers in Eucalyptus plantation in the future.  
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มหาบัณฑิต การบริหารทรัพยากรปาไม.มหาวิทยาลัยเกษตรศาสตร.  กรุงเทพฯ 

(39) พสุธา สุนทรหาว.2542.  อุปทานไมทอนยูคาลิปตัสและการวิเคราะหดานการเงินของสวนปา
เอกชนในประเทศไทย ปพ.ศ. 2540.วิทยานิพนธวิทยาศาสตรมหาบัณฑิต วนศาสตร.
มหาวิทยาลัยเกษตรศาสตร.  กรุงเทพฯ 

(40) สันติ สุขสอาดและคณะ.2546.  การวิเคราะหระบบการตลาดของอุตสาหกรรมแผนใยไมอัด
ความหนาแนนปานกลางในประเทศไทย.  วารสารวนศาสตร 22:16-29 

(41) สํานักงานสถิติแหงชาติ.2546.สํามะโนการเกษตร.  [ออนไลน] เขาถึงได จาก 
http://service.nso.go.th/nso/nso_center/project/search_center/23project-
th.htm (วนัทีค่นขอมูล: 9 ตุลาคม 2551)      

(42) สุรินทร นิยมางกูร. 2541.  เทคนิคการสุมตัวอยาง.มหาวิทยาลัยเกษตรศาสตร.กรุงเทพฯ 
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APPENDIX A 

DATA RECORD FORM 

 

 

เลขแบบสอบถาม.................. 
วันที่............................................. 

 
 

แบบสอบถาม 
ผลประโยชนภาพรวมตอภาคเศรษฐกิจ จากการปลูกยูคาลิปตัส คามาลดูเลนซิส ในประเทศไทย 

คําชี้แจง 
แบบสอบถามนี้เปนสวนหนึ่งของวิทยานิพนธเร่ือง ผลประโยชนภาพรวมตอภาค

เศรษฐกิจ จากการปลูกยูคาลิปตัส คามาลดูเลนซิส ในประเทศไทย เพื่อนําผลที่ไดมาวิเคราะห
ผลประโยชนภาพรวมที่เกิดจากการปลูกยูคาลิปตัส จึงใครขอความรวมมือจากทานไดใหขอมูลตาม
ความเปนจริง แบบสอบถามแบงออกเปน 4 สวน ดังนี้ 

สวนที่ 1 สถานภาพทางสังคม 
สวนที่ 2 ขอมูลดานตนทุนการปลูกไมยูคาลิปตัส คามาลดูเลนซิส 
สวนที่ 3 ขอมูลแนวโนมการปลูกไมยูคาลิปตัส คามาลดูเลนซิส 
สวนที่ 4 ปญหาและขอเสนอแนะ 

 ผูวิจัยขอขอบพระคุณที่ทานใหความรวมมอืเปนอยางดีมา ณ โอกาสนีด้วย ที่มีสวนในการ
ชวยเหลือใหงานวิจยัสําเร็จลุลวงไปดวยดดีวย 

นางสาวอาณากร  เพ็ชรประยูร 
ผูวิจัย 
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สวนที่ 1 สถานภาพทางสงัคม 
1.1 ช่ือ/สกุล.......................................................................................... 

 
1.2 บานเลขที่.......................หมู...................ตําบล........................................อําเภอ......................................... 
จังหวัด...........................................      

1. (     ) บานเชา 
2. (     ) บานของตัวเอง 
3. (     ) อื่นๆ ระบุ...................................................... 
 

1.3 ทานมีอายุ.....................ป         
1.4 สถานภาพ          

1. (    ) สมรส    2. (    ) โสด 
3. (    ) หยาราง    4. (    ) หมายเสียชีวิต  

1.5 ระดับการศึกษาของทาน 
1. (     ) ไมไดเรียน        

  
2. (     ) ระดับประถมศึกษา 
3. (     ) ระดับมัธยมศึกษาตอนตน 
4. (     ) ระดับมัธยมศึกษาตอนปลาย/ปวช. 
5. (     ) อนุปริญญา/ปวส. 
6. (     ) ปริญญาตรี 
7. (     ) สูงกวาปริญญาตรี 
 

1.6 จํานวนสมาชิกในครัวเรือน……………………..คน ชาย.......................คน หญิง........................คน 
จํานวนแรงงานในครัวเรือน (15-60 ป)...............................คน ชาย...........คน หญิง......................คน 
กําลังศึกษาอยู.......................................................คน 

 
1.7 การประกอบอาชีพ 

อาชีพหลัก.................................................................รายได....................................บาท/ตอป 
อาชีพรอง...................................................................รายได................................... บาท/ตอป 
รายไดในครัวเรือน....................................................บาท/ตอป 
รายจายในครัวเรือน...................................................บาท/ตอป 
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1.8 ระดับเศรษฐกิจครัวเรือนของทาน 
1. (     ) ไมพออยู ไมพอกิน มีหน้ีสิน 
2. (     ) พออยูพอกิน แตมีหนี้สิน 
3. (     ) พออยูพอกิน ไมมีมีหน้ีสิน 
4. (     ) เหลือกินเหลือใช ไมเก็บออม 
5. (     ) เหลือกินเหลือใช มีเหลือเก็บ 

1.9 จํานวนพื้นที่ถือครอง............................ไร ใชประโยชนพ้ืนที่อยางไร 

แปลงที่ 
การใชประโยชนและขนาดพื้นที่ (ไร) 

รวม 
ทําไร ทํานา เลี้ยงสัตว ที่อยูอาศัย ปลูกไมยูคาฯ อื่นๆ 

        
        
        
        
        
        
        
        
        
        

รวม        
 
สวนที่ 2 ขอมูลดานตนทุนการปลูกไมยูคาลิปตัส 

2.1 เริ่มปลูกยูคาลิปตัสมากี่ป.......................................................ป 
 
2.2 พ้ืนที่ที่ทําการปลุกยูคาลิปตัสในพื้นที่ของทาน มีจํานวน....................แปลง รวม..............ไร ดังนี้ 

แปลงที่ 1 ปลูกเมื่อ..................................จํานวน...................ไร  ระยะ...................................เมตร 
แปลงที่ 2 ปลูกเมื่อ..................................จํานวน...................ไร  ระยะ...................................เมตร 
แปลงที่ 3 ปลูกเมื่อ..................................จํานวน...................ไร  ระยะ...................................เมตร 
แปลงที่ 4 ปลูกเมื่อ..................................จํานวน...................ไร  ระยะ...................................เมตร 
แปลงที่ 5 ปลูกเมื่อ..................................จํานวน...................ไร  ระยะ...................................เมตร 

2.3 ไมจากสวนปาของทานเคยตัดขายไปแลวหรือยัง 
1. (     ) เคย ทานตัดขายเมื่ออายุ...........................ป 
2. (     ) ไมเคย 

Copyright by Mahidol University



Fac. of Grad. Studies, Mahidol Univ.                         M.Sc.(Appro. Tech. for Resou. and Env. Dev.) /91 

2.5 ระยะหางจากบานไปแปลงปลูก...........................................................กิโลเมตร 
2.6 ลักษณะการปลูก 

1. (      ) ปลูกเชิงเดี่ยว 
2. (      ) ปลูกในระบบวนเกษตรรวมกับ............................................จํานวน

........................................ไร 
3. (      ) ปลูกหัวไร ปลายนา รั้วบาน จํานวน...............................................ไร 

 
2.7 พ้ืนที่ปลูกอยูในเขต 

1. (     ) อาศัยน้ําฝน 
2. (     ) เขตชลประทาน 

 
2.8 บริเวณพื้นที่ทําการเกษตรทั้งหมดเปนพื้นที่ดินชนิดใด 

1. (     ) ไมทราบ 
2. (     ) ดินเค็มมาก 
3. (     ) ดินเค็มนอย 
4. (     ) อื่นๆ ระบุ.........................................................................
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สวนที่ 3 ขอมูลแนวโนมการปลูกไมยูคาลิปตัส 
3.1 กอนปลูกยูคาลิปตัส ทานเคยปลูกพืชอื่นในพื้นที่หรือไม 

1. (     ) เคย ระบุ............................ 
จํานวน.............................ไร รายไดเฉลี่ยตอไร..........................................................บาท 
2. (     ) ไมเคย 

 
3.2 เหตุผลที่เลือกปลูก 

1. (     ) คาดวาจะไดผลตอบแทนสูง 
2. (     ) ปลูกเอาไวใชสอย 
3. (     ) มีผูมาแนะนําสงเสริมใหปลูก 
4. (     ) ไมตองดูแลมากมาย ใชคนงานนอย 
5. (     ) อื่นๆ ระบุ......................................................... 

 
3.3 มีความสนใจที่จะขยายพื้นที่ปลูกยูคาลิปตัสหรือไม 

1. (     ) สนใจ จํานวน...........................ไร 
2. (     ) ไมสนใจ เพราะ 

    (     ) ไมมีทุน 
    (     ) ที่ดินมีจํากัด 
    (     ) กลาไมหายาก/กลาไมราคาแพง 
    (     ) จะนําพื้นที่ไปทําการเกษตรอื่นๆ/ปลูกตนไมอื่น เพราะรายไดดีกวา 
    (     ) อื่นๆ ระบุ................................................ 

 
3.4 หากมีผูใหความชวยเหลือดานเงินทุน หรืดจัดหากลาไม ทานสนใจปลูกหรือขยายพื้นที่ปลูกหรือไม 

1. (     ) สนใจ    2.(     )ไมสนใจ 
 
3.5 หากไมปลูกยูคาลิปตัส คิดวาจะใชประโยชนพ้ืนที่อยางไร.................................................. 
  
สวนที่ 4 ปญหาอุปสรรคการปลูกยูคาลิปตสั 
ผลกระทบดานสิ่งแวดลอม 
4.1 ทานคิดวาการปลูกยูคาลิปตัสในพื้นที่เกษตรกรรมของทานสงผลกระทบตอพืชชนิดอื่นๆหรือไม 

1. (    )  ไมสงผลกระทบ 
2. (    )  สงผลกระทบ อยางไร................................................................................................... 

............................................................................................................................................................................... 
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4.2 ทานไดรับขาวสารถึงผลกระทบสิ่งแวดลอมจากแหลงใด 
1. (    )  วิทยุ    2. (    )  โทรทัศน 
3. (    )  หนังสือ/วารสาร  4. (    )  จากหนวยงานราชการ 
5. (    )  อื่นๆ......................................................................... 

4.3 ทานตองการใหรัฐบาลชวยเหลือทางดานใด 
1. (    )  งบประมาณสนับสนุน    
2. (    )  บุคลากรเขามาใหความรู 
3. (    )  อื่นๆ.............................................. 

ปญหาและอุปสรรคในการปลูกยูคาลิปตัส 
4.4 ปญหาดานกลาไม 

1. (     ) กลาไมราคาแพง 
2. (     ) กลาไมคุณภาพต่ํา อัตราการรอดนอย 
3. (     ) แหลงซื้อไมสะดวก 
5. (     ) อื่นๆ ระบุ........................................................................ 
 

4.5 ปญหาการดูแลรักษา 
1. (     ) ขาดแคลนแรงงาน/คาแรงสูง 

3. (     ) โรคที่เกิดกับตนไม 
4. (     ) ขาดแคลนน้ํา 
5. (     ) อื่นๆ ระบุ........................................................................ 

 4.6 ปญหาอื่น
....................................................................................................................................................................................
....................................................................................................................................................................................
........................................... 

 
 4.7 ความคิดเห็นของแนวโนมการปลูกยูคาลิปตัสในประเทศไทย 

1. (     ) ลดลง 
2. (     ) เทาเดิม 
3. (     ) เพิ่มขึ้น 
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APPENDIX B 

PICTURE OF ACTIVITY 
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