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ABSTRACT 

 
 The purpose of this study is to evaluate the appropriate technology in term of 
environmental impact, commercial viability and public participation of The Chai Nart Power 
Plant in the approach to improving Rice Husk Power Plant for investor, authority, and people. 
Using the collecting and questionnaire method, the environmental study was compared by the 
environmental standard of Thailand, the commercial viability study was compared by the 
investment criterion and sensitivity analysis, and the data of public participation was analyzed 
by the statistics are frequency, percent, standard division, maximum, minimum, Analysis of 
Covariance (ANCOVA), and Multiple Classification Analysis (MCA). The method of 
appropriateness assessment of technology is Delphi technique. 
 The results found that the environmental management meets the standard as dust 
quantity in 24 Hr at 0.228 mg/m3, noise level in the plant at 67.4 dB (A) and noise level in 
community at 48.6 dB (A), and the pH summation at 7.99. As for the commercial viability 
analysis, for 20 years, the plant will break even by Net Present Value at 269,709,698.64 baht, 
Internal Rate of Return at 12 percent, Benefit/Cost Ratio at 1.5, and Pay Back Period at 7.58 
years. However, the result of sensitivity analysis demonstrated that if the price of rice husk 
increases to 700 baht/ton the plant will not break even. As for the public participation, it 
demonstrated that most of samples are male, between 40-49 years old, average 45.89 years 
old, farmer, graduated in primary school, 40- 49 years residence, gain average income 6,001-
8,000 baht/month. The affected people equal 94 percent, and affected people at a low level 
equal 37.1 percent. Thus, people participated at a low level and willingness for public 
participation was at a moderate level because the impact is not much more harmful, but it is a 
prolonged problem. Therefore, the impact is an important factor of public participation; 
education and impact are related factors of willingness for public participation. As for the 
appropriateness assessment of technology, the Chai Nart Power Plant technology is 
appropriate but it is less of public participation. Therefore, the recommendation of this study is 
the plant should install air bag filter, arrange a meeting and the trilateral commission to follow 
and solve the problem, including paying compensation to farmers who have been affected. 
 
KEY WORDS: RICE HUSK POWER PLANT / RENEWABLE ENERGY     
                          APPROPRIATE TECHNOLOGY 
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บทคัดยอ 
 

 การศึกษานี้ มีวัตถุประสงคเพื่อประเมินความเหมาะสมของเทคโนโลยี ในดานสิ่งแวดลอม ความ
คุมคาการลงทุน การมีสวนรวมของประชาชน เพื่อเปนแนวทางพัฒนาโรงไฟฟาจากแกลบ ใหกับผูประกอบการ 
ภาครัฐและประชาชนตอไป โดยทําการเก็บขอมูลและออกแบบสอบถาม ขอมูลดานสิ่งแวดลอมนํามาวิเคราะห
เปรียบเทียบกับมาตรฐานสิ่งแวดลอมของประเทศไทย ดานความคุมคาการลงทุนนํามาเทียบกับเกณฑตัดสินใจการ
ลงทุนและวิเคราะหความออนไหวของโครงการ ดานการมีสวนรวมและความตองการมีสวนรวมของประชาชน
นํามาวิเคราะหโดยคาสถิติ ไดแก ความถี่ คารอยละ คาเฉลี่ยเลขคณิต สวนเบี่ยงเบนมาตรฐาน การวิเคราะหความ
ผันแปรรวม (Analysis of Covariance) และการวิเคราะหจําแนกพหุ (Multiple Classification Analysis) สวนความ
เหมาะสมของเทคโนโลยีทําการศึกษาโดยวิธีเดลฟายน (Delphi)  
 ผลการศึกษาพบวา การจัดการดานสิ่งแวดลอมอยูในเกณฑที่มาตรฐาน คือ ปริมาณฝุนละออง 24 
ช่ัวโมงเทากับ 0.228 mg/m3 ระดับความดังเสียงภายในโรงไฟฟาเทากับ 67.4 เดซิเบล เอ ระดับความดังเสียงภายใน
ชุมชนเทากับ 48.6 เดซิเบล เอ และคาเฉลี่ยความเปนกรดเปนดางของน้ําเสียเทากับ 7.99 ดานการวิเคราะหการ
ลงทุนตลอดอายุโครงการ 20 ป พบวามีความคุมคาการลงทุนโดย มูลคาปจจุบันสุทธิเทากับ 269,709,698.64 บาท 
ผลตอบแทนที่ไดมีคารอยละ 12  อัตราผลตอบแทนที่ไดตอการลงทุนเทากับ 1.50 และมีระยะเวลาคืนทุน 7.58 ป 
ทั้งนี้ในการวิเคราะหความออนไหวพบวา หากราคาแกลบเพิ่มขึ้นเปนตันละ 700 บาท โรงไฟฟาจะไมคุมคาการ
ลงทุน ดานการมีสวนรวมของประชาชน กลุมศึกษาสวนใหญเปนเพศชาย มีอายุระหวาง 40-49 ป อายุเฉลี่ยเทากับ 
45.89 ป ประกอบอาชีพเกษตรกร จบการศึกษาระดับประถมศึกษา ระยะเวลาที่อยูในพื้นที่อยูระหวาง 40-49 ป มี
รายไดเฉลี่ย 6,001-8,000 บาทตอเดือน จํานวนผูไดรับผลกระทบคิดเปนรอยละ 94 เปนผลกระทบในระดับนอย 
คิดเปนรอยละ 37.1 ดังนั้นการมีสวนรวมที่ผานมาจึงอยูในระดับตํ่า เนื่องจากปญหาที่เกิดขึ้นนั้นไมรายแรง ดาน
ความตองการมีสวนรวม    อยูในระดับปานกลาง เพราะเกิดปญหาเรื้อรังขึ้น ทั้งนี้ผลกระทบที่ไดรับเปนปจจัย
สําคัญที่มีผลตอการมีสวนรวมของประชาชน ในสวนผลกระทบที่ไดรับกับระดับการศึกษาเปนปจจัยสําคัญที่มีผล
ตอความตองการมีสวนรวมของประชาชน ดานความเหมาะสมของเทคโนโลยีพบวา โรงไฟฟาชัยนาทมีความ
เหมาะสม แตการมีสวนรวมของประชาชนมีความเหมาะสมนอย ดังนั้นขอเสนอแนะในการพัฒนาเทคโนโลยีที่
เหมาะสม โรงไฟฟาชัยนาทควรทําการติดตั้งเครื่องดักจับฝุน จัดการประชุมและจัดตั้งคณะกรรมการไตรภาคีเพื่อ
ติดตามแกไขปญหา รวมทั้งจายคาชดเชยใหเกษตรกรที่ไดรับผลกระทบ   
101 หนา ISBN 974-04-6371-1  
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CHAPTER 1 

INTRODUCTION 

 

 

1.1 State of the Problem  
 

The approaches of National Development are encouragement and support, and 

a key factor is procuring enough energy to meet the needs. From the past energy 

demand is increasing continuingly in industrial sector, commercial sector, and 

household. Even the collapsed of Thailand economics in year 1998-1999 but the 

whole picture of energy consumption its still increase. As for the need of energy 

consumption conducts the energy planning procuring for energy security. 

To generate electricity the fuels are Natural Gas, Coal, and the other fuel- oil, 

hydropower, and others- by order. Mainly, the fuel is fossil fuel, which is imported. 

The problem is unstable price of fossil fuel that relate to the price of energy. In 

addition, imported fossil fuel effects to commercial unbalance, in year 2003 imported 

energy cost of Thailand is 411,193 billion bath, increasing 20.2 percent when compare 

to year 2002. (Energy Policy and Planning Office: EPPO, 2003) However, fossil fuel 

such as Natural Gas, Coal, and oil is the cause of climate change. 

To use fossil fuel for energy generation that relate to environmental impact. 

Thus there is the press to use renewable energy for sustainability, national economy, 

and reducing environmental impact. From the past renewable energy was 

experimented and used are Biomass, Solar Cell, and Wind Energy. The potential of 

Biomass to be used for energy generation is 540 Megawatt but the study of Energy 

Ministry and EPPO found that the local fuel that can be used for energy generation are 

Biomass 7,000 MW, Biogas 500 MW, Solar Energy more than 5,000 MW, Hydro 

Power 700 MW, and Wind Energy 1,600 MW (Energy Ministry, 2003). 

The Renewable energy policy it is aim to increases renewable energy 

consumption into 20.18 percent in year 2007 and 21.21 percent in year 2011, 
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especially for biomass. (EPPO, 2001) As Thailand is an agricultural country and there 

is excess of agricultural residual. Thus in the future, the potential of biomass will be 

increase relate to the increase of agricultural residual. In addition, using biomass is 

helpful for reducing the stock of CO2 in the atmosphere, the course of climate change. 

Development on Renewable energy, there are solar energy, wind energy, 

thermal energy, hydro power, biogas, and biomass. This research aims to study about 

biomass, which is the best fuel to generate electricity. Otherwise there are some 

problems about environmental impact as air pollution, noise pollution, and water 

pollution, commercial viability as the cost of building renewable power plant and fuel 

are expensive, lack of the processing for building public participation. In term of 

appropriate technology, the cost of grid connection is so expensive, lack of technology 

demonstration and technical expert. Also in term of policy, there is no the regulation 

to subsidize price of biomass energy. 

To encourage using biomass energy, it is very important to study on the 

operating of rice husk power plant in term of environmental impact, commercial 

viability, appropriate technology, and public participation to be the approach to 

improving biomass power plant project in the next future. 

This study focus on the appropriateness of The Chai Nart power plant 

technology which is the first rice husk power plant in Thailand and scope of the study 

are the assessment of environmental impact, commercial viability, public participation, 

and appropriate technology because the impact will be effect to the people around the 

plant. The commercial viability is to find out the problem of investment and to be the 

approach of making renewable energy policy in the future. The public participation 

study is to determine the level of public participation and willingness for public 

participation, and the factor of participation to be the development approach for 

semblance projects.   

 

1.2 Objectives 
         

1.2.1 To evaluate environmental impact of The Chai Nart Power Plant. 

1.2.2 To evaluate commercial viability of The Chai Nart Power Plant. 
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1.2.3 To study the level of public participation and the willingness for public 

participation for The Chai Nart Power Plant. 

1.2.4 To study the factors are related to public participation and the willingness 

for public participation in problem solution of The Chai Nart Power Plant. 

1.2.5 To evaluate the appropriateness of The Chai Nart Power Plant 

technology. 

 

1.3 Scope of the Study   
 

  1.3.1 The case study is The Chai Nart Power Plant; it is a rice husk power 

plant operating in the present. 

  1.3.2 The emphasis of this study: 

- The environmental assessment on air pollution, noise pollution, and 

water pollution of The Chai Nart Power Plant. 

- Commercial viability analysis of The Chai Nart Power Plant, i.e. 

NPV, IRR, B/C Ratio, and Pay back Period. 

- The factors are related to public participation by population, 

economics, and social, i.e. sex, age, career, income, education, 

residence period and the impact of The Chai Nart Power Plant.  

 

    Studying the level of public participation and willingness for 

public participation in 5 aspects as the follows 

1) Participation on acknowledgment  

- Participate to receive information 

- Participate to find out the problem 

2) Participation on making decision  

- Participate to propose problem solution 

3) Participation on planning  

- Participate to solution planning  

- Participate to demand on the authority to solve problems 
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4) Participation on mitigation 

- Participate to disclose the impact of The Chai Nart Power 

Plant 

- Participate to demand for dust quantity testing 

- Participate to demand for problem solution   
5) Participation on the trilateral commission erection 

- Participate to demand for the trilateral commission 

- Participate to erect the trilateral commission 

- Participate to be a trilateral commission  

- The appropriateness assessment of technology about environment, 

commercial viability and public participation. 

 

1.4 Hypothesis 
 

1.4.1 The level of air pollution, noise pollution, and water pollution are lower 

than the environmental standard of Thailand. 

1.4.2 The Chai Nart Power Plant broke-even, base on NPV, IRR, B/C ratio, 

and Pay back Period. 

1.4.3 The hypothesis of studying the level and the factor of public participation 

and willingness for public participation in 5 aspects are acknowledgement, making 

decision, planning, mitigation, and erection the trilateral commission are: 

 1.4.3.1 Male population will participate in all level more than female 

population. 

 1.4.3.2 Older population will participate in all level more than younger 

population. 

 1.4.3.3 The bureaucracy will participate in all level more than other 

occupation.  

 1.4.3.4 High income population will participate in all level more than 

low income population. 

 1.4.3.5 High educated population will participate in all level more than 

low educated population. 
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 1.4.3.6 Long resident population will participate in all level more than 

short resident population. 

 1.4.3.6 High effected population will participate in all level more than 

low effected population. 

1.4.4 The Chai Nart Power Plant technology is appropriate in term of 

environment, commercial viability and public participation. 

 

1.5 Indicators of the Study    
 

 1.5.1 Independent factors 

- Dust, noise, and pH. 

- Research and development cost, capital cost, operating cost, 

maintenance cost, environmental cost, and income of The Chai 

Nart Power Plant. 

- Sex, age, career, income, education, timing of residence, and 

environmental impact of The Chai Nart Power Plant.  

- Environmental impact, commercial viablility and public 

participation of The Chai Nart Power Plant. 

 1.5.2 Variable factors 

- Dust quantity, noise level, and pH level of The Chai Nart Power 

Plant. 

- Commercial viability base on NPV, IRR, B/C Ratio, and Pay Back 

Period. 

- Factors are related to public participation and willingness for 

public participation in all level. 

- The appropriateness of The Chai Nart Power Plant technology in 

term of environment, commercial viability and public participation. 
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1.6 Conceptual Framework   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Environmental Assessment 
Air pollution: Dust quantity 
Noise pollution: Noise level 
Water pollution: pH 
 

 
The appropriateness assessment 
of The Chai Nart Power Plant 

technology 
- Environmental impact 
- Commercial viability 
- Public Participation 
 

 
Commercial viability 
- Net Present Value 
- Internal Rate of Return 
- B/C Ratio 
- Pay Back Period 
 

 
Attitude and willing of public 
participation 
- Acknowledgment 
- Making decision 
- Planning 
- Mitigation 
- The trilateral commission erection 
 

 
The approach to improving 
The Chai Nart Power Plant 

 
Population 

factor 
 
- Sex 
- Age 
- Career 
- Income 
- Education 
- Residence 

 
 

External 
factor 

 
The impact of 
The Chai Nart 
Power Plant 
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1.7 Definition of Term   
 

 Renewable Energy: energy from nature such as biomass, hydro, solar, thermal, 

wind, wave, etc.  

Biomass: organic matter can transform into energy. It is cheap fuel, i.e. grass, 

wood, plant, and agriculture residual. 

Fossil fuel: its mean natural gas, coal, and oil. 

 The environmental appropriateness: the quality of air, noise, and waste water 

from the process of electricity generation must be lower than environmental standard 

of Thailand. 
 Commercial viability: mean to NPV is more than zero or positive; IRR value is 

more than the interest; B/C Ratio is more than 1. 

 Public participation: people can participate in acknowledgement, making 

decision, planning, mitigation, and the trilateral commission erection. 

 Appropriate technology: the Chai Nart Power Plant technology is appropriate 

by concern on environmental impact, commercial viability, and public participation.  

 

1.8 Expected Results        
 

 1.8.1 To know about the appropriateness of The Chai Nart Power Plant in term 

of environment, commercial viability and public participation. 

 1.8.2 To know about the level of public participation and willingness for 

public paticipation to The Chai Nart Power Plant. 

 1.8.3 To know about the public participation approach about acknowledgement, 

making decision, planning, mitigation, and the trilateral commission erection of The 

Chai Nart Power Plant.  

 1.8.4 To know about the factors are related to public participation and 

willingness for public participation to The Chai Nart Power Plant. 

 1.8.5 The result will be an approach to improving Rice Husk Power Plant for 

investor government and the people. 
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CHAPTER 2 

LITERATURE REVIEW 
 

 

Energy is a basic need for consumption and production. Presently energy is 

relevant to daily activities and it’s a capital cost of industrial and service. So the 

government encourage to develop power sector significantly, aim to develop country 

and quality of life. To develop power sector it’s combination of using local natural 

resources and renewable energy by research and development the source of renewable 

energy. 

 

2.1 Energy Situation  
 

Energy system of Thailand consists of Generation System, Generation System, 

and Distribution System. There is Power Development Plan, PDP, to be an approach 

of the policy of develops energy planning to have enough and stable energy. 

(Electricity Generating Authority of Thailand, 2003)  

From the past, the whole energy consumption of Thailand is increasing in 

every part such as industrial sector, service, and household but not including year 

1998-1999 that Thailand economics was collapsed. 

 

Table 2-1 Energy Peak Demand 1995-2003 

Increase / Decrease 
Year Energy Peak Demand (MW) 

(MW) (Percent) 

1995 12,267.90 1,559.10 14.50 

1996 13,310.90 1,043.00 8.50 

1997 14,506.30 1,195.40 8.98 

1998 14,179.90 -326.90 -2.25 

1999 13,712.40 -467.50 -3.30 
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Table 2-1 Energy Peak Demand 1995-2003 (continued) 

Increase / Decrease 
Year Energy Peak Demand (MW) 

(MW) (Percent) 

2000 14,918.30 1,205.90 8.79 

2001 16,126.40 1,208.10 8.10 

2002 16,681.10 554.70 3.44 

2003 18,121.40 18,121.40 8.63 

Source: Power Development Plan 2003 

  Energy Generation Authority of Thailand, 2003 

 

Power Development Plan in 2002 forecasted about energy demand that it was 

increased from last year 1,000 MW and in year 2003 it will be increased 1,580 MW. 

 

Table 2-2 Energy Demand Forecast in 2004-2014 

Increase / Decrease 
Year Energy Peak Demand (MW) 

(MW) (MW) 

2004 19,685 656 8.6 

2005 20,994 699 6.7 

2006 22,349 746 6.7 

2007 23,814 794 6.3 

2008 25,293 843 6.2 

2009 27,043 900 6.9 

2010 28,666 955 6.0 

2011 30,331 1,010 5.8 

2012 32,081 1,067 5.8 

2013 33,971 1,129 5.9 

2014 35,938 1,195 5.8 

Source: Energy Generation Authority of Thailand, 2003 

 

In 2003 energy system had total installation 25,422 MW; the source of fuel are 

natural gas 71 percent, lignite 15 percent, hydro power 8 percent, oil 3 percent, and the 

other 3 percent- renewable energy, oil, and diesel.  
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Thus the main source of fuel is not enough for electricity generation for the 

need. Then it is course of depending fuel resources from outside. In 2003 Thailand has 

import energy from outside 60 percent of commercial energy consumption. 

 

Table 2-3 Fuel Reservation of Thailand 

Fuel Reserve Duration(Year) 

Natural Gas 33 billion cubic foot 30 

Coal 1,330 million ton  60 

Oil 714 million barrel 20 

Source: Energy Ministry, 2003 

 

Thus to prevent the lack of energy, there is a policy on using renewable energy. 

The meeting on energy strategy on August 2003 is planed to use renewable energy for 

energy generation 6.7 percent of the whole energy generation in 2011, increase 1,840 

MW. So renewable energy will be used totally 2,400 MW. (Energy Ministry, 2003) 

However, the fuel is an important factor of electricity generation cost. In the 

present oil is the most expensive fuel, and electricity generation by natural gas or coal 

is cheaper than renewable energy but it’s not include the cost of environmental impact, 

social, and health. In addition, even renewable energy is still expensive but the lack of 

commercial energy toward using more renewable energy. Then the trend of renewable 

energy cost is decreasing in every year. 

 

Table 2-4 The Cost of Electricity Generation 

Type of power plant Cost (Baht / kWh ) 

Diesel (1 MW) 13.51

Renewable Energy (8-300 kW) 2.07

Buying 1.78

Combine cycle (60-250 MW) 1.54

Cogeneration (25-600 MW) 1.52

Hydro Power (5-180 MW) 1.16

Source: Energy Policy and Planning Office, 2003 
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Table 2-5 The Cost of Renewable Energy Generation 

Type of power plant Cost (Baht / kWh ) 

Micro Hydro Power 1.71 

Biomass energy 2.17 

Wind Energy 5.28 

Solar Energy 25 

The others 2.08 

Source: Energy Ministry, 2003 

 

2.2 Renewable Energy       
 

The need of energy consumption is related to GDP; if GDP grows up energy 

consumption will be increased. So the energy strategy is procuring the source of 

energy to meet the increasing need in each year.   

However, Thailand has not enough fuel resources; it depends on the resources 

from outside. So the energy strategy planning is aware to use local fuel resources to 

decrease fuel importation and use local fuel effectively, moreover to distribute fuel 

resources and reduce the environmental impact.  

 

 2.2.1 The Potential of Renewable Energy    

Studying on renewable energy found that there is high potential of Micro 

Hydro Power, Wind Energy, Solar Energy, and Biomass energy in Thailand but there is 

less studying on renewable energy usage.   

 

Table 2-6 Potential of Renewable Energy in Thailand 

Type of renewable energy Potential (MW) 

Micro Hydro Power  700

Wind Energy 1,600

Solar Energy More than 5,000

Biomass 7,000

Source: Energy Ministry, 2003 
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 2.2.2 Biomass energy       

Thailand is a nation rich in agricultural and forestry resources that provide 

potential sources for biomass fuel, the most viable fuels identified: rice husk, palm oil 

residues, bagasse, and wood residues can be used for electricity generation. 

 

Table 2-7 The ratio of agriculture residue  

Type Yield Crop/residue ratio Energy content (MJ/kg) 

Sugar cane Bagasse 0.25 9.25 

Rice Husk 0.23 14.27 
Rice 

Rice straw 0.447 10.24 

Cassava Cassava residues 0.08 18.42 

Palm oil bunch 0.428 17.86 

Palm oil fiber 0.147 17.62 Palm oil 

Palm oil residues 0.049 18.46 

Coconut spathe 0.362 16.23 
Coconut 

Coconut shell 0.16 17.93 

Source: Energy Policy and Planning office, 2002 
 

  To generate electricity by Biomass (EPPO, 2002), husk 220 kg can be used to 

generate electricity 92-125 kWh.; sugar cane 290 kg can be used to generate 

electricity 100 kWh.; palm oil residues 420 kg can be used to generate electricity 120 

kWh.;  wood residues 0.5 cubic meters can be used to generate electricity 80 kWh. 
 

Table 2-8 The source of Biomass energy 

Source Resource 

Rice Mill Rice Husk 

Sugar Industry Bagasse  

Palm oil Mill Palm residues 

Wood Industry Wood residues 

Corn field Corncob 

Coconut field Coconut residues 

Ethyl alcohol Factory Yeast 

Cassava Industry Cassava chips 

Source: Energy Policy and Planning office, 2002 
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  The quantity of biomass is relevant to agricultural product, from the 

agricultural statistic in fiscal year 1997-1998 shows that the quantity of agricultural 

product its can be used for biomass energy amount 31.32 billion ton, equal crude oil 

8.49 billion ton. (Energy Policy and Planning office, 2002) 

 

Table 2-9 The quantity of biomass (except fire wood) in year 1997-1998  

Product Biomass Energy 
Type 

( 1,000 ton) Type (1,000 ton) (1,000 GJ) (1,000 ton) 

Sugar 46,873 
Sugar 

cane 
11,718 108,392 2,566 

Husk 5,423 77,386 1,832 
Rice husk 23,580 

Straw 10,540 107,930 2,555 

Cassava 15,590 
Cassava 

residues 
1,247 22,970 544 

Palm oil 

bunch 
1,147 20,485 485 

Palm oil 

fiber 
394 6,942 164 Palm oil 2,681 

Palm oil 

shell 
131 2,418 57 

Coconut 

bunch 
502 8,147 193 

Coconut 1,386 
Coconut 

shell 
222 3,980 94 

Total 90,110  31,324 358,650 8,490 

Source: The office of Agricultural Statistic of Thailand, 1998 

 

  According to, Biomass Energy in Asia: A Study on Selected Technologies and 

Policy Options, December 1999, studying by Department of Energy Development and 

Promotion, the quantity of biomass in fiscal year 1997-1998 cab be calculated with 

surplus availability factor; its found that remainder biomass are 5.7 billion ton, equal 

crude oil 1.7 billion ton- can be used to generate electricity 703 MW. 
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Table 2-10 Remainder biomass of Thailand in year 1998 

Total energy 

Type 
Biomass 

1,000 ton 

Surplus 

Availability 

Factor 

Remainder 

Biomass 

1,000 ton 
1,000 GJ 

1,000 

ton 

Energy 

(MW) 

Sugar cane 11,718 0.207 2,426 22,441 531 202 

Husk 5,423 0.469 2,543 36,289 859 426 

Palm oil 

bunch 
1,147 0.584 670 11,966 283  

Palm oil 

fiber 
394 0.134 53 934 22 75 

Palm oil 

shell 
131 0.037 5 92 2  

Total 18,813  5,697 71,722 1,697 703 

Source: Energy Policy and Planning office, 2002 

 

  Energy Policy and Planning office used to study on the various biomass energy 

appropriations. The result was found that husk is the best resource of biomass energy 

because it’s low humidity, small site, and the ash ratio is more than others kind of 

biomass energy. But, there is a problem about collecting rice husk from the location to 

the plant. 

 The problems of biomass energy (Energy Policy and Planning office, 2002) 

Biomass energy is disadvantage when compare with fossil fuel- coal, natural 

gas, and oil. So, the consequence of using biomass fuel is not widespread by 

 1. Unsteady quantity of biomass resources, it’s related to the factors as; 

- Season and whether 

- Type of agricultural residues 

- Agricultural area 

- Location of agricultural residues 

 2. Price of biomass fuel is related to the factors as; 

- Transportation cost 

- Price of  high technology to be used with various biomass fuel 

- Amount of biomass fuel at project site 

 3. High expense for grid connection. 
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 4. Lack of reliability of investment. 

- No subsidy 

- Lack of technology 

- Lack of technical expert 

- Lack of resource person for maintenance 

 5. Electricity price of fossil fuel is still low when compare with biomass fuel.  

To develop using biomass energy for sustainability, it must have the 

motivation of using local energy resources. Thus it will be effect to reduce using 

imported fossil fuel and environmental impact; then the local people will gain more 

income.  

 

 2.2.3 The Chai Nart Power Plant   

The Chai Nart Power Plant establishes on August 20, 1993, signed the 

purchasing agreement to EGAT on October 22, 1996, and run the system to generate 

electricity for sale on September 9, 2001 

Location 15 Moo 10 Makhamthao Sub district, Watshingha 

District, Chai Nart Province 

Area  51 Rai 

Staff  63 people 

Investment Cost 300 million baht 

Install capacity  6 MW 

      - For sale 5 MW 

      - For use  1 MW 

Operation 

- Establish on August 20, 1993 

- Consideration for sale electricity on January 10,1995 

- Gathering subsidy on March 22, 1995 

- Signed the purchasing agreement on October 22, 1996 

- Received industrial license on January 14, 1997 

- Gathering the energy concession on January 28, 2000 

- Operating the system on September 9, 2001 
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Figure 2-1 The Chai Nart Power Plant Location 
 

Fuel use 

Rice husk is the main fuel for electricity generation gathering from rice mill in 

Chai Nart Province. 

- Plant Heat Rated    12,070  BTU/kWh 

- Rice husk    180  ton/day 

- Rice husk price             200-300 Baht/ton 

- Fly Ash       32.4  ton/day  
Water use 

- Using water from irrigation canal 160   m3/day 

- Boiler     80  m3/day 

- Cooling tower    60  m 3/day 

- Water supply    5  m 3/day 

- Waste water    15  m 3/day 

  N 
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Process of generation 
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          Figure 2-2 The Chai Nart Power Plant Configuration 
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Figure 2-3 The Chai Nart Power Plant Diagram 

N 
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Impact of The Chai Nart Power Plant 

Timing Detail 

Early  2002 Operating the system 

February-March 2002 The multi cyclone has broken. 

March 2002 The people demand for the solution of air pollution in 

thirty days. 

April 2002 The people demand to shut down the system to repair 

multi cyclone in fifteen days. 

April-May 2002 The plant tries to solve the problem time after time, 

and have to shut down the system for three months. 

August 2002 Continue operating the system 

October 2002 Shut down and maintain the system 

November 2002 Continue operating the system 

Year 2003 The people were affected by dust especially on 

February-May and always demand for the solution. 

Year 2004 The Plant installs sprinkle around the landfill. 

Year 2005 The plant plans to install air bag filter on June-August  

 

2.3 Pollution of Rice Husk Power Plant   
 

Electricity generation by biomass fuel, transportation and combustion of 

biomass fuel effect to the environment as the follows, (EPPO, 2003)   

 Air  

- Fly ash from combustion, dust from transportation and landfill 

Noise 

- Loud noise will be effect to the community 

Water 

- Effect to quantity of water  

- Effect to surface water resource 

- Effect to ground water resource 
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2.3.1 Air Pollution       

 Dust is a particle various type and size, its impact relevant to: 

1. Type of dust 

2. The length of exposure time 

3. The concentration of airborne in breathing zone 

4. The size of dust particle in the breathing zone 

Dust impact 

- Chronic disease: the long length of exposure time at low level of 

dust quantity will be a cause of chronic disease such as chronic 

bronchitis, emphysema, asthma, heart disease, and some type of 

cancer. 

- Untoward symptoms: irritant of body organ such as eyes, nose, 

mouth, and throat. 

- Nuisance: even these symptoms are not effect to body directly but 

according to the definition of heath; health is a state of complete 

physical, mental and social well-being and not merely the absence 

of disease or infirmity. (World Health Organization) Thus these 

will be cause of mental problem, and replacement to avoid the 

problem.  

 2.3.2 Noise Pollution 

Noise is unwanted sound or sound, it annoy us. Exposure to noise can cause 

short-term or long-term harm to people, that interfere with our hearing and 

communication, or that may be hazardous to our health. 

 Noise impact  

1. Hearing loss: Hearing loss is the most studied effect of noise 

exposure and is well documented. The potential for a person to 

experience hearing loss due to a given noise is determined by the 

total sound pressure level of the noise, the frequency dependence of 

the noise’s energy, the time distribution of the exposure to the 

noise, and the susceptibility of the individual to noise-induced 

hearing loss. Understanding that hearing loss can affect people of 

any age is important. 
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2. Health and mental problem: such as annoyance, hypertension, and 

disturbance of psychosocial well-being. 

3. Speech interference Noise does not have to produce hearing loss to 

disrupt communication. Loud noises will prevent people from 

hearing each other. 

Type and source of noise 

1. Continuous: Noise is continuous if the magnitude of the noise does 

not vary over time. 

2. Intermittent: Noise is intermittent if the noise stops and starts at 

intervals, longer than 0.5 second. 

3. Impulsive: Noise is impulsive if the noise is large in magnitude but 

short in duration, less than 0.5 second. 

 2.3.3 Water Pollution       

Waste water from power plant can be divided into 2 sources, from daily 

activities and the process of energy generation such as water from cooling tower and 

boiler. 

 Waste water impact 

Water supply contaminated with bacteria and virus occur the diseases for 

example dysentery, typhoid, and diarrhea. In addition high temperature and pH of 

water will effect to aquatic animal and ecology. 

 

2.4 Commercial Viability Evaluation      

 

Sukanya Pengma (2001) mentioned to the cost-benefit analysis of project as: 

 Cost-benefit analysis 

1. Research and development cost: some type of project has R&D cost for 

example research on marketing before initiate the project. This expense is sunk cost, a 

cost incurred in the past that will not be affected by any present or future decision, not 

including in cost- benefit analysis of government project but for private project this 

expense will be investment cost of the project in initial phase or each year.  

2. Investment cost: includes all purchases, lease or finance costs, including all 

costs for hardware, software, networking and telecommunications equipment, 
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installation, training, personal and purchased services, internal agency resources, and 

all applicable taxes. 

3. Operation cost: the expenses incurred in conducting normal business 

operations for example petrol fee, water fee, electricity price, telephone service, 

transportation expense, public relation expense, training expense, etc. 

4. Maintenance cost: the expense to repair and maintain the machine. 

5. Tax: Money paid to a government, and utilized for general public needs. 

It’s a part of expenditure to calculate commercial viability. 

6. Subsidy: A subsidy is a grant or monetary gift given by a private person or 

entity (often a government) to another private person or entity, as financial assistance 

or to help launch an enterprise. For financial analysis, subsidy is benefit of project. 

Benefit analysis 

1. Direct benefit is profit of project that meets to objective for example 

electricity generation by hydro power. 

2. Indirect benefit is external profit that out of the purpose. 

 

The principle factors of making decision for an investor are: 

Net Present Value (NPV); the future stream of benefits and costs converted 

into equivalent values today. This is done by assigning monetary values to benefits 

and costs, discounting future benefits and costs using an appropriate discount rate, and 

subtracting the sum total of discounted costs from the sum total of discounted benefits. 

The consequence of NPV must be positive value or more than 0.  

Formula 

 NPV  = Σn
 t = 1 [ ( Bt – Ct ) / ( 1 + i)t  ] 

if 

 NPV = Net Present Value 

  Bt = benefit in year  1, 2, …n 

 Ct = cost in year 1, 2, …n 

 i =  interest rate 

 t = year 1, 2, …n 

 n = year of project 
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Benefit-Cost Ratio: the fundamental of investment use to compare between 

the benefit and expense of project. Normally Benefit-Cost Ratio which is accepted 

should be more than 1. 

Formula 

B/C = PV of Benefit 

  PV of Cost 

 or 

 B/C = Σ t = 1 [ ( Bt / ( 1 + i ) t  ] 

                

          [ Ct  / ( 1 + i )t  ] 

if 

  Bt  = benefit in year  t 

  Ct = cost in year  t 

  i = interest rate 

  t = time, year 1, 2, …n 

 

Internal Rate of Return (IRR); differently in each project and it should not 

less than the interest rate. An investment with a higher IRR is typically favored, over 

an alternative investment. 

Formula 
       n 

  NPV  = Σ Pj - i 
     J=0 

  To calculate  i  when  NPV = 0 

 

Pay Back Period   =                           Investment cost                       

             Net benefit of year              

 

Project evaluation: this study, sensitivity analysis is a tool used to project 

expenses and income level by manipulating cost and revenue variable of the plant , 

such as cost of input (fixed of variable) of price. 
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Environmental cost: Watthana Suwanasang Janjaroen (1993) refereed in 

Federation of Thailand Industry, 1999 about the relation between economics and 

environment that the environment is an important property, because it provides raw 

material and energy to economic system. The system will change raw material to be 

product and give the waste back to environment. Then the waste will be come an 

externality cost. In addition, there are external economy and external diseconomy. To 

evaluate the natural resource value, there are 3 methods as the follow; 

1. Use Value 

2. Option Value 

3. Existence Value 

 The value of each natural resource and environment is differently. Mostly, the 

aspect to evaluate the option and existence value is asking for the willingness to pay. 

 

2.5 Public Participation       
 

 Definition of Public Participation  

Presently, public participation becomes important. There are many definition 

of public participation, gathering by Chalermphorn Chusri (2000) as follows, 

The first group means the people have the same attitude which is much more 

enough to practice or cooperate with. Certainly that operation or activity is in the 

name of group or organization.  

The second group means the individual or group of people can cooperate, 

practice, and respond to each other. They change or develop anything by themselves. 

The third group means the government gives the chance to the people in 

meeting or consideration in problem solution of their own community. It is a key 

factor of developing community. 

 The fourth group means the people has chance to think, considerate, decide, 

practice, and respond to natural resources management which related to their life. 

The fifth group means the power of people to initiate, plan, and operate their 

own activities that relate to their life. 

The sixth group means public participation is differently in term of pattern, 

method, activity, and objective. Those kind of thing base on cooperation and purpose. 
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The Concepts of public participation (Prissana Kolasut, 1991: 9) originated by 

3 factors are: 

1. The interesting of each person is harmonious and become to be the 

interesting of the group. 

2. The trouble and anxiety of each person is identical; thus the people 

encourage a group to plan and collaborate with each other. 

3. The willingness to change the group or community into their own 

desirable way; need to get more participation from most people to 

run the activity. 

 

Pattern and priority of public participation 

Pattern and priority of public participation, there is a study and conclusion as, 

Kannikar Chomdee (Kannikar Chomdee referred in Penrapee Fungklin, 2000: 

14) concluded the pattern and priority of public participation into 10 orders are: 

1. Participate to meeting 

2. Participate to donate money 

3. Participate to be a committee 

4. Participate to a leader 

5. Participate to interview 

6. Participate to invite 

7. Participate to be a consumer 

8. Participate to  initiate 

9. Participate to  be a labor 

10. Participate to donate equipments 

Chalermphorn Chusri (2000: 16-17) concluded about pattern and priority of 

public participation into 2 patterns are: 

The first pattern is participation on the activities such as donation money, 

being member or committee, attending the meeting, interview, invitation, creation, 

being consumer, and supporting material.  

The second pattern is participation for the activities such as planning, 

consideration, operation, using, and evaluation. 
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The other pattern is differential by the external factors. That is participation for 

the name of organization or the government agreement. 

The public participation priority consist of finding the problem, setting the approach to 

solve problem, planning or making policy, proceeding the policy, and mitigation & 

evaluation project. 

Priority of public participation demonstrates in term of meeting, suggestion, 

erection, donation money or material, and labor.  

 

 Factor and condition of public participation  

Chalermphorn Chusri (2000, 17) concludes and categorize the factors of public 

participation from various researcher as the follows, 

 Group I: the factors of public participation are age, sex, education, member of 

family, career, salary, residence, social status, location, and information.   

 Group II: the factors of public participation are social factor, economic factor, 

factor, Politic factor, Cultural factor, and socio-psychological factor.  

 Group III: the factor of public participation is the government encourages basic 

need of people organization. Thus they can indicate for public participation. 

 

According to all above, this study focuses on the factors are sex, age, career, 

salary, education, resident, and impact of the people who live nearby The Chai Nart 

Power Plant. To know about the attitude and willingness for public participation in 5 

levels are acknowledgement, consideration, planning, mitigation & evaluation, and 

erection the trilateral commission. 

 

2.6 Technology Assessment 
 

Rice husk is biomass fuel; its source is rice mill. One ton of rice used energy 

30-60 kWh for transformation getting grain 650-700 kilogram and residual-rice husk- 

220 kilogram approximately. Rice husk 220 kilogram can be used for electricity 

generation, compare to energy equal 90-125 kWh. (EPPO, 2002) 
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Figure 2-4 Energy of rice husk 

 

 2.6.1 Electricity generation process 

Electricity generation by biomass fuel is getting more important according to 

the energy policy.  

Basically, Thailand has adequate resources for generate electricity efficiency. 

So technology for electricity generation by biomass has been improved to reduce the 

cost of generation. Moreover, there are technologies to control pollution from the 

process such as, 

 

 Steam Turbine Technology: The principle of Steam Turbine Technology, 

agricultural residual is a fuel in combustion process, to boil water in boiler. High 

pressures stem its role to spin a turbine which is connected to generator. This 

Technology is favor to use in power plant using rice husk or agricultural residual.  

 Gas Turbine Technology: The principle Gas Turbine Technology, its 

combustion process use combustible materials at heat rate 500 degree Celsius and 

getting hot pressure to spin a turbine which is connected to generator. 

 

 2.6.2 Environmental management 

Nowadays, there are technologies to control the dust and ash impact of the 

combustion of biomass or agricultural residual such as; 
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 Multiple Cyclones 

Mechanical collectors use the inertia of the particles for collection. The 

particulate-laden gas stream is forced to spin in a cyclonic manner.  

The mass of particles causes them to move toward the outside of the vortex. 

Most of the large-diameter particles enter a hopper below the cyclonic tubes while the 

gas stream turns and exits the tube. The efficiency of this method is 50-60 percent. 

 

 

 

 

 

 

  

 

 

Figure 2-5 Multiple Cyclones 

 

Wet Scrubber 

It operates on a very simple principle: a polluted gas stream is brought into 

contact with a liquid so that the pollutants can be absorbed. The efficiency of this 

method is approximately 80 percent. 

 

 

 

    

 

 

 

Figure 2-6 Wet Scrubbers 
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Filter 

Fabric filters collect particulate matter on the surfaces of filter bags. Most of 

the particles are captured by inertial impaction, interception, Brownian diffusion, and 

sieving on already collected particles that have formed a dust layer on the bags. The 

fabric material itself can capture particles that have penetrated through the dust layers. 

The efficiency of this method is approximately 75-99 percent. 

 
 

 

         

 

 
 

Figure 2-7 Filters 

 

 Electrostatic Precipitator 

Basically, in an electrostatic precipitator, particles caught in the flow of gas 

move through a collector chamber or passageway containing sets of electrodes in the 

form of parallel plates, bundles of tubes, or simply the collector's inner walls. The 

plates, tubes or inner walls serve as grounded electrodes that act as particle collectors. 

If the material collected is dry, every so often the collecting electrodes are tapped to 

loosen the particles, which fall into hoppers for collection and disposal. This method is 

efficiency collecting particle approximately 95-99 percent. 

 

 

 

 

 

 

 

Figure 2-8 Electrostatic Precipitators 
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Technology assessment (referred to Sukanya Pengma, 2001) should use the 

tool or technique that related to multidisciplinary for example. 

1. Intuitive Method  

1.1 Gathering the idea 

1.2 Erection the committee 

1.3 Delphi 

1.4 Related impacts analysis 

2. Decomposition Method  

2.1 Correlation analysis 

2.2 Identical analysis 

2.3 Scenario analysis  

3. Holistic Method 

3.1 Scenario option 

3.2 Matrix 

4. Analytical Method 

4.1 Cost-Benefit Analysis 

4.2 Equation analysis 

Moreover, these methods that depend on characteristic, measurement, 

decision, forecasting, and modification of research methodology. In addition it’s also 

depended on how to use data, questionnaire, and clarify problem lay on its reality. 

Technology assessment is a tool for unbalancing protection and to control 

physically type of technologies. 

 

Technology Assessment priority 

Praderm Kamnoonaek (2003) mentioned about the methodology of technology 

assessment such as: 

1. Survey and identify the problem for example location, situation, regulation, 

level of analysis and objective. 

2. Describe to the details of technique, society, politic, regulation, and 

economic. 

3. Forecast technology about positive and negative way and any consequence.  

4. Set and describe options and factors of evaluation. 
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5. Evaluate to possibility result. 

6. Limit the appropriate option by compare between the conditions has 

installed and uninstalled technology. 

7. Impact measurement and weighing the impact. 

 

Delphi Technique 
The Delphi technique uses a highly structured and focused questionnaire 

approach in order to establish a consensus opinion from 'experts'. It requires well-

trained professionals, known as "facilitators" or "change agents," who deliberately 

escalate tension among group members, pitting one faction against another to make a 

preordained viewpoint appear "sensible," while making opposing views appear 

ridiculous. Although this does not preclude its use in face to face interviews. 

The method is iterative, and first aims to obtain a broad range of opinions from 

the target group. The results of the initial survey are collated, summarized and then 

form the basis of a second, follow on questionnaire. Results from the second 

questionnaire inform a third and final questionnaire.  

The aim is to progressively clarify and expand on issues, identify areas of 

agreement or disagreement and begin to establish priorities.  

1. Formation of a team to undertake and monitor a Delphi on a given subject.  

2. Selection of one or more panels to participate for the exercise. 

Customarily, the panelists are experts in the area to be investigated.  

3. Development of the first round Delphi questionnaire. 

4. Testing the questionnaire for proper wording (e.g., ambiguities, vagueness)  

5. Transmission of the first questionnaires to the panelists. 

6. Analysis of the first round responses. 

7. Preparation of the second round questionnaires. (and possibility analysis)  

8. Transmission of the second round questionnaires to the panelists. 

9. Analysis of the second round responses (Steps 7 to 9 are reiterated as long 

as desired or necessary to achieve stability in the results.)  

10. Preparation of a report by the analysis team to present the conclusions of 

the exercise. 

 



Narumon Paiboonsittikun                                                                                 Materials and Methods / 32 

CHAPTER 3 

MATERIALS AND METHODS 
 

 

This study is applied research studying on environmental impact, commercial 

viability, public participation and the appropriateness of electricity generation by rice 

husk a case study is The Chai Nart Power Plant.  

This study emphasizes into two dimensions are quantitative study is the 

environmental impact of rice husk power plant and qualitative studies are the 

questionnaires studying on commercial viability, public participation, willingness for 

public participation, and the appropriate technology. 

 

3.1 Materials         
 

 Materials of this study separated by the points of study as the follows:   

 Environmental study, the site of the study is The Chai Nart Power Plant 

which is electricity generation by rice husk presently, studying on air, noise, and water 

quality. 

 Commercial viability study, studying on investment and benefit cost of The 

Chai Nart Power Plant. 

 Public participation study, studying on participation of the people that can be 

separated as: 

1. Header or spouse of a family who is older than 20 years old and lives in 

Moo 4 and 10 Makhamthao Sub district, Watsingha District, Chai Nart Province. 

From data of Tambon Administrative Organization, the amount of people in this area 

is 1,038 people within 210 households, the amount of sampling calculate by   

 Taro Yamane  

 n =     N 

                        1 + Ne2  
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   n  = amount of sampling 

N = Number of people 

 e = adjustment (Reliability 95 Percent or 0.05) 

Calculated 

  n =              210              

         1 + 210 (0.05)2 

   =  167 

The amount of sampling in this study equals 167 people or 167 households. 

This study collecting sampling by sub-district boundary, Moo 4 and Moo 10, 

proportion of sampling in each boundary as the follow: 

Moo 

Number of 

population 

(people) 

Number of household

(household) 
Population 

(person) 

4 443 112 88 

10 297 98 79 

Total 1,038 210 167 

 

The sampling method of this study is Sample Random Sampling related to the 

boundary. Making and selecting lots by house identity number; in case of missing the 

next house identity number will be used.  

2. The representative of local people organization, local official, and The 

Chai Nart Power Plant selecting by Purposive Sampling, thus the sampling are 10 

people as the follow:  

Interview 
Sampling 

(person) 

Representative of Tambon Administrative Organization 1 

Header of people in Moo 10 1 

Header of people in Moo 4 1 

Representative of the people from Moo 4 and 10 4 

Representative of school  2 

Representative of The Chai Nart Power Plant 1 

Total 10 
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 Appropriateness assessment of technology, studying the target group is 12 

experts or academics. The aspects of the study are energy, environment, commercial 

viability, and public participation; detail of the experts as follows: 

Expert skill Number of person 

Energy 3 

Environment 3 

Commercial viability 3 

Public participation 3 

Total 12 

 

3.2 Data Collection        
 

 Data in this study separated into 2 types as: 

 3.2.1 Primary Data, by testing air, noise, and water quality and interview 

people, experts, and investor. 

 3.2.2 Secondary Data, by gathering data about biomass power plant from The 

Chai Nart Power Plant and EPPO.  

 

3.3 Tool of the study         
 

 Environmental study: survey the pollution of The Chai Nart Power Plant by 

TSP measurement, Noise measurement, and pH meter.  

  Commercial viability study: gathering data by questionnaire about 

commercial viability evaluation of The Chai Nart Power Plant.  

  Public participation study: the tool of this study are as follows; 

1. Questionnaire, this tool is use for studying on the public participation and 

willingness for public participation on The Chai Nart power plant. 

2. In-dept Interview to study on the opinion of local people representative, 

authority, and investor. 

Appropriateness assessment of technology, questionnaire will be used to 

study on the opinion of the experts to The Chai Nart Power Plant technology.  
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3.4 Methodology      
 

Environmental Study 

 

Testing dust quantity 

1. Site selection by the criterion are: 

- selecting the area which is effected by dust 

- North east wind direction 

- Ask the effected people 

From criterions, the selected area is Klong Mon temple 

2. Testing TSP by Gravimetric method, TSP 24 hours, collecting data 

2 times and 3 samples for each time. 

3. Analyze data by calculate the average of dust quantity and compare 

the result with air environmental standard of Thailand. (average of TSP 24 hr not 

exceed 0.33 milligram per cubic meter) 

 

Testing noise level 

1. Select the checking point by the selection criterion are: 

- Working area 

- Ask the effected people 

 The selected areas are control room in The Chai Nart Power 

Plant and Klong Mon temple. 

2. Testing noise level method for Leq 24 hours, setting equipment by: 

- Out door area, set up microphone high 1.20 meter from the 

ground and no barrier in 3.50 meter radian. 

- In door area, set up microphone high 1.20 meter from the 

ground, no barrier in 1 meter radian, and far from window 

and door at least 1.50 meter. 

3. Testing noise level 2 times and 3 samples for each time. 

4. Analyze the data by calculate the average noise level and compare 

with the environmental standard. (average noise level in 24 hr not exceed 70 dB A) 
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  Testing pH 

1. The check point is waste water outlet of The Chai Nart Power Plant. 

2. Testing by pH meter, Electrometric Method, test every hour of 

working period and collect 3 samples for each time. 

3. Analyze the date by calculated the average of 3 sample in each hour 

and compare by environmental standard of Science and Technology 

Department Promulgate, Thailand. pH standard at 5.5 – 9.0. 

Commercial viability study, collecting the data that relate to principle factors 

for investment as follows; 

1. Net Present Value 

2. Internal Rate of Return 

3. Benefit/Cost Ration 

4. Pay Back Period   

  Also studying on the variable cost of fuel by sensitivity analysis   

 Public participation study 

  Studying on independent factors are sex, age, occupation, education, 

income, timing of residence, the impact, and the opinion of people; dependent factors 

are public participation and willingness for public participation to problem solution of 

The Chai Nart Power Plant. Using Questionnaire that consists of the details as: 

1. General data of people as sex, age, occupation, education, income, 

timing of residence, and the impact. 

2. The questions about public participation; its closed-end question. 

The content of questionnaire are: 

1) Participation on acknowledgment  

- Participate to receive information 

- Participate to find out the problem 

2) Participation on making decision  

- Participate to propose problem solution 

3) Participation on planning  

- Participate in solution planning  

- Participate to propose the authority to solve problems 

4) Participation on mitigation 
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- Participate to disclose the impact  

- Participate to demand on dust quantity testing 

- Participate to demand on solving problem   
5) Participation on trilateral commission erection 

-  Participate to demand for trilateral commission 

-  Participate to erect trilateral commission 

-  Participate to be a member of trilateral commission  

6) The opinion of people about environmental impact, commercial 

viability, the appropriateness of The Chai Nart Power Plant 

technology and the development aspect 
3. The questions about the willingness for public participation; its 

closed-end question consist of 5 levels of public participation, the 

details resemble to public participation. 

In-depth interview is used for the resources person are the headman of 

a village or people organization, the authority, and representative of The Chai Nart 

Power Plant. The aspects of questions are: 

1. The role in problem solution of The Chai Nart Power Plant. 

2. The opinion about public participation of acknowledgment, 

decision, planning, mitigation & evaluation, and the trilateral 

commission. 

3. The obstruction and limitation of public participation for problem 

solution.  

4. The opinion about environment, commercial viability and 

technology of The Chai Nart Power Plant. 

5. The aspects to develop The Chai Nart Power plant. 

 

Testing for tool efficiency (Penrapee fungklin, 2000) 

1. Content Validity: consult with advisers to check and correct the 

questionnaire.  

2. Try Out: testing the questionnaire with 30 samples in Moo 4 and 

Moo 10, Makhamthao Sub District, Chai Nart Province, then 

calculated reliability of the tool. 
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3. Testing for reliability: calculated the reliability of the tool by the 

formula is  
 

Reliability (rtt)  =             k            1 - ∑ S1 2 

          

K - 1               SX 2 
 

 k =  number of score 

 S1 2 = standard division of score  

 SX 2   = standard division of total scores 

Reliability of questionnaire should more than 0.8, and the result of test 

is 0.8576; the detail was presented in appendix C. 
 

  Factors measurement  

1) Public participation was divided into 4 levels is no participation, less 

participation, moderate participation, and more participation, the criterion are: 

- Calculated percent of public participation by each people. 

- Calculated average of percent of public participation and standard 

division of public participation. The results, percentage average and standard division, 

will be classified as; 

No participation, the score is zero percent of percent of public participation. 

Less participation, the score is lower than percentage average – ½ standard 

divisions.  

Moderate participation, the score is between percentage average – ½ 

standard divisions to percentage average + ½ standard divisions. 

More participation, the score is higher than percentage average + ½ 

standard divisions.  

From the criterion can clarify the scores as: 

   No participation  equal  1 score 

   Less participation  equal 2  score 

   Moderate participation equal   3 score 

   More participation  equal 4  score 
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The criterion for grouping public participation, calculated the percentage 

average and standard division of the score from this path then used the results will be 

classified as (Sanchai Sutiphanviharn, 1995: 77; Kannikar Prakobsab, 1997: 59 

referred in Penrapee Fungklin, 2000: 54) 

Group of Less participation, the score is lower than percentage average – ½ 

standard divisions. 

Group of moderate participation, the score is between percentage average – 

½ standard divisions to percentage average + ½ standard divisions. 

Group of more participation, the score is higher than percentage average + 

½ standard divisions. 
 

2) The willingness for public participation, score will be clarified as: 

No willing equal 0 score 

Willing equal 1 score 

The criterion of grouping the willingness for public participation into 3 

levels is calculation average and standard division to classify the level of willingness 

for public participation as: 

Less willingness for public participation group, the score is lower than 

average – ½ standard divisions. 

Moderate willingness for participation group, the score is between average 

– ½ standard divisions to percentage average + ½ standard divisions. 

More willingness for public participation group, the score is higher than 

average + ½ standard divisions. 
 

3) The impact, the answer will be clarified the score as 

No effect equal 0 score 

Effected equal 1 score 

The criterion of impact classification into 3 levels is calculation average 

and standard division to classify the level of impact as: 

Less effect, the score is lower than average – ½ standard divisions. 

Moderate effect, the score is between average – ½ standard divisions to 

percentage average + ½ standard divisions. 

More effect, the score is higher than average + ½ standard divisions. 
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 Appropriateness assessment of technology, Delphi method will be used and 

the methodology of this study is; 

1) Gathering data in term of environmental impact, commercial 

viability, and public participation to create questionnaire for appropriate technology. 

2) The first round, the experts answer the question about important 

factors of this study which is clarified the score as: 

5  means  much more important 

4 means  more important 

3  means  moderate important 

2 means  less important 

1 means  much less important 

3) The second round, the experts answer the question about the 

appropriateness of The Chai Nart Power Plant which is clarified the score as: 

  1 means  much less appropriate 

  2  means  less appropriate 

  3 means  moderate appropriate 

  4 means  more appropriate 

  5 means  much more appropriate 

 

3.5 Data Analysis  
 

 Environmental study, analyze and compare the results by environmental 

standard of Thailand. 

 Commercial viability, evaluate data by EXCEL Program and compare the 

results with the criterion of investment evaluation. 

 Public participation study, analyst the data as the follow: 

1. Check the answer of questionnaire.  

2. Coding 

3. Analyze the data by the program is SPSS for window; used the statistic as: 

- Frequency 

- Percent 

- Standard Division 
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- Maximum 

- Minimum 

- Analysis of Covariance: ANCOVA, to study on independent factors 

and dependent factors relation of public participation and willingness for public 

participation at 0.05 significant. 

- Multiple Classification Analysis: MCA, to study on independent 

factors that relate to public participation and willingness for public participation at 

0.05 significant. 

- Descriptive Approach Analysis, classify the data from in-depth 

interview and descript on the aspect of this study. 

Appropriateness assessment of technology (Sukanya Pengma, 2001: 112), 

analyze the answers of the experts as: 

Mean, the answers will be classified score into 5 levels and clarify as: 

0.50 – 1.49 means the experts disagree 

1.50 – 2.49 means the experts less agree 

2.50 – 3.49  means the experts moderate agree 

3.50 – 4.45 means the expert more agree 

4.50 – 5.00  means the experts most agree 

The difference of Mode and Mean, calculated Mode of the each answer and 

divide by Mean of each answer, clarifies the meaning as: 

- The difference of Mode and Mean is less than 1 means the opinion of 

experts is relevant. 

- The difference of Mode and Mean is more than 1 means the opinion of 

experts is not relevant. 

 The range of quartile calculated the difference of quartile 3 and 1, clarifies as: 

≤ 1.50         means   the opinion of experts is very relevant.  

1.51 – 1.99  means   the opinion of experts is relevant. 

≥ 2.00         means   the opinion of experts is not relevant. 
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CHAPTER 4 

RESULTS AND DISCUSSION 
 

 

This study on The Assessment of Appropriateness of Rice Husk Power 

Generation Technology: Case Study at The Chai Nart Power Plant, researcher 

collected data by survey environmental impact, enquiry on commercial viability and 

opinion of 167 people in Makhamthao Sub district, Watsingha District, Chai Nart 

Province. The results were found and calculated as: 

4.1 Environmental study result 

4.2 Commercial viability study result 

4.3 Result of public participation and willingness for public participation 

4.3.1 General data of population 

4.3.2 Data of public participation  

4.3.3 The opinion of people on The Chai Nart Power plant 

4.3.4 Data of the willingness for public participation 

4.3.5 The factors of public participation and willingness for public 

participation 

4.3.6 Descriptive interview 

4.4 Appropriateness assessment of technology result 

 

4.1 Environmental Study  
 

 4.1.1 Dust testing 

  Survey the atmosphere in Makhamthao Sub district, Watsingha 

District, Chai Nart Province, this area is in the northeast of The Chai Nart Power Plant 

and was affected by the plant. Test for TSP 24 hours, dust size 10-100 micron 2 times 

and 3 samples for each time, the duration of testing is March 1-10, 2005 and the 

results are. 
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 The first time, the results of dust concentration are 0.270, 0.207, and 0.205 

mg/m3. Calculated the average of dust concentration so the result is 0.228 mg/m3; it is 

presented in figure 4-1. 
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Figure 4-1 The result of dust quantity testing (the first time)  

 

The second times, the results of dust concentration are 0.113, 0.112, 

and 0.123 mg/m3. Calculated the average of dust concentration so the result is 0.116 

mg/m3; it is presented in figure 4-2. 
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Figure 4-2 The result of dust quantity testing (the second time)  

 

Testing dust concentration in 2 areas to compare the different of dust at 

the check point as: 
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- Klong Mon temple in Moo 4  

- The headman house in Moo 10 

The results are 0.205 and 0.207 mg/m3 by order. So dust quantity in 2 

areas are similar; it is presented in figure 4.3. 
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Figure 4-3 The result of dust quantity testing (comparison 2 areas)  

 

 This study was found that type of dust is black and white color. So it is the 

dust from The Chai Nart Power Plant. After compare with environmental standard, the 

quantity of dust is lower than the standard at 0.33 mg/m3. But, the dust is affected to 

the people, for example irritation, annoyance, and dirtiness. It is also affected to the 

product and process of preserve mango. So there should be the solution of dust 

impact. 
 

 4.1.2 Noise testing 

Testing noise level in The Chai Nart Power Plant, test Leq 24 hours 2 

times and collect 3 samples for each time. The duration of testing is January 19-22, 

2005 and March 1-4, 2005. The results are. 

 

  The first time, test noise level in 24 hours and analyze the results for 

average of noise level in 24 hours. The results are 66.4, 66.0, and 65.8 dB (A). It is 

presented in figure 4-4. 
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Figure 4-4 The result of noise testing in factory (the first time) 

 

  The second time, test noise level in 24 hours and analyze the results for 

average of noise level in 24 hours. The results are 69.0, 66.2, and 66.8 dB (A). It is 

presented in figure 4-5. 

 

Noise Level

69
.3

69
.9

70
.5

67
.7

69
.8

69
.5

68
.3

66
.7

68
.3

69
.1

66
.1

67
.4

67
.7

63
.3

62
.8

65
.1

66
.4

67
.0

69
.2 72
.4

73
.4

72
.5

73
.5

73
.7

0.0
20.0
40.0
60.0
80.0

1 3 5 7 9 11 13 15 17 19 21 23

Hour

dB
 (A

) Standard
Leq 24 hr
Leq 1 hr

 
Figure 4-5 The result of noise testing in factory (the second time)  

  

Testing noise level in community, testing the average of noise level in 

24 hours 2 times and collecting 3 samples for each time, the duration of testing is 1-10 

March, 2005. The results are. 
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The first time, test noise level in 24 hours and analyze the results for 

average of noise level in 24 hours. The results are 47.8, 48.8, and 49.1 dB(A). The 

average is 48.6 dB(A). It is presented in figure 4-6. 
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Figure 4-6 The result of noise testing in community (the first time)  

 

The second time, test noise level in every hour in 24 hours and analyze 

the results for average of noise level in 24 hours. The results are 49.0, 48.7, and 47.7 

dB(A). The average is 48.5 dB(A). It is presented in figure 4-7. 
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Figure 4-7 The result of noise testing in community (the second time)  

 

  This study was found that noise level in The Chai Nart Power Plant and 

the community is in the standard, noise level in 24 hours is not more than 70 dB(A). 
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However, noise of machine at 04.00-05.00 a.m. is affected to the people and noise of 

steam turbine at 04.00 p.m. is also annoyed the people in one kilometer radian. Its 

mean even noise level is meet the standard but it still be affected to people. 

 

4.1.3 Testing pH of The Chai Nart Power Plant 

Testing pH of waste water from The Chai Nart Power Plant 2 times, the 

duration of collecting is March 1-10, 2005. The result is. 

 

  The first time, collecting the sample in each hour for 8 hours, the 

results are 8.13, 8.09, 7.95, 8.13, 7.86, 8.08, 8.09 and 7.95. It is presented in figure     

4-8. 
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Figure 4-8 The result of pH testing (the first time)  

 

  The second time, collecting the sample in each hour for 8 hours, the 

range of pH are 7.41, 7.38, 7.99, 8.14, 7.97, 8.10, 8.23 and 8.38. The result is 

presented in figure 4-9. 
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Figure 4-9 The result pH testing (the second time)  

  

  The result is pH of waste water equals 7.99, and the standard is 5.5-9.0. 

Generally, the impact of biomass power plant is high temperature waste water, pH and 

affected to water quantity in community. 

This study was found that pH of waste water is not effect to the 

community. All of waste water from the process and using of the plant will be kept for 

reused. So, waste water is zero discharge, but in raining season, rain water was mix 

with waste water in the pond and discharged to surface water. Thus, this study focuses 

on pH of water. However, there is a problem that the people cannot use rain water 

because of the dust then they have to buy drinking water instead.    

 

4.2 Commercial Viability Study  
 

Studying on commercial viability, collecting data about research and 

development cost, investment cost, operating cost, maintenance cost, environmental 

cost, and income to analyze by 10 percent of interest rate for the results as follow: 

- Net Present Value at  269,709,698.64 baht 

- Internal Rate of Return at 12 percent 

- Benefit cost Ratio at 1.50 

- Pay Back Period at 7.58 years 
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Table 4-1 The expenses of The Chai Nart Power Plant 

No. Detail Expense 

1. Research and development cost -

2. Investment cost 240,000,000 baht

3. Operating cost 4,450,000 baht/month

4. Maintenance cost 250,000 baht/month

5. Tax 600,000 baht/month

6. Environmental cost 10,000 baht/month

7. Income 7,950,000 baht/month

 

Table 4-2 Commercial viability analysis  

Year  Investment Income Expense Rate Net cash flow 

2543 0 -240,000,000 - -  

2544 1  95,400,000 63,720,000 0.1 28,800,000.00

2545 2  95,400,000 63,720,000 0.1 26,181,818.18

2546 3  95,400,000 63,720,000 0.1 23,801,652.89

2547 4  95,400,000 63,720,000 0.1 21,637,866.27

2548 5  95,400,000 63,720,000 0.1 19,670,787.51

2549 6  95,400,000 63,720,000 0.1 17,882,534.10

2550 7  95,400,000 63,720,000 0.1 16,256,849.19

2551 8  95,400,000 63,720,000 0.1 14,778,953.81

2552 9  95,400,000 63,720,000 0.1 13,435,412.55

2553 10  95,400,000 63,720,000 0.1 12,214,011.41

2554 11  95,400,000 63,720,000 0.1 11,103,646.74

2555 12  95,400,000 63,720,000 0.1 10,094,224.31

2556 13  95,400,000 63,720,000 0.1 9,176,567.55

2557 14  95,400,000 63,720,000 0.1 8,342,334.14

2558 15  95,400,000 63,720,000 0.1 7,583,940.12

2559 16  95,400,000 63,720,000 0.1 6,894,491.02

2560 17  95,400,000 63,720,000 0.1 6,267,719.11

2561 18  95,400,000 63,720,000 0.1 5,697,926.46

2562 19  95,400,000 63,720,000 0.1 5,179,933.15

2563 20  95,400,000 63,720,000 0.1 4,709,030.14

    269,709,698.64



Narumon Paiboonsittikun                                                                                 Results and Discussion / 50 

  Consideration the expenses of The Chai Nart Power Plant, it is found 

that the most expanse is fuel cost equal 61.12 percent and the less expense is 

environmental cost equal 0.19 percent. It is presented in figure 4-10. 
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Figure 4-10 the expenses of The Chai Nart Power Plant 

 

 The result of commercial viability study is The Chai Nart Power Plant 

will break even and was accepted by economical criterion, even the plant has been 

shut down from time to time. After consideration about NPV, it is found that there is 

possibility to invest more money to install air bag filter; the amount is then million 

baht without loss. So, this will be helpful to reduce the problem. 

  Otherwise, fuel cost has increased from 300 baht/ton in year 2001 to 

600 baht/ton in the present year and the cost is still increasingly because of more 

demand of use. Studying on sensitivity analysis of the plant focus on fuel cost was 

found that when the cost is 700 baht/ton this plant will not break even also cannot 

invest to install air bag filter. Sensitivity analysis was presented in figure 4-11. 
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Figure 4-11 Sensitivity analysis of The Chai Nart Power plant 

 

4.3 Public Participation and Willingness for Public Participation 
 

 Collecting data of population in Moo 4 and Moo 10 Makhamthao Sub District, 

Watsingha District, Chai Nart Province 167 person, the result are. 

 

 4.3.1 General data of population 
  Sex: the result of 167 samples is 98 people or 58.7 percent are male and 

69 people or 41.3 percent are female. 

  Age:  they are 24- 72 years old; the range of age 40-49 years is 38.3 

percent, the range of age 50-59 years and 30-39 years are 32.3 and 23.4 by order. The 

people who are younger than 30 years old and older than 60 years old are 6 percent 

and 4 percent by order. The maximum and minimum of age are 72 and 24 years. 

  Occupation: most of people are farmer, 66.4 percent. The next, 

merchants is 18 percent; employee is 11.4 percent; official is 3 percent; and authority 

is 1.2 percent. 

  Education: most of people graduated primary school 86.2 percent, 

junior high school and senior high school is 5.4 and 4.8 percent by order, vocational 

education and diploma is 1.2 and 0.6 by order, bachelor is degree up 1.8 percent. 
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   Timing of residence: The most of people. 36.5 percent live in this area 

40-49 years. The next 50-59 years and 30-39 years is 28.7 and 23.4 percent by order. 

The people who live lower than 30 years and more than 60 years is 10.2 and 1.2 

percent by order. The maximum and minimum periods are 72 years and 2 years, 

standard division 11.95. 

  Income: people have income 6,000 baht, 35.9 percent; most of people 

have income 6,001-8,000 baht, 41.9 percent. The next group have income 8,001-

10,000 baht and more than 10,000 baht are 16.2 and 6 percent by order. The maximum 

income is 30,000 baht and minimum income is 0 baht, Mean 7,313.11 standard 

division 3,007.95. 

  The impact: The result is found that the people who have effected and 

not effected are 94 and 6 percent by order. The effected people have various impacts, 

the Mean score of impact is 2.74; maximum score is 4; and minimum score is 1, 

standard division 0.88. 

Analysis of the impact level by the Mean score and ½ standard division, 

classify the criteria as: 

Low level of impact  equals  1 score 

Moderate level of impact equals  2 score 

High level of impact  equals  3-4 score 

It is found that most of people are effected at low level is 31.7 percent, 

moderate level and high level are 32.9 and 24 percent by order. 

 The most problem in this area is dust impact, 94 percent; water impact and 

agricultural impact is 43.7 and 22.8 percent by order; noise impact is the lowest 

problem, 16.8 percent. 

 Dust impact is affected to houses and clothes of people. People get itchy when 

wearing dirty cloths then they are nuisance by dust.  In addition it is cause of health 

impact, when the people drive motorcycle the particle was fall into their eyes thus they 

get eyes allergy, also risk of transportation.  

Agricultural products such as rice seed, fruit, and vegetable are damaged by 

dust then this effect to price of products. 

 Water pollution is a consequence of covered dust on the roofs. People cannot 

use rain water for consumption then they have to bye drinking water. 
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Noise impact, sometimes there is noisy out off plant but it is not acute and 

often thus it not become a serious problem. 

 

Table 4-3 General data of population and the impacts 

 
 General data Number Percent 

Sex   

 Male 98 58.7

 Female 69 41.3

 Total 167 100

Age   

 Younger than 30 years 6 3.6

 30-39 years 39 23.4

 40-49 years 64 38.3

 50-59 years 54 32.3

 More than 60 years 4 2.4

 Total 167 100.0 

   
  X = 45.9 S.D. = 8.51 Min = 24 Max = 72  

 

Occupation   

 Authority 2 1.2

 Official 5 3.0

 Merchant 30 18.0

 Farmer 111 66.4

 Employee 19 11.4

 Total 167 100.0
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Table 4-3 General data of population and the impacts (continued) 

 General data Number Percent 

Education   

 Primary school 144 86.2

 Junior high school 9 5.4

 Senior high school 8 4.8

 Vocational education 2 1.2

 Diploma 1 0.6

 Bachelor’ degree of higher 3 1.8

 Total 167 100.0

Timing of residence   

 Less than 30 years 17 102

 30-39 years 39 23.4

 40-49 years 61 36.5

 50-59 years 48 28.7

 More than 60 years 2 1.2

 Total 167 100.0

 
 

X = 42.93   S.D. = 11.95   Min = 2   Max = 7  

Income   

 Less than or equal 6,000 baht 60 35.9

 6,001-8,000 baht 70 41.9

 8,001-10,000 baht 27 16.2

 More than 10,000 baht 10 6

 Total 167 100.0

 
 

X = 7,313.11   S.D. =  3,007.95   Min = 0   Max = 30,000 
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Table 4-3 General data of population and the impacts (continued) 

 General data Number Percent 

Level of Impact   

 No Impact 10 6.0

 Low level of impact 62 37.1

 Moderate level of impact 55 32.9

 High level of impact 40 24.0

 Total 167 100

Impact   

 Dust 157 94

 Noise 28 16.8

 Water 73 43.7

 Product 38 22.8

 

 4.3.2 Data of public participation 
   The study of public participation on problem solution of The Chai Nart 

Power Plant has 5 levels are acknowledgement, making decision, planning, mitigation, 

and trilateral commission erection. 

  The classifications of public participation at low level, moderate level, 

and high level, calculated the score of questionnaire, the result of studying on public 

participation of The Chai Nart Power Plant, maximum score is 11; minimum score is 

0; Mean is 4.14 and standard division is 3.09. It is classified as: 

  No participation   0  score 

Low level of participation   less than 3 score 

Moderate level of participation  3-5  score 

High level of participation  more than 5 score 

 Clarify the meaning on classification of public participation in all levels as: 

  No participation   1  score 

Low level of participation   2  score 

Moderate level of participation  3  score 

High level of participation  4  score 
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 Calculated the score for level of participation grouping, maximum score is 4, 

minimum score is 1, Mean is 2.83 and standard division is 1.066. The criterion is; 

  Low level of participation      equals  1-2 score   

Moderate level of participation    equals  3 score 

High level of participation  equals   4 score 

 It is found that most people have low level of participation 39.5 percent, 

moderate level of participation and high level of participation are36.5 and 24.0 percent 

by order. 

 The details of public participation, it is found that; 

  Participation on acknowledgement, people have high participation 43.1 

percent, moderate and low participation 41.9 and 15.0 percent by order. Previously, 

when there is problem about air pollution people have contacted to the plant official 

then the official arranged informal meeting about the course of problem and its 

impact. In addition, people had reflection that the meeting always talking about either 

technique or technology of the plant, not talking about the approach of problem 

solution and how it is work. 

  Participation on making decision, people used to participate 42.5 

percent and not used to 57.5 percent. After the problem about dust occurred, people 

demanded on the plant for immediately solving the problem. Thereafter the plant 

committed to improve the system of dust collector in year 2001. Until now, it is not 

done yet, but reduced the capacity of electricity generation during the period of 

problem. In addition the people had told that they always give the chance of solving 

problem because this kind of project is better than Coal-fired Power Plant but this the 

plant did not solve problem according to the commitment. Presently people in this 

area do not believe and have negative thinking about this plant. And if there is not 

thing change people will launch demand on the authority to close the plant.     

   Participation on planning, the people have high participation 36.5 

percent, moderate and low participation 14.4 and 49.1 by order. Since 2001 people 

accept the commitment to improve dust collector, until now the plant just order air bag 

filter to install in June 2005. 

   Participation on mitigation, it is found that high level of participation is 

31.7 percent, moderate and low level of participation are 35.9 and 32.4 by order. 
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Previously people demand on the plant to solve this problem and demand on Tambon 

Administrative organization to check the impact and press for solution planning. The 

plant has arranged the public relation official to mitigate the problem, so, the official 

had received information from the people and collects the data to send technical 

official. In addition, the people think it is not necessary because it is truly that there is 

dust problem in this area. Thus the official have to improve the efficiency of dust 

collector related to the commitment more than receive the demand of people. 

  Participation on the trilateral commission erection, there is a committee 

of problem solution consists of the headman of a village, Provincial Public Health and 

Provincial Agriculture. There is one representative of people. From enquiry people, 

the role of the committee is not quite clear then when they met the plant will explain 

about the technique of the plant only and there is no concrete solution. So the people 

have no participation 96.4 percent. 

 

Table 4-4 Level of public participation 

 Level of public participation Number Percent 

Participation in all level   

 Low level of participation 66 39.5

 Moderate level of participation 40 24

 High level of participation 31 36.5

 Total 167 100

Participation on knowledge   

 Low level of participation 25 15.0 

 Moderate level of participation 70 41.9

 High level of participation 72 43.1

 Total 167 100.0 

Participation on decision   

 Participation 96 57.5

 No participation 71 42.5

 Total 167 100.0 
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Table 4-4 Level of public participation (continued) 

Level of public participation Number Percent 

Participation on planning   

 Low level of participation 82 49.1

 Moderate level of participation 24 14.4

 High level of participation 61 36.5

 Total 167 100.0 

Participation on mitigation and evaluation   

 Low level of participation 54 32.4

 Moderate level of participation 60 35.9

 High level of participation 53 31.7

 Total 167 100.0 

Participation on trilateral commission erection   

 No participation 161 96.4

 Low level of participation 3 1.8

 Moderate level of participation 2 1.2

 High level of participation 1 0.6

 Total 167 100.0 

 

4.3.3 The opinion of people on The Chai Nart Power Plant 

  The environmental aspect, the people have pro & con opinion because 

there is dust impact in this area more than 4 years; also it is spread for long distance. 

In addition, the small particles fall far from the plant and effected to rain water. People 

cannot use rain water because it is dirty by dust. As well dust is affected to agricultural 

product; product price is dropped when dust covered the product. People who have 

opinion that this plant is not a problem; because the dust impact is related to wind 

direction so it was not always happen. 

 Commercial viability aspect, most people have opinion that The Chai 

Nart Power Plant will break even. However, some of them think that this plant will not 

break even, because after the operation the plant has to solve dust problem step by 
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step. So, the plant has to pay more money to improve the machine. Also, if there is 

including about loss of agriculture product it must found that this plant will not gain 

benefit.  

 Appropriate technology aspect, the people found that the technology 

which is used in the plant is low technology thus it is cause of dust problem. 

 The approaches to develop the plant, the people think that it has to 

improve the technology of dust collector effectively. In addition, for the similar 

projects the people think it site should far from the community at least 10 kilometres 

and concern on protecting dust problem. 

   Opinion of people about appropriateness of The Chai Nart Power Plant 

technology, the result is found that people think it is appropriate technology 48.5 

percent, and it is not appropriate technology 51.5 percent. 

  The reason of appropriateness is the plant use local resource for 

electricity generation. In term of economic, it conducts more occupation, income and 

tax into the community. But, it is lack of public participation and cannot improve dust 

collector. However, if it can solve dust impact this kind of plant should be supported. 

 

In summary, The Chai Nart Power Plant is not appropriate. In term of 

environment, there was dust and noise impact, people cannot use rain water also. In 

term of economics, it affected to agricultural product and people cannot make preserve 

mango then they loss income. Also, it is lack of public participation on problem 

solution. 

 

Table 4-5 Appropriateness of The Chai Nart Power Plant technology 

 Details Number Percent 

Appropriateness of technology   

 Appropriate 81 48.5

 Not Appropriate 86 51.5

 Total 167 100.0 

   

  X = 2.838  S.D. = 1.066 Min = 1 Max = 4  
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 4.3.4 Data of the willingness for public participation 

  The study of willingness for public participation on problem solution of 

The Chai Nart Power Plant has 5 levels; there are acknowledgement, making decision, 

planning, mitigation and evaluation, and erection the trilateral commission. The 

classifications of public participation are low level of participation, moderate level of 

participation, and high level of participation. The results are. 

 

   The result of questionnaire about willingness for public participation 

are maximum is 11 score, minimum is 0 score, Mean is 8.63 and standard division is 

2.99. It is classified as 

Low level of willingness for participation       less than   8     score 

Moderate level of willingness for participation   8-10     score 

High level of willingness for participation          more than 10  score 

  It is found that most people have moderate level of willingness for 

participation 67.6 percent, low level of willingness for participation and high level of 

participation are 20.4 and 12 percent by order. 

 

 The details of willingness for public participation, it is found that; 

  Participation on acknowledgement, people will participate 94.6 percent 

and will not participate 5.4 percent. 

  Participation on making decision, people will participate 79 percent 

and will not participate 21 percent. 

  Participation on planning, people will participate 50.9 percent and will 

not participate 49.1 percent. 

  Participation on mitigation and evaluation, people will participate 83.8 

percent and will not participate 16.2 percent. 

  Participation on the trilateral commission erection, people will 

participate 94 percent and will not participate 6 percent. 
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Table 4-6 Level of willingness for public participation  

 Level of participation Number Percent 

Participation in all level   

 Low level of participation 34 20.4

 Moderate level of participation 113 67.6

 High level of participation 20 12.0 

 Total 167 100.0 

Participation on acknowledge   

 Willingness for participation 158 94.6

 No willingness for participation 9 5.4

 Total 167 100.0 

Participation on decision   

 Willingness for participation 132 79.0 

 No willingness for participation 35 21.0 

 Total 167 100

Participation on planning   

 Willingness for participation 85 50.9

 No willingness for participation 82 49.1

 Total 167 100.0 

 

Participation on mitigation and evaluation   

 Willingness for participation 140 83.8

 No willingness for participation 27 16.2

 Total 167 100.0 

Participation on erection the trilateral commission   

 Willingness for participation 157 94.0 

 No willingness for participation 10 6.0 

 Total 167 100.0 
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4.3.5 The factors of public participation and willingness for public 

participation 

 The study on factors of public participation and the willingness for public 

participation are as follows; 

 

1) The factors of public participation 

Used Analysis of Covariance (ANCOVA) to study about the relation of 

independent factors and public participation, clarify the factors as: 

Main effects are 

- Sex 

- Occupation 

- Education 

- Timing of Residence 

- Income 

- Impact 

Covariate is 

- Age 

Dependent factor is 

- Public participation of problem solution 

 

It is found that independent factors are sex, occupation, education, 

timing of residence, income, and impact to people, all are related to public 

participation significantly 0.01.  

 

Considerate each factor of main effect and covariate, the result is 

impact of The Chai Nart Power Plant related to public participation significant 0.01 

and other factors are sex, occupation, education, timing of residence, income, and age. 

It was not related to public participation significant 0.05. It is presented in table 4-7. 
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Table 4-7 Analysis of Covariance for public participation in all level 

Source of Variation Sum of 

Square 

DF Mean 

Square 

F Sig of F 

Main effected 33.436 20 1.672 2.631 .001*

- Sex .815 1 .815 1.273 .261

- Occupation 3.051 4 .763 1.192 .317

- Education .765 5 .153 .239 .945

- Timing of residence 2.290 4 .572 .895 .469

- Income 2.130 3 .710 1.110 .347

- Impact 11.610 2 5.805 9.073 .000*

- Age (Covariate) .000212 1 .000212 .000 .985

Explained  33.436 20 1.672 2.631 .001*

Residual 93.415 146 .640  

Total 775.000 167   

* Significant 0.01 

 

2) The factors of willingness for public participation 

Used Analysis of Covariance (ANCOVA) to study about the relation of 

independent factors and willingness for public participation, clarify the factors as: 

  Main effects are 

- Sex 

- Occupation 

- Education 

- Timing of residence 

- Income 

- Impact 

Covariate is 

- Age 

Dependent factor is 

- Willingness for public participation of problem solution 
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It is found that independent factors are sex, occupation, education, 

timing of residence, income, and impact to people, all are related to willingness for 

public participation significantly 0.01.  

Considerate each factor of main effect and covariate, the result is 

education and impact of The Chai Nart Power Plant related to public participation 

significant 0.01 and 0.05 by order. Other factors are sex, occupation, timing of 

residence, income, and age. It is not related to willingness for public participation 

significant 0.05. It is presented in table 4-8. 

 

Table 4-8 Analysis of Covariance for willingness for public participation in all level 

Source of Variation Sum of 

Square 

DF Mean 

Square 

F Sig of F 

Main effected 14.218 20 .711 2.688 .000*

- Sex .020 1 .020 .079 .780

- Occupation 1.113 4 .278 1.053 .382

- Education 3.535 5 .707 2.673 .024**

- Timing of residence 2.085 4 .521 1.971 .102

- Income .101 3 .033 .127 .944

- Impact 6.353 2 3.176 12.012 .000*

- Age (Covariate) .291 1 .291 1.099 .296

Explained  14.218 20 .711 2.688 .000*

Residual 33.608 146 .264  

Total 666.000 167   

* Significant 0.01 ** Significant 0.05 

 

  Studying the relation of detail within independent factor and dependent 

factor of the public participation and willingness for public participation as:  

 

  1) Multiple Classification Analysis for public participation, clarify the 

factors as 
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  Main effects are 

- Sex 

- Occupation 

- Education 

- Timing of residence 

- Income 

- Impact 

Covariate is 

- Age 

Dependent factor is 

- Public participation of problem solution 

 

It is found that without control factor people who get high effect had 

high level of public participation; the next group is moderate and low level of public 

participation by order. After control the main factor and covariate it is still get the 

same result, Eta equals 0.414 and Beta equals 0.375.  

Analysis all factors are sex, occupation, education, timing of residence, 

income, and impact, it is found that Multiple R Squared equals 26.4 percent (0.264) 

and Multiple R equals 51.3 percent (0.513). 

 

Table 4-9 Multiple Classification Analysis for public participation 

Variable + Category N Unadjusted 

Dev’n 

Eta Adjusted for 

Factors and 

Covariates 

Beta 

- Sex      

 Male 98 -.010  -.064

 Female 69 .015  .091

  .015  .088
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Table 4-9 Multiple Classification Analysis for public participation (Continued) 

Variable + Category N Unadjusted 

Dev’n 

Eta Adjusted for 

Factors and 

Covariates 

Beta 

- Occupation      

 Authority 2 -.970  -1.148  

 Official 5 -.970  -.430  

 Merchant 30 -.336  -.192  

 Farmer 111 .192  .072  

 Employee 19 -.233  .148  

    .345  .240 

- Education      

 Primary school 144 .043  -.022  

 Junior high school 9 .029  .183  

 Senior high school 8 -.345  -.107  

 Vocational education 2 -.970  .213  

 Diploma 1 -.970  .641  

 Bachelor’ degree of higher 3 -.303  .453  

    .185  .112 

- Income      

 Less than or equal 6,000 baht 60 -.253  -.178  

 6,001-8,000 baht 70 .144  .089  

 8,001-10,000 baht 27 .178  .128  

 More than 10,000 baht 10 .029  .098  

    .221  .154 

- Impact of The Chai Nart Power Plant      

 Low level of impact 10 -.970  -.909  

 Moderate level of impact 117 -.098  -.082  

 High level of impact 40 .529  .467  

    .414  .375 

Multiple R Squared     .264 

Multiple R     .513 
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2) Multiple Classification Analysis for willingness for public 

participation, clarify the factors as:    
Main effects are 

- Sex 

- Occupation 

- Education 

- Timing of residence 

- Income 

- Impact 

Covariate is 

- Age 

Dependent factor is 

- Willingness for public participation of problem solution 

 

It is found that without control factor high level of willingness for 

public participation is people who graduated Bachelor’ degree or higher, the next 

group are primary school, senior high school, junior high school, vocational education, 

and diploma by order. After control the main factor and covariate the result is 

Bachelor’ degree, Vocational education, senior high school, junior high school, 

primary school, and diploma by order; Eta equals 0.241 and Beta equals 0.287.  

 

Without control factor high level of willingness for public participation 

is people who get high effect, the next group is moderate and low level of effect. After 

control the main factor and covariate it is still get the same result, Eta equals 0.387 

and Beta equals 0.442. Analysis all factors are sex, occupation, education, timing of 

residence, income, and impact, it is found that Multiple R Squared equals 26.9 percent 

(0.269) and Multiple R equals 51.9 percent (0.519). 
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Table 4-10 Multiple Classification Analysis for willingness for public participation  

Variable + Category N Unadjust

ed Dev’n 

Eta Adjusted for 

Factors and  

Covariates 

Beta 

- Sex      

 Male 98 .032  .010  

 Female 69 -.046  -.014  

    .070  .022 

- Occupation      

 Authority 2 .083  .146  

 Official 5 -.516  -.019  

 Merchant 30 -.182  -.150  

 Farmer 111 .07  .005  

 Employee 19 -.021  .192  

    .237  .165 

- Education  

 Primary school 144 .007  -.025

 Junior high school 9 -.138  .028

 Senior high school 8 -.041  .115

 Vocational education 2 -.416  .431

 Diploma 1 -.916  -1.094

 Bachelor’ degree of higher 3 .750  .925

  .241 .287

- Timing of Residence      

 Less than 30 years 17 -.151  -.169

 30-39 years 39 .058  .268

 40-49 years 61 -.014  -.026

 50-59 years 48 .042  -.099

 More than 60 years 2 -.416  -.588

  .135 .292
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Table 4-10 Multiple Classification Analysis for willingness for public participation 

(Continued) 

Variable + Category N Unadjus

ted 

Dev’n 

Eta Adjusted for  

Factors and 

Covariates 

Beta 

- Income      

 Less than or equal 6,000 baht 60 -.049  .008

 6,001-8,000 baht 70 -.016  -.028

 8,001-10,000 baht 27 .083  .032

 More than 10,000 baht 10 .183  .057

  .115 .048

- Impact of The Chai Nart Power Plant  

 Low level of participation 10 -.716  -.842

 Moderate level of participation 117 -.027  -.023

 High level of participation 40 .258  .280

  .387 .442

Multiple R Squared  .269

Multiple R  .519

 

 4.3.6 Descriptive interview 

  The Chai Nart Power Plant was operated in year 2002; over four years 

until now. Its impact is air pollution, dust from fuel combustion, so it is affected to the 

environment and health of people. People had demand on the headman of a village 

and local authority for problem solution. Then the plant had held meeting to solve this 

problem and committed to improve dust collector. 

  The study focused on role, opinion, participation, and approach for 

improve the plant of people, headman, authority, and plant staff. It is found that. 

Local people organization: its position is to demand on local authority 

such as the headman of a village and Tambon Administrative Organization (TAO) to 

solve the problem. To participate, the people said this plant is encouraged before the 

new constitution thus there is no public hearing. In addition, People used to demand 
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on the plant to solve the problem and attended the meeting to know the details such as 

health impact, effect to rice field, and the solution. But, it was always talked about the 

technique. 

People had fixed timing of solution and if the plant cannot correct the 

problem it must be close. In addition, the plant had accepted to install air bag filter but 

until now the plant just install a sprinkles around landfill and repair machine to 

mitigate the problem. So, there is dust impact in every year. Fore long term planning, 

people think that the local authority such as TAO should take in charge to mitigate and 

force the plant for problem solution. Moreover, it should have a committee to audit the 

operation of this plant continually.    

The obstruction and limitation, people think that they lack of 

information and mechanical to deal with local authority. Fore example, people 

demanded on governor of province to close the plant but the answer is the governor 

has no power for this duty then people go to TAO. The progress is TAO just sent a 

notice to the plant. 

In term of environment, economics, and technology people think the 

plant used low technology; it was import from China and cause of environmental 

impact as dust, noise, and water. Particularly dust impact; it is a main effect of this 

area. Also, site of the plant it is too close to community.  

The approach to develop The Chai Nary Power Plant, people agrees 

that the first priority is change dust collector. They need the study about health and 

environmental impact and effected people as farmers who live in 1-5 kilometers from 

the plant should earn compensation. As well there should be a meeting to explain for 

people regularly. 

  The headman of a village: its position is a representative of people to 

compromise conflict between people and the plant. The header thinks that it should 

have a meeting every month or at least one time a month to let people know about the 

plan, also share opinion. In the past, people had to demand on local authority for the 

solution and contacted media to propagate their problem. The obstruction of public 

participation is lack of information and representative. 

  The opinion about environment, economics, and technology of The 

Chai Nart Power Plant, the header agrees that the plant is a cause of dust impact and 
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effected to agricultural product. Thus the plant should improve technology effectively, 

also pay compensation to effected people. 

  The authority and educational institute: its position is to educated 

people about waste and the fuel of electricity generation. TAO had negotiated and 

pushed the plant to solve the problem. As well its authority could order the plant to 

shut down the operation. 

  The opinion on public participation, the authority and educational 

institute think the meeting will be useful to make understanding about the plant for 

people. However, there should be a working group to monitor and solve the problem. 

In addition, the trilateral commission that consists of authority, representative of the 

plant and people, and academic will be helpful for this case.   

  The obstruction and limitation of public participation is the proper 

method for participation, also there is on representative to negotiate for people. The 

opinion about environment, economics, and technology of The Chai Nart Power Plant, 

the problem in this area has never been solved because the plant did not invest for a 

new dust collector according to the commitment. So the plant should improve the dust 

collector system to reduce the impact. 

  Representative of the plant: its position is to receive complaint of 

people and solve the problem. Their opinion about public participation is in the past 

the plant had talked to people and they did not oppose. Therefore, the plant organized 

the public relation office to monitor and solve problem for people. 

  The obstruction and limitation of public participation is people do not 

understanding the different of rice husk power plant and the fossil fuel power plant, 

and do not know about the gain of community. 

  The opinion about environment, economics, and technology of The 

Chai Nart Power Plant, the representative accepted that there is dust impact and if it 

has been solved there will not has any problem. However, rice husk power plant is still 

better than the plants which use fossil fuel. The plant plans to improve dust collector 

but its lack of capital because finance company does not trust this kind of investment. 

Another, fuel cost of the plant is increasing it mean the plant probably will get loss. In 

term of technology, representative thinks it is possible to decrease the impact by air 

bag filter. 
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  The approach to develop The Chai Nary Power Plant, it is not only 

improve the technology, but the plant has to concern about the source and cost of fuel 

as well.  

 According to all above, people have low level of public participation 

because the impact of rice husk power plant is not quite risk when compare with fossil 

fuel power plant.  In addition, people agree to give the chance to solve problem for the 

plant. All this the factors of public participation can be explained as the follow. 

 Sex: the study found was that sex is not related to public participation 

and willingness for public participation significantly 0.05, because everybody gets the 

same problem hence sex is not the variable of participation. 

  Age: the study found was that age is not related to public participation 

and willingness for public participation significantly 0.05, because the different age 

get the same impact. So everybody has to participate for the solution and this result is 

according to the study of Kannikar Prakopsab (1997: 109) and Penrapee Phungklin 

(2003, 110) that the different age is not related to participation. 

Occupation: the study was found that occupation is not related to public 

participation and willingness for public participation significantly 0.05, because 

people stay in their own home and encounter with the problem such as annoyance and 

dirt at their house. This result is according to the study of Vilaiporn Somboonchai 

(1996: 114) it is found that occupation is not related to the participation of natural 

resources conservation. 

Education: the study was found that education is not related to public 

participation and willingness for public participation significantly 0.05, because all of 

people was affected by the impact of the plant and even there are less education but it 

is not a limitation of participation on problem solution. This result is according to the 

study of Sanchai Sutiphanviharn (1996: 142) it is found that education is not related to 

public participation and willingness for public participation in all level. 

Timing of residence: the study was found that timing of residence is 

not related to public participation and willingness for public participation significantly 

0.05, because the plant was operated in short time then people who live in this area 

ether long time or short time are encountered with the same problem. This result is 
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according to the study of Nongyao Leephan (1994: 119) it is found that timing of 

residence is not related to public participation. 

Income: the study was found that income is not related to public 

participation and willingness for public participation significantly 0.05, because in 

their participation people have to pay for traveling cost that everybody is able to pay. 

This result is according to the study of Sanchai Sutiphanviharn (1996: 142) it is found 

that different income is not related to public participation in all level and the study of 

Nongyao Leephan (1994: 200) it is found that different income is not related to 

willingness for public participation in small water resource management. 

Impact: the study was found that impact is related to public 

participation and willingness for public participation in all level significantly 0.01. 

People who have high effect will participated more than people who has low effect. 

This result is according to the study of Penrapee Phungklin (2003, 114) it is found that 

the impact of air pollution is related to public participation and willingness for public 

participation in all level. 

 

4.4 Appropriateness Assessment of Technology Results 
 

Technology assessment use Delphi Technique by enquiry the opinions of 12 

experts on the factor are environment, commercial viability and public participation, it 

is found that environmental impact is the most important factor, the next important 

factor is public participation and commercial viability by order, the details as follow;  

 

Table 4-11 The score of main factors 

Factors Mean Total score 

1. Environmental impact  4.75 57 

2. Commercial viability 3.75 45 

3. Public participation of problem solution 4.5 54 
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 The study found; the appropriateness of environmental management is 

at moderated level; but for noise level in community is more appropriate. 

 The appropriateness of commercial viability of the plant, the experts 

agree that it is at moderated level. 

  The appropriateness of public participation, the experts agree that it is 

at low level but for the participation in making decision the experts agree that it is at 

moderated level. 

 

Table 4-12 The score of appropriate technology 

 
Factors 

 
Mean 

 
Total score 

1. Environmental impact of The Chai Nart Power Plant 
  

Dust pollution 3.33 15.81 

Noise pollution  in the plant 3.33 15.81 

Noise pollution in community 3.75 17.81 

pH 3.33 15.81 

2. Commercial viability 
  

Net Present Value (NPV) 
3.66 13.72 

Internal Rate of Return (IRR) 
3.83 14.36 

Benefit cost Ratio (B/C Ratio) 
3.33 12.48 

Pay Back Period (Pay Back Period) 
3.58 13.42 

3. Public participation on problem solution 
  

Participation on acknowledge 
2.66 11.97 

Participation on decision 
2.58 11.61 

Participation on planning 
2.41 10.84 

Participation on mitigation and evaluation 
2.41 10.84 

Participation on erection the trilateral commission 
2.0 9.0 
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  Appropriate technology study, analyst the answers of the experts and it 

was clarified as the follow, 

- The difference of Mode and Mean is less than 1 means the 

opinion of experts is relevant. 

- The range of quartile three and one is less than 1.5  means 

the opinion of experts is very relevant 

  According to the result, it is presented that the opinions of experts are 

relevant.  

Table 4-13 Analysis factors of technology assessment 

Factors of technology assessment Median Mode 

Range of 

Median and 

Mode 

Range of 

Quartile  

3-1  

Environmental impact 

 
5 5 0 0.75 

Commercial viability 

 
4 3 1 1 

Public participation of problem 

solution 
5 5 0 1 

  

  The result of this study was found that, the expert concern on 

environmental impact because it is the main problem of biomass power plant. 

Therefore, the environmental management and its impact are related to the efficiency 

of technology. For the plant, the experts agree that environmental management and 

commercial viability of The Chai Nart Power Plant is appropriate, but the plant is lack 

of public participation.  
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CHAPTER 5 

CONCLUSION AND RECOMMENDATION 
 

 

 The studying on Appropriateness Assessment of Rice Husk Power Generation 

Technology:  Case Study the Chai Nart Power Plant, its objective is to evaluate 

environmental impact by studying on dust quantity, noise level, and pH. To evaluate 

commercial viability by enquiry about research and development cost, investment 

cost, operating cost, maintenance cost, environmental cost, and income. To study on 

the participation by questionnaire that consist general data, the impact, public 

participation and willingness for public participation. Survey the data of 167 people in 

Moo 4 and Moo 10, Makhamthao Sub-district, Watsingha District, Chai Nart Province 

and in-dept interviews the representative of people, a headman of village, authority, 

education institute, and Chai Nart Power Plant. Then make a questionnaire for 

appropriateness assessment of technology to enquiry the opinion of twelve experts. 

 The results of environmental study are compared with environmental standard. 

Commercial viability was analyzed and compared by the criterion are NPV, IRR, B/C 

Ratio and Pay Back Period. The result of public participation was analyed by the 

statistic are percentage, Mean, Standard division, Analysis of Covariance; ANCOVA, 

and Multiple Classification Analysis; MCA. Technology assessment analysts by the 

statistic are percentage, Median, Mode, and quartile. Therefore, this study was focused 

on relations of environmental impact, commercial viability, and public participation. 

 It is found that the environmental management of the plant is in the standard 

but it is make an annoyance to the people and the impact was affected to income of 

people. The plant had planed to install air bag filter but there is a problem that it has 

not enough money. Presently, the plant will break even; even the plant has to pay 

more for environmental cost and high cost of fuel. For public participation, previously 

people have low level of participation but in the next future they need to get more 

participation at moderate level. Appropriate technology assessment was found that its 

technology is appropriate but it is less of public participation. 
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5.1 Conclusion  
 

 5.1.1 Environmental study 

  Testing for air, noise, and pH during January-March 2005, it is a period 

of peak demand energy consumption because of hot weather and northeast wind blow 

into village. So, this period people had effected by dust. The details of checking point 

were presented in appendix A. 

  The study was found that the result of environmental impact study meet 

the environmental standard. Testing dust quantity two times, its result in the period of 

full operation equals 0.228 mg/m3. And in the period of low operation dust quantity 

equals 0.116 mg/m3. Testing noise level two times, the results of noise level in the 

plant equal 65.8 and 67.4 dB (A); the result of noise level in community equal 48.6 

and 48.5 dB (A). Testing pH two times, the results equal 8.03 and 7.95. 

  As even the results of environmental study is accepted, but dust is a 

cause of the impact as annoyance, health impact, and effect to product and income of 

people. In addition, noise affect to sleeping time; and people cannot use rain water. 

 5.1.2 Commercial viability study 

  Studying commercial viability and analyst the result by ten percent of 

the interest which is the plant has to pay for loan. It is found that. 

  Net Present Value of the plant equals 269,709,698.64 baht; it is more 

than zero by the criterion. Internal Rate of Return equals 12 percent; it is more than 

interest by the criterion. Benefit cost Ratio equals 1.50; it is more than one by the 

criterion. Pay Back Period equals 7.58 years. So, it is possibility of commercial 

viability. 

  Analysis for the capitol cost, it is found that most of capital is fuel and 

its cost is increasing. Sensitivity analysis was found that if fuel cost is up to 700 

baht/ton the plant will not break even.   

    

5.1.3 Public participation and willingness for public participation  

1) General data of population  
 Most people are male; the range of age is 40-49 years and 

means equals 45.89 years; occupation is farmer and graduated in primary school; 
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average of salary equals 6,001-8,000 baht per month; effected people equals 94 

percent and effected at low level equal 37.1 percent. 

2) Public participation conclusion 

   It is found that most people have low level of participation 

equals 39.5 percent. Previously, people had participated on acknowledgement equals 

43.1 percent. The important factor of public participation is the impact.  

3) The opinion of people  

   Environmental study, most people think the plant is the cause of 

impact more than four years, there is impact of dust and effect to health, agricultural 

product, and rain water. These problems were occurred in February-April. 

  Commercial viability, most people think that the plant has 

viability, but it does not spend money to improve dust collector.  

  Appropriateness technology assessment, most people think that 

the technology which is used in the plant is low technology thus it is cause of dust 

impact. Thus 51.5 percent of people think that The Chai Nart Power Plant technology 

is not appropriate.  

4) Willingness for public participation 

   Studying willingness for public participation in five levels it is 

found that people will participate in all level equals 67.6 percent. Most people will 

participate on acknowledgement equals 94.6 percent, and on the trilateral commission 

erection equals 94 percent. Because of the previous impact thus people would like to 

know and they think the representative can solve the problem. 

5) The factors of public participation and willingness for public 

participation conclusion 

   The important factor of public participation in all level is the 

impact, significant 0.01. The other as sex, occupation, education, income, age, and 

timing of residence are not related to the participation, significant 0.05. 

   The important factor of willingness for public participation in 

all level is the education and impact, significant 0.05 and 0.01 by order. The other as 

sex, occupation, income, age, and timing of residence are not related to willingness for 

public participation, significant 0.05. 
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6) In-dept interview 

   People organization, header of a village, authority, education 

institute, and staff of the plant, these agree that the plant is the cause of environmental 

problem such as an annoyance by dust and it affected to agricultural product. In 

addition, people also lack participation particular the procession that people can be 

participated. Thus, the plant had a plan to improve dust collector but it doesn’t finish 

yet because it cannot gain enough money to install air bag filter. Another problem is 

fuel cost is up perhaps the plant will not break even. 

  5.1.4 Appropriateness assessment of technology 

   Studying the appropriateness of The Chai Nart Power Plant in 

three factors are environment, commercial viability, and public participation. Twelve 

experts have the agreement that environmental management of the plan is appropriate 

at moderate level; and noise in community is appropriate at high level. Commercial 

viability of the plant is very appropriate and B/C Ratio is appropriate at moderate 

level. Public participation of the plant is appropriate at low level, and the participation 

on acknowledgement and making decision is appropriate at moderate level. 

 

5.2 Hypothesis Testing 
 

 Hypothesis one: the level of air pollution, noise pollution, and water 

pollution are lower than the environmental standard of Thailand. This study accepts 

the hypothesis. 

  Hypothesis two: The Chai Nart Power Plant broke-even base on NPV, 

IRR, B/C ratio, and Pay back Period. This study accepts the hypothesis. 

 Hypothesis three: male population will participate in all level more than 

female population. This study rejects the hypothesis. 

 Hypothesis four: older population will participate in all level more than 

younger population. This study rejects the hypothesis. 

 Hypothesis five: the bureaucracy will participate in all level more than 

other occupation. This study rejects the hypothesis. 
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 Hypothesis six: high income population will participate in all level more 

than low income population. This study rejects the hypothesis. 

 Hypothesis seven: high educated population will participate in all level 

more than low educated population. This study accepts the hypothesis. 

 Hypothesis eight: long resident population will participate in all level 

more than short resident population. This study rejects the hypothesis. 

 Hypothesis nine: high effected populations participate in all level more 

than low effected population. This study accepts the hypothesis. 

 Hypothesis ten: The Chai Nart Power Plant is appropriate in term of 

environment, commercial viability and public participation. This study accepts the 

hypothesis. 

 This study was found that in term of environment; the results of testing 

dust, noise level, and pH meets the standard but that effect to people such as 

annoyance by dust, dirt of rain water, effect to agricultural product, and noise impact 

in one kilometer.  

 Commercial viability, the plant will break even. Although, the cost of fuel 

is up from 300 baht/ton to 600 baht/ton but there is a possibility spending ten million 

baht to install air bag filter. 

 Public participation, people had participated at low level because the 

problem is not high effect. For willingness for participation people will participate at 

moderate level. The important factor of participation is the impact; the factors of 

willingness for participation are education and impact. Particularly, people would like 

to participate on acknowledgement and the trilateral commission erection. 

 The appropriateness of The Chai Nart Power Plant technology, in term of 

environment and commercial viability it is appropriate but appropriateness of public 

participation is less. Because of, there is no process for participation. 

 

5.3 Recommendation 
 

 5.3.1 Recommendation for The Chai Nart Power Plant development 

  To develop The Chai Nart Power Plant technology for environment, 

commercial viability, and public participation, there are recommendations as 
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  1) Improve dust collector by installation air bag filter according to the 

plan to reduce the impact. 

  2) Organize the meeting to build more reliability for the people, as well 

to disseminate on information and solution planning of the plant. Furthermore, the 

meeting should be concern about understanding of people more than the technique or 

technology of the plant. 

  3) Establish the third part which is clear obligation to follow and solve 

the problem. 

  All above, improving technology is possibility and it useful to reduce 

the environmental impact; also to gain more reliability and public participation.  

  In addition, local people organization, header of a village had 

recommended that the plant should pay compensation for effected people such as 

farmer who live in 1-5 kilometer from the plant. 

  To develop biomass power plant, air pollution standard should be 

improved. The authority should survey and enforce a new standard that relevant to 

reality. 

5.3.2 Recommendation for further research 

 1) Environmental study was found that dust of the plant is very small 

particle. This study test for dust size 10-100 micron only, so for further research 

should study on particle which is smaller than 10 micron. As well, particle which is 

smaller than 10 micron it is much more harmful for health. 

 2) Commercial viability study, studying on NPV, IRR, B/C Ratio, and 

Pay back Period. This study was found that operation of the plant was affect to people, 

so for further research should study on the loss as income, agricultural product, 

expense for treatment and drinking water, etc. To study on environmental cost or 

external cost. 

 3) Public participation study, studying on the level and factors of public 

participation and willingness for public participation. This study was found that 

people had low level of participation and will participate at moderate level, thus for 

further research should study on the process of participation and the activity that 

people can be participated. 
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APPENDIX A 
Map of Moo 4 and Moo 10 Makhamthao Sub District  

Watsingha District, Chai Nart Province 
       

 
 
 
 
 
 

 

     โรงไฟฟาชัยนาท 
 
      จุดตรวจวดัเสียง 
 

      จุดตรวจวดัน้ํา 
 

      จุดตรวจวดัฝุน 

N 
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APPENDIX B 
Environmental Standard of Thailand 

 
มาตรฐานคุณภาพอากาศในบรรยากาศโดยทั่วไป                                       

สารมลพิษ 
คาเฉลี่ยความเขมขนใน

เวลา คามาตรฐาน 

24 ช่ัวโมง ไมเกิน 0.12 มิลลิกรัมตอลูกบาศกเมตร 
ฝุนละอองขนาดไมเกิน 10 ไมครอน 

1 ป ไมเกิน 0.05 มิลลิกรัมตอลูกบาศกเมตร 
24 ช่ัวโมง ไมเกิน 0.33 มิลลิกรัมตอลูกบาศกเมตร 

ฝุนละอองขนาดไมเกิน 100 ไมครอน 
1 ป ไมเกิน 0.10 มิลลิกรัมตอลูกบาศกเมตร 

ที่มา: ประกาศคณะกรรมการสิ่งแวดลอมแหงชาติ ฉบับที่ 10 (พ.ศ. 2538) เรื่อง กําหนดมาตรฐานคุณภาพอากาศใน
บรรยากาศโดยทั่วไป 
 

มาตรฐานเสียง 
มาตรฐานระดับเสียง ระดับความดังของเสียง 

คาระดับเสียงสูงสุด ไมเกิน 115 เดซิเบล เอ 
คาระดับเสียงเฉลี่ย 24 ช่ัวโมง ไมเกิน 70 เดซิเบล เอ 

ที่มา: ประกาศคณะกรรมการสิ่งแวดลอมแหงชาติ ฉบับที่ 15 (พ.ศ.2540) 
 

มาตรฐานเสียงของสถานประกอบการและบรรยากาศโดยทั่วไปของชมุชน 
ระดับความดังของเสียง สถานที่ 

ระยะเวลาเฉลี่ย คามาตรฐาน 
สถานประกอบการ 8 ช่ัวโมง ไมเกิน 90 เดซิเบล เอ 

24 ช่ัวโมง ไมเกิน 70 เดซิเบล เอ 
กลางวัน ไมเกิน 55 เดซิเบล เอ 
กลางคืน ไมเกิน 45 เดซิเบล เอ 

บรรยากาศโดยทั่วไปของชุมชน 

ระดับเสียงสูงสุด ไมเกิน 115 เดซิเบล เอ 
ที่มา: ประกาศกระทรวงมหาดไทย 
 

มาตรฐานความเปนกรดและดางของน้าํท้ิง 
ดัชนีคุณภาพน้ํา คามาตรฐาน 

คาความเปนกรดและดาง 5.5 - 9.0 
ที่มา: ประกาศกระทรวงวิทยาศาสตร เทคโนโลยีและสิ่งแวดลอม ฉบับที่ 3 (พ.ศ. 2539) เรื่องกําหนดมาตรฐาน
ควบคุมการระบายน้ําทิ้งจากแหลงกําเนิดประเภทโรงงานอุตสาหกรรมและนิคมอุตสาหกรรม 



Fac. of Grad. Studies, Mahidol Univ.                      M.Sc. (Appro. Tech. For Resou. & Env. Dev.) / 87 

APPENDIX C 
 

แบบสอบถาม 
เร่ือง  

การประเมินความคุมคาการลงทุน 
เพื่อการประเมินความเหมาะสมของเทคโนโลยีการผลิตไฟฟาจากแกลบ กรณีศึกษา: โรงไฟฟาชัยนาท 

 
แบบสอบถามฉบับนี้เปนสวนหนึ่งของการทําวิทยานิพนธเรื่อง “การประเมินความเหมาะสมของ

เทคโนโลยีการผลิตไฟฟาจากแกลบ กรณีศึกษา: โรงไฟฟาชัยนาท” โดย นางสาวนฤมล ไพบูลยสิทธิคุณ นักศึกษา
ระดับปริญญาโท หลักสูตรวิทยาศาสตรมหาบัณฑิต สาขาเทคโนโลยีที่เหมาะสมเพื่อการพัฒนาทรัพยากร คณะ
สิ่งแวดลอมและทรัพยากรศาสตร มหาวิทยาลัยมหิดล โดยมีวัตถุประสงคเพื่อประเมินความคุมคาการลงทุนของ
โรงไฟฟาชัยนาท 

ขอความรวมมือจากผูตอบแบบสอบถาม กรุณาตอบคําถามตามความคิดเห็นของทานโดยตรงตามความ
เปนจริงมากที่สุด ซึ่งคําตอบของทานจะเปนประโยชนอยางยิ่งตอการวิจัยนี้ ทั้งนี้คําตอบที่ไดรับจะถือเปนความลับ
และนํามาใชเพื่องานวิจัยนี้เทานั้น 

 
ท่ี รายละเอียด จํานวน (บาท) 

1. คาใชจายในการวิจัยและพัฒนาโครงการ  
2. คาลงทุน   

2.1 คาที่ดิน  
2.2 คากอสรางอาคารสถานที่และสิ่งกอสรางอื่นๆ  
2.3 คาเครื่องจักร  
2.4 คาเครื่องใชสํานักงาน  
2.5 คาติดตั้งวัสดุ อุปกรณ  
2.6 คายานพาหนะ  
2.7 คาติดตั้งประปา  
2.8 คาติดตั้งโทรศัพท  
2.9 คาติดตั้งระบบความปลอดภัย  

2.10 คาทดสอบเครื่องจักร  
2.11 คาจางผูเช่ียวชาญในการติดตั้งเครื่องจักร  
2.12 อื่นๆ  
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ท่ี รายละเอียด จํานวน (บาท) 

3. คาดําเนินการ  
3.1 คาวัตถุดิบ  
3.2 คาตอบแทน  
3.3 คาเบี้ยเลี้ยง  
3.4 คาลวงเวลา  
3.5 คาที่พัก  
3.6 คาน้ํา  
3.7 คาโทรศัพท  
3.8 คาน้ํามัน  
3.9 คาขนสง  

3.10 คาเชา  
3.11 คาประกันอุบัติเหตุ  

4. คาบํารุงรักษา  
5. คาภาษี  
6. คาใชจายในการจัดการดานสิ่งแวดลอม  

6.1 คาใชจายในการจัดการผลกระทบที่เกิดขึ้น  
6.2 คาติดตามตรวจวัดคุณภาพสิ่งแวดลอม  
6.3 คาชดเชยความเสียหาย  
6.4 งบประชาสัมพันธ  
6.5 อื่นๆ   

7. ผลตอบแทน  
7.1 พลังงานไฟฟาที่ผลิต  
7.2 ราคาไฟฟาตอหนวย  
7.3 เงินอุดหนุน  
7.4 อื่นๆ  
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ที่  
แบบสอบถาม 

เร่ือง  
แนวทางการมีสวนรวมของประชาชน 

เพื่อการประเมินความเหมาะสมของเทคโนโลยีการผลิตไฟฟาจากแกลบ กรณีศึกษา: โรงไฟฟาชัยนาท 
 

แบบสอบถามฉบับนี้เปนสวนหนึ่งของการทําวิทยานิพนธเรื่อง “การประเมินความเหมาะสมของ
เทคโนโลยีการผลิตไฟฟาจากแกลบ กรณีศึกษา: โรงไฟฟาชัยนาท” โดย นางสาวนฤมล ไพบูลยสิทธิคุณ นักศึกษา
ระดับปริญญาโท หลักสูตรวิทยาศาสตรมหาบัณฑิต สาขาเทคโนโลยีที่เหมาะสมเพื่อการพัฒนาทรัพยากร คณะ
สิ่งแวดลอมและทรัพยากรศาสตร มหาวิทยาลัยมหิดล โดยมีวัตถุประสงคเพื่อศึกษาการมีสวนรวมและความ
ตองการมีสวนรวมในการแกไขผลกระทบจากโรงไฟฟาชัยนาท 

 
ขอความรวมมือจากผูตอบแบบสอบถาม กรุณาตอบคําถามตามความคิดเห็นของทานโดยตรงตามความ

เปนจริงมากที่สุด ซึ่งคําตอบของทานจะเปนประโยชนอยางยิ่งตอการวิจัยนี้ ทั้งนี้คําตอบที่ไดรับจะถือเปนความลับ
และนํามาใชเพื่องานวิจัยนี้เทานั้น 
 
สวนที่ 1) ขอมูลท่ัวไป 
 

1. ช่ือผูใหสัมภาษณ      เพศ  ชาย  หญิง         
 
 

ที่อยู           
 
2. อายุ          ป             
 
3. อาชีพหลัก  ขาราชการ  พนักงานบริษัทเอกชน  คาขาย        

     เกษตรกร   รับจางทั่วไป   อื่นๆ     
 
4. ระดับการศึกษา              

 ไมไดรับการศึกษา   ประถมศึกษาตอนตน 
 ประถมศึกษาตอนปลาย   มัธยมศึกษาตอนตน 
 มัธยมศึกษาตอนปลาย   อาชีวศึกษา 
 อนุปริญญา    ปริญญาตรี 
 ปริญญาโท / เอก   กําลังศึกษาอยูระดับ    
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5. ทานอาศัยอยูในหมูที่ 4 หรือ 10 ตําบลมะขามเฒาเปนเวลา             ป            
 
6. รายไดเฉลี่ยตอเดือนของทาน       บาท      

  
7. ทานไดรับผลกระทบจากโรงไฟฟาชัยนาท               

 

   ไมไดรับผลกระทบ                            
 

 ไดรับผลกระทบดานฝุน             
 

     อธิบาย          
 

 ไดรับผลกระทบดานเสียง            
 

      อธิบาย          
 

 ไดรับผลกระทบดานน้ํา            
 

      อธิบาย          
 

 ไดรับผลกระทบดานอื่น ๆ (ระบุ)           
 

      อธิบาย           
 
สวนที่2) การมีสวนรวมของประชาชนในการแกไขผลกระทบจากโรงไฟฟาชัยนาท 
 
1.  ทานเคยมีสวนรวมในการรับฟงการชี้แจงขอมูลของโรงไฟฟาชัยนาทหรือไม          
   เคย   ไมเคย  
2. ทานเคยรวมในศึกษาปญหามลพิษของโรงไฟฟาชัยนาทหรือไม        
   เคย   ไมเคย  
3. ทานเคยรวมเสนอความคิดเห็นตอการแกไขปญหามลพิษของโรงไฟฟาชัยนาท หรือไม                
   เคย   ไมเคย  
4. ทานเคยมีสวนรวมในการวางแผนแกไขปญหามลพิษของโรงไฟฟาชัยนาท หรือไม     
   เคย   ไมเคย  
5. ทานเคยมีสวนรวมเสนอใหหนวยงานที่เกี่ยวของมาดูแลและแกไขปญหามลพิษของโรงไฟฟา     
    ชัยนาทหรือไม 
   เคย   ไมเคย  
6. ทานเคยมีสวนรวมในการเรียกรองใหเปดเผยขอมูลมลพิษของโรงไฟฟาชัยนาทหรือไม        
   เคย   ไมเคย  
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7. ทานเคยมีสวนรวมเรียกรองใหมีการตรวจวัดปริมาณฝุนในพื้นที่ที่ไดรับผลกระทบจากโรงไฟฟา   
     ชัยนาทหรือไม 
   เคย   ไมเคย  
8. ทานเคยมีสวนรวมเรียกรองใหเกิดการแกไขปญหามลพิษจากโรงไฟฟาชัยนาท  หรือไม              
   เคย   ไมเคย  
9. ทานเคยมีสวนรวมในการเรียกรองใหมีการตั้งคณะกรรมการไตรภาคีโรงไฟฟาชัยนาท หรือไม          
   เคย   ไมเคย  
10. ทานเคยมีสวนรวมในการคัดสรรคคณะกรรมการไตรภาคีโรงไฟฟาชัยนาท  หรือไม               
   เคย   ไมเคย  
11. ทานเคยเปนคณะกรรมการไตรภาคีโรงไฟฟาชัยนาท หรือไม                          
   เคย   ไมเคย  
 
ความคิดเห็นตอโรงไฟฟาชัยนาท 
 
ทานมีความคิดเห็นของทานเกี่ยวกับความเหมาะสมของโรงไฟฟาชัยนาทในดานตางๆ เหลานี้ อยางไร 
 

• ดานสิ่งแวดลอม (มีผลกระทบตอสิ่งแวดลอมและชุมชนหรือไม อยางไร) 
 
            

• ดานความคุมคาการลงทุน (การลงทุนมีผลตอบแทนดีหรือไม อยางไร) 
 
            

• ดานเทคโนโลยี (ใชเทคโนโลยีที่ดี เพื่อลดผลกระทบดานสิ่งแวดลอมหรือไม อยางไร) 
 
            

• แนวทางในการพัฒนาโรงไฟฟาจากแกลบ คือ 
 
            

 
โดยสรุปแลว ทานคิดวา โรงไฟฟาจากแกลบ มีความเหมาะสมหรือไม อยางไร 

 เหมาะสม 
       เพราะ           
 

 ไมเหมาะสม 
เพราะ           
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สวนที่ 4) ความตองการมีสวนรวมของประชาชนตอโรงไฟฟาชัยนาท 
 

ขั้นตอนการมีสวนรวมในการแกไขปญหามลพิษ 
ของโรงไฟฟาชัยนาท 

ตองการ 
มีสวนรวม 

ไมตองการ 
มีสวนรวม 

1) การมีสวนรวมในการรับรูโดยรวมรับฟงขอมูล 
 

  

2) การมีสวนรวมในการรับรูโดยรวมศึกษาปญหา 
 

  

3) การมีสวนรวมในการตัดสินใจโดยรวมเสนอความคิดเห็นตอการ
แกไขปญหา 

  

4) การมีสวนรวมในการวางแผน โดยรวมวางแผนแกไขปญหามลพิษ 
 

  

5) การมีสวนรวมในการวางแผนโดยรวมเสนอใหหนวยงานที่เกี่ยวของ
มาดูแลและแกไขปญหา 

  

6) การมีสวนรวมในการติดตามประเมินผลโดยเรียกรองใหมีการเปดเผย
ขอมูล 

  

7) การมีสวนรวมในการติดตามประเมินผลโดยเรียกรองใหมีการ
ตรวจวัดปริมาณฝุนในพื้นที่ที่ไดรับผลกระทบ 

  

8) การมีสวนรวมในการติดตามประเมินผลโดยรวมเรียกรองใหเกิดการ
แกไขปญหามลพิษ 

  

9) การมีสวนรวมโดยรวมในการเรียกรองใหมีการต้ังคณะกรรมการ
ไตรภาคี   

10)  การมีสวนรวมโดยรวมในการคัดสรรคคณะกรรมการไตรภาคี 
 

  

11)  การมีสวนรวมโดยรวมเปนคณะกรรมการไตรภาคี 
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แบบสัมภาษณเชิงลึก 
เร่ือง  

แนวทางการมีสวนรวมของประชาชน 
เพื่อการประเมินความเหมาะสมของเทคโนโลยีการผลิตไฟฟาจากแกลบ กรณีศึกษา: โรงไฟฟาชัยนาท 

 
แบบสอบถามฉบับนี้เปนสวนหนึ่งของการทําวิทยานิพนธเรื่อง “การประเมินความเหมาะสมของ

เทคโนโลยีการผลิตไฟฟาจากแกลบ กรณีศึกษา: โรงไฟฟาชัยนาท” โดย นางสาวนฤมล ไพบูลยสิทธิคุณ นักศึกษา
ระดับปริญญาโท หลักสูตรวิทยาศาสตรมหาบัณฑิต สาขาเทคโนโลยีที่เหมาะสมเพื่อการพัฒนาทรัพยากร คณะ
สิ่งแวดลอมและทรัพยากรศาสตร มหาวิทยาลัยมหิดล โดยมีวัตถุประสงคเพื่อศึกษาแนวทางการมีสวนรวมของ
ประชาชนตอโรงไฟฟาชัยนาท 

ขอความรวมมือจากผูตอบแบบสอบถาม กรุณาตอบคําถามตามความคิดเห็นของทานโดยตรงตามความ
เปนจริงมากที่สุด ซึ่งคําตอบของทานจะเปนประโยชนอยางยิ่งตอการวิจัยนี้ ทั้งนี้คําตอบที่ไดรับจะถือเปนความลับ
และนํามาใชเพื่องานวิจัยนี้เทานั้น 
 
ช่ือผูใหสัมภาษณ        อายุ                         ป 

 

ที่อยู       สถานภาพ/ตําแหนง   
 

1. บทบาทของทานในการแกไขปญหาผลกระทบจากโรงไฟฟาชัยนาท 
 

            
 

2. ทานมีความเห็นอยางไรตอการมีสวนรวมของประชาชนของโรงไฟฟาชัยนาท 
 

            
 

3. ทานเห็นวาแนวทางการมีสวนรวมของประชาชนตอการรับรูขอมูลของโรงไฟฟาชัยนาท คือ 
 

            
 

4. ทานเห็นวาแนวทางการมีสวนรวมของประชาชนตอการตัดสินใจเกี่ยวกับโรงไฟฟาชัยนาท คือ 
 

            
 

5. ทานเห็นวาแนวทางการมีสวนรวมของประชาชนตอการวางแผนโรงไฟฟาชัยนาท คือ 
 

            
6. ทานเห็นวาแนวทางการมีสวนรวมของประชาชนตอการติดตามและประเมินผล โรงไฟฟาชัยนาท คือ 
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7. ทานเห็นวาแนวทางการมีสวนรวมของประชาชนตอการจัดต้ังคณะกรรมการไตรภาคีโรงไฟฟาชัยนาท คือ 
 

            
 

8. ทานเห็นวาอุปสรรคและขอจํากัดในการมีสวนรวมของประชาชนตอโรงไฟฟาชัยนาท คือ 
 

            
9. ทานมีความคิดเห็นของทานเกี่ยวกับความเหมาะสมของโรงไฟฟาชัยนาทในดานตางๆ เหลานี้ อยางไรบาง 
 

• ดานสิ่งแวดลอม (มีผลกระทบตอสิ่งแวดลอมและชุมชนหรือไม อยางไร) 
 

            
 

            
 

• ดานความคุมคาการลงทุน (การลงทุนมีผลตอบแทนดีหรือไม อยางไร) 
 

            
 

            
• ดานเทคโนโลยี (ใชเทคโนโลยีที่ดีเพื่อลดผลกระทบดานสิ่งแวดลอมหรือไม อยางไร ระบบหรือ

วิธีการจัดการมลพิษเหมาะสมหรือไม อยางไร) 
 

            
 

            
• แนวทางในการพัฒนาโรงไฟฟาจากแกลบ คือ 
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แบบสอบถาม 

เร่ือง  
การประเมินความเหมาะสมของเทคโนโลยี 

เพื่อการประเมินความเหมาะสมของเทคโนโลยีการผลิตไฟฟาจากแกลบ กรณีศึกษา: โรงไฟฟาชัยนาท 
 
แบบสอบถามฉบับนี้เปนสวนหนึ่งของการทําวิทยานิพนธเรื่อง “การประเมินความเหมาะสมของ

เทคโนโลยีการผลิตไฟฟาจากแกลบ กรณีศึกษา: โรงไฟฟาชัยนาท” โดย นางสาวนฤมล ไพบูลยสิทธิคุณ นักศึกษา
ระดับปริญญาโท หลักสูตรวิทยาศาสตรมหาบัณฑิต สาขาเทคโนโลยีที่เหมาะสมเพื่อการพัฒนาทรัพยากร คณะ
สิ่งแวดลอมและทรัพยากรศาสตร มหาวิทยาลัยมหิดล  

ขอความกรุณาผูเช่ียวชาญแตละทานใหคะแนนในแตละปจจัย เพื่อประเมินเทคโนโลยีการผลิตไฟฟาจาก
แกลบ โดยเรียงตามลําดับความสําคัญของแตละปจจัย ดังนี้ 
  5  หมายถึง  มีความสําคัญมากที่สุด 
  4 หมายถึง  มีความสําคัญมาก 
  3  หมายถึง  มีความสําคัญปานกลาง 
  2  หมายถึง  มีความสําคัญนอย 
  1  หมายถึง  มีความสําคัญนอยที่สุด 
 

ระดับความสําคัญ ปจจัยในการประเมินเทคโนโลยี 
5 4 3 2 1 

ความเหมาะสมทางดานสิ่งแวดลอมของโรงไฟฟาชัยนาท      
ความเหมาะสมทางดานการลงทุนของโรงไฟฟาชัยนาท      
การมีสวนรวมของประชาชนในการแกไขผลกระทบจากโรงไฟฟาชัยนาท      

 
รายละเอียดของแตละปจจัย 
 ความเหมาะสมทางดานสิ่งแวดลอม พิจารณาในดาน 

- มลพิษจากฝุน  
- มลพิษทางเสียง  
- มลพิษทางน้ํา คือ ความเปนกรดเปนดางของน้ําเสีย 

 ความคุมคาการลงทุน พิจารณาในดาน 
- มูลคาปจจุบันสุทธิ (NPV)  
- ผลตอบแทนที่ได (IRR) 
- อัตราสวนผลตอบแทนที่ไดตอเงินลงทุน (B/C Ratio)  
- ระยะเวลาคืนทุนของโครงการ (Pay Back Period)  
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การมีสวนรวมของประชาชนในการแกไขปญหาของโรงไฟฟาชัยนาท พิจารณาในดาน 
1) การมีสวนรวมในการรับรู 

- รวมรับฟงขอมูลของโรงไฟฟาจากแกลบ จังหวัดชัยนาท 
- รวมศึกษาปญหามลพิษของโรงไฟฟาจากแกลบ จังหวัดชัยนาท 

2) การมีสวนรวมในการตัดสินใจ 
- รวมเสนอความคิดเห็นตอการแกไขปญหา จังหวัดชัยนาท 

3) การมีสวนรวมในการวางแผน 
- รวมวางแผนแกไขปญหามลพิษของโรงไฟฟาชัยนาท 
- รวมเสนอใหหนวยงานที่เกี่ยวของมาดูแลและแกไขปญหามลพิษของโรงไฟฟาชัยนาท 

4) การมีสวนรวมในการติดตามประเมินผล 
- รวมในการเรียกรองใหเปดเผยขอมูลมลพิษของโรงไฟฟาจากแกลบ จังหวัดชัยนาท 
- รวมเรียกรองใหมีการตรวจวัดปริมาณฝุนในพื้นที่ที่ไดรับผลกระทบ 
- รวมเรียกรองใหเกิดการแกไขปญหามลพิษจากโรงไฟฟาจากแกลบ จังหวัดชัยนาท 

5) การมีสวนรวมในการตั้งคณะกรรมการไตรภาคี 
- รวมในการเรียกรองใหมีการตั้งคณะกรรมการไตรภาคี 
- รวมในการคัดสรรคณะกรรมการไตรภาคี 
- รวมเปนคณะกรรมการไตรภาคี 

การประเมินความเหมาะสมของแตละปจจัยแบงออกเปน 5 ระดับ ดังนี้ 
 5  หมายถึง  เหมาะสมมากที่สุด 
 4 หมายถึง  เหมาะสมมาก 
 3  หมายถึง  เหมาะสมปานกลาง 
 2  หมายถึง  เหมาะสมนอย 
 1  หมายถึง  เหมาะสมนอยที่สุด 
 

ปจจัยในการประเมินความ
เหมาะสมของเทคโนโลยี รายละเอียด เกณฑมาตรฐาน คะแนน 

1. ความเหมาะสมทางดานสิ่งแวดลอมของโรงไฟฟาชัยนาท 
- มลพิษจากฝุน  
 

จากการตรวจวัดปริมาณฝุนละอองขนาดไม
เกิน 100 ไมครอน 2 ครั้ง ไดคาความเขมขน
เฉลี่ย 24 ช่ัวโมง เทากับ 0.228 และ 0.116 
มิลลิกรัมตอลูกบาศกเมตร 

ไมเกิน 0.33 
มิลลิกรัม 

ตอลูกบาศกเมตร 

 

- มลพิษทางเสียง  
 

จากการตรวจวัดระดับความดังเสียงเฉลี่ย 
24 ช่ัวโมงภายในโรงไฟฟาชัยนาท 2 ครั้ง 
ไดคาเทากับ 67.4 และ 65.8 เดซิเบล เอ 

ไมเกิน 
70 เดซิเบล เอ 

 



Fac. of Grad. Studies, Mahidol Univ.                      M.Sc. (Appro. Tech. For Resou. & Env. Dev.) / 97 

ปจจัยในการประเมินความ
เหมาะสมของเทคโนโลยี รายละเอียด เกณฑมาตรฐาน คะแนน 

- มลพิษทางเสียง  
 

จากการตรวจวัดระดับความดังเสียงเฉลี่ย 
24 ช่ัวโมงภายในชุมชน 2 ครั้ง ทําการวัด
ระดับความดังเสียงรายชั่วโมง ไดคาเทากับ 
48.6 และ 48.5 เดซิเบล เอ 

ไมเกิน 
70 เดซิเบล เอ 

 

- ความเปนกรดเปนดาง ของน้ํา
เสีย 

 

จากการตรวจวัดคาความเปนกรดเปนดาง
ของน้ําเสีย ไดเก็บตัวอยางรายชั่วโมง เปน
เวลา 8 ช่ัวโมง ไดคาเทากับ 8.13, 8.09, 
7.95, 8.13, 7.86, 8.08, 8.09 และ 7.95 

5.5 - 9.0 

 

2. ความเหมาะสมทางดานการลงทุนของโรงไฟฟาชัยนาท 
- มูลคาปจจุบันสุทธิ (NPV)  

29,709,698.64 
คามากกวา 0 
หรือเปนบวก 

 

- ผลตอบแทนที่ได (IRR) 
 12 % 

ไมควรนอยกวาอัตรา
ดอกเบี้ย 

 

- อัตราสวนผลตอบแทนที่ไดตอ
เงินลงทุน (B/C Ratio)  1.50 มีคามากกวา 1 

 

- ระยะเวลาคืนทุนของโครงการ  
   (Pay Back Period)  7.58 - 

 

ปจจัยในการประเมินความ
เหมาะสมของเทคโนโลยี รายละเอียด คะแนน 

3. การมีสวนรวมของประชาชนในการแกไขผลกระทบจากโรงไฟฟาชัยนาท 
- การมีสวนรวมในการรับรู จากการสอบการมีสวนรวมในการรับฟงขอมูลและศึกษาปญหา

มลพิษของประชาชน พบวาประชาชนมีสวนรวมมากคิดเปนรอยละ 
43.1 มีสวนรวมปานกลางและนอย คิดเปนรอยละ 41.9 และ 15.0 
ตามลําดับ โดยที่ผานมาเจาหนาที่ของโรงไฟฟามีการประชุมช้ีแจง
ตอประชาชน 

 

- การมีสวนรวมในการตัดสินใจ จากการสอบการมีสวนรวมในการตัดสินใจของประชาชน พบวา
ประชาชนเคยมีสวนรวมคิดเปนรอยละ 42.5 และไมเคยมีสวนรวม 
คิดเปนรอยละ 57.5 โดยประชาชนในพื้นที่ไดรวมกันเสนอใหหยุด
การดําเนินงานเมื่อเกิดปญหา ซึ่งโรงไฟฟาไดลดกําลังการผลิต
ในชวงที่มีปญหาฝุนละออง 
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ปจจัยในการประเมินความ
เหมาะสมของเทคโนโลยี รายละเอียด คะแนน 

3. การมีสวนรวมของประชาชนในการแกไขผลกระทบจากโรงไฟฟาชัยนาท (ตอ) 
- การมีสวนรวมในการวางแผน จากการสอบถามการมีสวนรวมในการวางแผนของประชาชน พบวา 

ประชาชนมีสวนรวมมากคิดเปนรอยละ 36.5 มีสวนรวมปานกลาง
และนอยคิดเปนรอยละ 14.4 และ 49.1 ตามลําดับ ที่ผานมาประชาชน
ไดเสนอใหมีการปรับปรุงระบบดักจับฝุน ซึ่งทางโรงไฟฟากําลัง
ดําเนินการ 

 

- การมีสวนรวมในการติดตาม
ประเมินผล 

จากการสอบถามการมีสวนรวมในการติดตามประเมินผลของ
ประชาชน พบวา ประชาชนมีสวนรวมมากคิดเปนรอยละ 31.7 มี
สวนรวมปานกลางและนอยคิดเปนรอยละ 35.9 และ 32.4 ตามลําดับ 
ที่ผานมาประชาชนไดเรียกรองใหโรงไฟฟาทําการแกไขผลกระทบ
จากฝุน และรองเรียนไปยัง อบต. และสภาอุตสาหกรรมจังหวัดให
เขามาตรวจสอบผลกระทบ ดานโรงไฟฟาไดจัดเจาหนาฝายมวลชน
สัมพันธเพื่อติดตามผลกระทบที่เกิดกับชาวบาน 

 

- การมีสวนรวมในการตั้ง
คณะกรรมการไตรภาคี 

ที่ผานมามีการตั้งกรรมการเพื่อแกไขปญหา โดยมีตัวแทนของ
ประชาชน 1 ทาน และจากการสอบถามประชาชน พบวา ประชาชน
ไมเคยมีสวนรวมในการตั้งกรรมการฯ คิดเปนรอยละ 96.4  
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RELIABILITY ANALYSIS 

 

R E L I A B I L I T Y   A N A L Y S I S   -   S C A L E   (A L P H A) 

                              Mean         Std Dev        Cases 

  1.      PP1                 .7333           .4498         30.0 

  2.      PP2                .4333           .5040         30.0 

  3.      PP3                 .4333           .5040         30.0 

  4.      PP4                 .1667           .3790         30.0 

  5.      PP5                 .3333           .4795         30.0 

  6.      PP6                 .3000           .4661         30.0 

  7.      PP7                 .3000           .4661         30.0 

  8.      PP8                 .3667           .4901         30.0 

  9.      PP9                 .3333           .4795         30.0 

 10.      PP10                .3333           .4795         30.0 

 11.      PP11                .1000           .3051         30.0 

        N of Cases =    30.0 

 

Statistics for        Mean Variance        Std Dev      N of Variables 

      Scale            3.8333       0.4885            3.2386        11 

Item Means     Mean        Minimum    Maximum     Range    Max/Min   Variance 

                         .3485        .1000           .7333             .6333     7.3333        .0263 

Item Variances    Mean       Minimum     Maximum     Range    Max/Min   Variance 

                          .2101        .0931            .2540           .1609       2.7284      .0024 

Inter-item 

Correlations         Mean       Minimum    Maximum     Range    Max/Min   Variance 

                             .3489       -.0673          1.0000          1.0673   -14.8661     .0494 

 

Reliability Coefficients    11 items 

Alpha =   .8576           Standardized item alpha =   .8550 
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APPENDIX D 
 

Name List of Expert 
 

 
No. 

 

 
Name 

 

 
Position 

1. Mr. Anusak Bualungka 
 
 

Administrator Manager of Kanchanaburi Thai 
Sugar Co., Ltd. 
 

2. Mr. Bundit Limmeechokchai 
 

Chairman of ME Programme, Sirindhorn 
International Institute of Technology (SIIT), 
Thammasat University 

3. Mr. Decharat Sukamnert 
 

Lecturer of Faculty of Economics,  Kasetsart 
University 
 

4. Mr. Kumron Chudacha 
 
 

Manager of Small Power Producers Project, 
Energy Planning and Policy Office  

5. Ms. Parichat Siwaraksa 
 

Free lance Researcher 
 
 

6. Ms. Saichit Chawana 
 

Instructor of Sirindhorn International Institute 
of Technology (SIIT), Thammasat University 
 

7. Mr. Sanchai Sutipanwihan 
 

Lecturer of Faculty of Environment and 
Resources Studies, Mahidol University 
 

8. Mr. Supakij Nuntavorakan 
 
 

Researcher of The Research and Development 
program on Healthy Public Policy and Health 
impact Assessment, Health System Research 
Institute 

9. Ms. Wanun Permpibul 
 

Head of the Energy and Climate Change Unit, 
World Wildlife Foundation Thailand 
 

10. Ms. Watcharee Paoleungthong 
 

Coordinator of Alternative Energy Project for 
Sustainability (AEPS) 
 

11. Ms. Wichitra Chusakul 
 

Assistant Manager of NET Foundation 
 
 

12. Mr. Winai Prapharkornkiat 
 

Consultant of Energy for Environment 
Foundation 
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