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ABTRACT
This study  aims at the establishment of a recycling bank at a school located 

in Phanomtuan municipality. The researcher believes that this project will be 
beneficial for the community waste management at its source, including income 
generation in the community. The main objective is to study the possibility of a 
recycling bank and community waste management in relation to managerial 
aspects, economical aspects, capital aspects, related waste acts, laws and 
regulations as well as relationships  between the activities of waste recycling  banks 
and community waste management.

The research result found that during the 8 weeks of recycling bank 
establishment in Phanomtuan Municipality, there was a total sellable recyclable 
waste of  2162.77 kilogramms. This helps decrease community waste by 2.98 
percent. The recycling bank has gained  2,223.76 Baht from this operation , or 
36.29 percent of its total income. The result of the test conducted in the recycling 
bank working group regarding knowledge on recycling bank  found that after the 
bank had been operating for 8 weeks, working groups had a better understanding 
28.89 percent. They also understood some laws and regulations related to the 
Municipality Act and Public Organization Act which  enhanced the waste bank 
establishment as a legal  entity in the future.

For the recommendations, the research found that there was not enough 
project publicity and time to provide services to its members. According to this, the 
amount of recyclable wastes brought to the bank was still limited. Hence, the 
service hours of the recycling bank at Wat-Bantuan school should be extended. 
This could be done by integrating the project into the school’s normal classes. In 
addition, the recycling bank can also help raise awareness of people to solve waste 
pollution in their community.  Recommendations for future research  in waste 
reduction activity together with recycling bank project. Include organic fertilizers 
production of leftovers from food. This will help reduce community waste. 
Furthermore, the recycling bank can be planned at a larger scale by the 
municipality to study the real problem of waste pollution in the community as a 
whole.
KEY WORDS: FEASIBILITY / RECYCLING BANK / WAT-BANTUAN
                          SCHOOL /  PHANOMTUAN MUNICIPALITY /

KANCHANABURI
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CHAPTER  1

INTRODUCTION

1.1 Background Information and State of the Problem

It has been 40 years since the first National Economic and Social  Development

Plan was introduced in 1961. The national development based upon this plan has

highly and continually enhanced 30 times of national GDP. On the contrary, various

social and environmental problems have been significantly increased. In term of

environmental problems, domestic waste pollution  is considered to be the closet

environmental problem to people. Because people is both waste producer and affected

ones. For example, waste causes human sickness, waste is source of disease carrier,

waste causes annoyance to human, waste is dirty and disgusting, and waste is source

of pollution.

Referring to the statistic on the waste pollution situation reported by the

Department of Pollution Control in 2000, reveals that 4 years during 1996-2000 the

trend of domestic waste produced by communities throughout Thailand is becoming

higher. In 2003, the amount of waste is about 13,932 million tons, increases from the

year 1999 which contained about  13,140 million tons. The changing rate is 1.5

percent annually (see details in the Table 1.1) (The Office of Environmental Policy

and Plan, Ministry of Science, Technology and Environment. 2002:148)
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Table 1.1: Change Rate of Waste Volume in each Area during 1997 – 2000

Year AverageArea

1997 1998 1999 2000 1997-2000

The Change Rate

(percentage/year)

Throughout the country

3.02 0.39 1.69 1.05 1.54

Bangkok 9.99 -5.18 5.64 1.56 3.00

Inside municipalities Pattaya 12.38 -6.54 1.12 -3.59 0.84

Outside municipalities -8.06 8.97 0.02 4.11 1.27

Waste separation and

utilization nationwide 6.90 6.45 11.78 10.56 8.92

Source: Department of Pollution Control, 2000: 148

Waste management of the government in the past mainly focused on

investment of infrastructure system and public utility service such as sanitary landfill

construction, fertilization system establishment, incinerator construction. Anyhow,

those are ineffective methods and can’t solve the problem at its source. In addition, the

important point is the polluters are not participating and responsible for waste

management.

From problems and obstacles mentioned above, presently the government

issues policy to control waste production and to promote reuse of waste. Government

encourages private sector to invest in waste disposal system including promote and

support community participation on waste pollution solving. There are 2 objectives set

on waste management. The first objective is focusing on “Demand”. This is aiming to

reduce waste generated by people in community to be less than 1.0 kg/person/day. The

second objective is focusing on “Supply”. It is aiming to establish sanitary waste

disposal system, and to reduce at least 15% of total waste generated by people in

community.  Based upon this policy, alternative solution is the combination between
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Demand and Supply to solve problem at  its source, consumer. and product producers.

(please see Chart 1.1). This means, in the supply side, waste disposal is continually

improved and developed in order to dispose waste remains and leftover. Therefore,

several tools and methods are applied such as 5Rs Programme (Reduce, Refill, Repair,

Reuse and Recycle), and economic and social tools. (Office of environment Policy and

Plan, the Ministry of Science, Technology and Environment, 2002:151-152).
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Chart 1.1 Combination between the Demand and Supply of Waste Management

        Source:  The Office of Environment Policy and Plan,

                       Ministry of Science, Technology and Environment, 2002 : 151.
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The economical tool is a new tools proposed in order to create incentive

among waste producers to aware, participate, be responsible, and dispose waste by

themselves. The measurement of this tool is applied through pricing, marketing and

financial mechanisms to create management incentive. Examples of those mechanisms

are financial support for investment, taxation (increase, decrease, cut, credit), service

fee collection, and so on. In addition, economical tool will turn waste to be valuable

product with larger markets. For example, a pledge, recycle, etc. (Office of

Environment Policy and Plan, Ministry of Science, Technology and Environment,

2002 : 147)

An example of successful participatory community waste management is Dan

Khun Thod Municipality. They established 10 month recycling bank in 94 schools

located in Dan Khun Thod district. Result of the study found that there were 9,494

members participated in this project or 37.61% of total students and there were 2,143

tons of recyclable wasted collected and delivered to recycling bank. During 10 months

of project duration, 60% of the amount of waste reused in district was increased. The

result of monitoring and evaluation found that 37.61% of students and school

personnel had better understanding on waste management and reuse, 29% of schools

participated produced organic fertilizer from organic waste and conducted organic

farming. This made school cleaner and helped reduce more than 20% of waste

generated  in school. Since the school is a community learning centre, automatically

the result had been magnified to community and students demonstrated waste

separation and reuse to their parents. Obviously, more people started to collect

recyclable household waste and sell them to scrap dealers. People in the community.

As a result, the amount of waste to be disposed by Dan Khun Thod Municiplaity was

decreased to be 0.65 kg./person/day. (Energy and Environment Development

Foundation, 2002 : E)

This project conducted in Dan Khun Thod, a middle size municipality, was

very successful. In fact, Phanomtuan Municipality is also facing the same waste

pollution as Dan Khun Thod. Therefore, the researcher has decided to adapt the

recycling bank in Dan Khun Thod and experiment it at Phanomtuan.
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pollution as Dan Khun Thod. Therefore, the researcher has decided to adapt the

recycling bank in Dan Khun Thod and experiment it at Phanomtuan

Phanomtuan Municipality located in Phanomtuan District, Kanchanburi

province. In 1999 Phanomtuan Sanitary District was promoted to be Phanomtuan

Municipality through the Act on Status Change of Sanitary District to Municipality

1999. presently, there is approximately 4.5 tons of community waste generated per day

in Phanomtaun Municipality. The waste disposal of this municipality is throwing all

waste into a  ground well, instead of sanitary landfill. (Phanomtuan Municiplaity,

2002: 5)

With daily increasing waste and limited landfill, the municipality is now facing

waste management problem. Hence, if the municipality implements the waste

reduction at source principle into practice, this will help reduce some community

waste in municipality.

In this study, researcher aims to study the feasibility of recycling bank

establishment in school located in municipality. The researcher sees that this project

will be beneficial for community waste management at its source, including income

generation in the community. This is mainly studying on feasibility of recycling bank

management, economic and finance, and laws and regulations related to waste. Key

purpose is to study the relationship between recycling bank activities and community

waste management, including possibility to run activities through municipal commerce

of the municipality. Then the result of the study will be able to magnify to other

municipal areas which eventually lead to sustainable community waste management in

the future.
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1.2 Conceptual Framework

Sources of waste

Wastes of community in the municipality

Recycle waste

Bantuan School

Laws & Regulations
Revenue

Revenue

Wastes management system
at school

Municipality Scarp dealer

The feasibilities of recycling bank operation in school

     Management feasibility

     Laws & Rules feasibility

     Financial & Economic feasibility

Model of waste bank at school
in municipal area
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1.3 The Objectives of Study

1.3.1. To study the status of community waste management in Phanomtuan

Municipality located in Phanomtuan district, Kanchanaburi province.

1.3.2. To study the feasibility of management, laws and regulations, economic

and finance of recycling bank in school located in Phanomtuan Municipality,

Phanomtuan district, Kanchanaburi province.

1.3.3 To study the relationship between recycling bank in school and

community waste management of Phanomtuan Municiplaity located in Phanomtuan

district, Kanchanaburi province.

1.4 Research Hypothesis

1.4.1. The recycling bank in school helps reduce the amount of waste

generated in community.

1.4.2   School and community earn revenue from recycling bank project.

1.5 Limitation of Study

1.5.1 Study Area

Study are of this research is Phanomtuan municipality in Phanomtuan

district, Kanchanaburi province.

1.5.2 Population

A number of school

1 school: Wat Bantuan School

A number of students

From the educational year statistic of 2002, there were 5

classrooms of kindergarten level, and 13 classrooms of primary level. Total number of

student was 502 students divided into 247 males and 255 females.

A number of school personnel

From the educational year statistic of 2003, there were totally

22  teachers  divided  into 5 males and  17  females.  There  were  2  teachers  obtained
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1.5.3  Timeframe of the study

1) Pre-experimental process is during November - December 2003.

2) Recycling bank operation is during January - February 2004 (totally

8 weeks.)

3) Evaluation and data analysis process is in March 2004.

1.6  Expectations

1.6.1 To know the status of community waste that can enhance economical

value to school and community

6.2  To set up recycling bank model for other schools located in municipality.

1.6.3 To apply result of study to set up the community waste management in

the municipality in the future.

1.7  Definition

For a clear understanding of the study, followings are definition of terms used

in this study:

1.7.1 Feasibility of the project means the study to seek for result of project

operation by considering 3 main components: management and administration,

financial and economic, and laws and regulations related to recycling bank in school.

1.7.2 Recycling bank means one method to promote the separation of solid

waste which has economical value, mainly targeted students and community, and

operate the project in school. This is to create better understanding, participation, and

sense of responsibility on waste separation among students and community. Recycling

bank in this study is specifically focusing on recycling bank operating in Wat Bantuan

School, Phanomtuan  district, Kanchanaburi province.

1.7.3 School in Phanomtuan municipal area in this study means Wat Bantuan

School, a primary school located in Phanomtuan municipality, Phanomtuan district,

Kanchanuburi province.
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1.7.3 School in Phanomtuan municipal area in this study means Wat Bantuan

School, a primary school located in Phanomtuan municipality, Phanomtuan district,

Kanchanuburi province.
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CHAPTER II

LITERATURE  REVIEW

Related literatures have been reviewed in order to enhance better understanding 

towards the issue studied. This brings about useful data for clearer consideration, analysis 

and interpretation. The researcher has divided key topics in this section as follows:

2.1 General information on study area

2.2 General information on municipal government

2.3 Roles and responsibilities of Tambon Municipality

2.4 Concept of Recycling Bank

2.5 Concept of project feasibility

2.6 Related researched and studies

2.7 Conclusion

2.1 General information of study area

2.1.1 General information of Phanomtuan Municipality

2.1.1.1 Background information

Referring to the Government Gazette, Vol. 116, Part 9a, 24 February, the 

Phanomtuan Sanitary District was promoted to be Tambon Municipality on the 25 May, 

1999. It covers 5.8 Km2, approximated number of population was 6,130. The community 

in the municipality area is averagely massive. Most of the population relies on agriculture.

Phanomtuan Municipality has been divided into 12 communities as below:

- Sawadimongkol community

- Donsuea community

- Donmapraw community

- Donsomboon community
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- Dondinnuew community

- Makhamtor community

- Dontoom community

- Donkum community

- Srakaew community, and

- Ratchakru  community.

Within the Phanomtuan Tambon Municipality situated government and 

private offices as follows:

- 1 municipal fresh markets

- 2 temples: Bantuan Temple and Srakaew Temple

- 3 schools: Bantuan School, Suksasongkraw School and  

Phanomtuan Chanupatham School

- 1 hospital

- 2 banks: Saving Bank and Agriculture and Cooperatives Bank

- 2 gas stations

- 1 municipal playground

- 1 regional water supply office

- 1 regional electricity generation office

- 1 Phanomtuan transportation office

- 1 district Hall

- 1 police station

- 1 office of primary school

- 1 office of agriculture

- 1 office of irrigation

2.1.1.2 Management structure of Phanomtuan Municipality

The management structure of Phanomtuan Municipality consisting of :

-  Office of Municipality Deputy

-   Finance Unit

-   Technical Unit
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-   Public Health and Environment Unit

-   Education Unit

General management of  Phanomtuan Municipality is as follow:

-  Municipality Development Planning:  Phanomtuan Municipality 

has set a 5 years plan (2002-2006) and Annual Municipality Development Plan based on 

people’s needs collected, policy guideline and capacity of the Municipality to undertake 

the work. The draft plan was proposed to Municipality Development Committee and 

Development Plan Coordinating Committee. Annual budget has been set before starting to 

work, monitor, evaluate, and coordinate as planned.

-  Municipality Council Meeting: there are 2 meetings annually in 

February and August

-   Municipal law issued: 5 municipal laws issued are

A. municipal law on good selling in public areas

B. municipal law on food selling and food storing areas

C. municipal law on waste disposal

D. municipal law on health risk business control, and

E. municipal law on market

-  Public Relations: the community radio is used to announce any 

activities or works of the municipality. The regular on-air time is 06.00-08.00 Hrs. and 

12.00-13.00 Hrs. In addition, there is the public announcement board at the Municipality 

Office used to publicize the announcements of the Municipality and other agencies based 

upon  requested.

- External Relationship Strengthening: the Municipality coordinates 

with various agencies as well as general public within the municipal area to design the 

project plans. Good cooperation has been obtained in several projects, for examples, 

support on the Clean and Order Municipality Project, Fire Protection and Extinguishment 

Project, and many cultural events. (Phanomtuan Municipality, 2002: 1-5)
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2.1.1.3  Phanomtuan Municipality and Waste Management

Presently, Phanomtuan Municipality manages the domestic waste which 

4.5 tons of wastes daily collected by:

-  placing disposal containers along the streets, lanes, etc.

-  assigning street sweepers to clean up the streets 6 days a week

-  arranging 2 trucks to collect the wastes 6 days a week, at 08.30-

17.00 hrs. One day off.

Apart from community waste transfer, the Phanomtuan Municipality has 

also issued a Municipal Law on Waste Disposal the Year 2000 to be a control mechanism  

for cleanness and order management in the municipal areas. (Please see Appendix –A for 

further details)

2.1.2 General Information of Wat Bantuan School

2.1.2.1 Background information

Wat Bantuan School is under the authority of the Office of National 

Primary Schools Committee, providing pre-primary and primary education. It’s located on 

Moo 9, Phanomtuan sub-district, Phanomtuan district, Kanchanaburi province, covered 

the area of 8.2 rais. Wat Bantuan School situated in the central area of the community, 

closed to Bantuan Temple and market including important local government agency 

offices such as Phanomtuan Municipality Office, Phanomtuan District Hall, Police Station 

and the Office of  Primary School in Phanomtuan.

Wat Bantuan School established on the 1st May 1922. In the educational 

year of 2002, this school has been operating for 80 years. From the beginning, it primarily 

offered  Prathoomsuksa 1 to Prathomsuksa 4. Presently it offers kindergarten level up to 

Prathomsukasa 6.

2.1.2.2 Student Data

In the educational year 2003, the school provided 4 classrooms of 

kindergarten level and 13 classrooms of Prathomsuksa level. A total number of 
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classrooms is 17, consisting of 503 students divided into 265 males and 238 females. 

(please see detail in Table 2.1)

Table 2.1:  Number of students divided by educational levels, educational year 2003

Educational Year 2003

Number of studentsLevel Number of

classrooms Male Female Total

Kindergarten,Year1 2 25 18 43

Kindergarten,Year2 2 29 37 66

Total 4 54 55 109

Prathomsuksa 1 2 29 26 55

Prathomsuksa 2 2 33 18 51

Prathomsuksa 3 2 31 30 61

Prathomsuksa 4 2 39 36 75

Prathomsuksa 5 2 37 31 68

Prathomsuksa 6 3 42 42 84

Total 13 211 183 394

Grand Total 17 265 238 503

Source: Wat Bantuan School, 2003: 3.
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2.1.2.3 Teachers and Personnel Data

In the educational year 2003, there were 22 teachers, divided into 5 males 

and 17 females. There were 2 teachers obtained master degree, 17 teachers obtained 

bachelor degree, 3  teachers obtained certificates. Average working experiences was 26 

years. There were 3 janitors and 2 temporary staff.

2.1.2.4 School Resources Data

The school has 3 study buildings. The 2 of them have been constructed by 

using 017 models, comprising of 20 classrooms and the rest is a concreted building 

comprising of 5 classrooms, 2 multi-purposed buildings, and 1 canteen. Beside, there are 

also additional buildings where are constructed by fund raised such as library, nursing 

house, garage, Thai traditional music and dance room, plant nursery house, and restrooms.  

In addition, there are one football ground, one volleyball ground and 2 Takraw lawns.

The school has electricity, tab water, telephones, 20 seats language laboratory, 

science laboratory, and computer room where a number of 10 computers are available. 

(Wat Bantuan School, 203: 1-5)

2.2 General Information on local government in the municipality form.

Municipality is a form of local government administration based on Municipality 

Act B.E. 2496 (1953), aiming at providing people opportunity to have self-government. 

This form is more decentralized than other kinds of government forms. Municipality 

establishment or abolishment requires the Royal Decree. Municipality status is a juristic 

person. The law enacts 3 components of Municipality establishment criteria as follow:

1.    A number of local population.

2. Economic growth which is considered from revenue capabilities 

indicated in law and expenditure on local activities undertaken.

3.  Importance of local politic which is considered in local capability. It is 

separated into 3 classes as follows:
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- Tambon Municipality, is local where the royal decree has approved to be 

Tambon Municipality, including Sanitary District where has been established to be 

Tambon Municipality based on Act of Sanitary District Changed to Municipality B.E. 

2542.

- Town Municipality, is local area situated provincial hall or local 

community where a number of its population is at least 10,000 or more. And it should 

have sufficient revenue to support local government activities as indicated in law. 

Furthermore, it must meet the royal decree criteria to be designated as Town Municipality.

- City Municipality, is a local community where must have at least or more 

than 50,000 inhabitants, plus adequate revenues to support local government  activities as 

indicated in law. Furthermore, it should also meet the royal decree criteria to be promoted 

as City Municipality.



Surasak  Khongkhuan                       Literature Review / 18

Chart 2.1: Municipality Management Structure

                       Source: Patcharee  Horwichitr (1986: 21)
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2.3  Roles and Functions of Tambon Municipality

Referring to the Municipality Act B.E. 2496(1953), including the revised one of 

the year B.E. 2542 (1999) (Municipal Division, Department of Government, Ministry of 

Interior, 1999: 125-126); it has indicated 2 municipal functions as follows:

-  Functions must be undertaken: these refer to functions that the municipality 

must have been well doing as enforced by law. If any municipality doesn’t function well, 

it will be assumed that the municipality ignore or doesn’t perform their authority 

appropriately.

- Functions could be undertaken: these refer to the functions that the 

municipality can decide whether they would want to do it or not. This is based on their 

revenue, resources, personnel, and capability. However, the issue to consider is the 

municipality can do this (function B) once they can already complete the first function 

(A).

The municipal responsibilities relate to solid waste management which is referred 

in the Municipality Act B.E. 2496 are as follow:

Section 50: Tambon Municipality has 9 responsibilities to be conducted in the 

municipality. However, there’s only Section 50(3) which is involving with community 

solid waste management. It indicates that the Tambon Municipality is responsible for 

keeping the cleanness of streets, pavements and public areas, including solid waste and 

refuse disposal.

And in Section 51: municipality can conduct 9 activities in the municipal area. The 

section that is involving with Recycling Bank establishment is Section 51(9) which is 

saying that the municipality can do any activities through the municipal commerce.
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  In the past, the municipality has authority to only conduct activities within its own 

municipal area, later the content related to of municipal responsibilities in Municipality 

Act B.E. 2594 was reformed. It provides greater authority to the municipality to be able to 

do activities outside their municipal area, and to cooperate with others. However, it must 

be following these regulations:

1. Referring to the Section 57(ii), the municipal authority can undertake 

activities  outside the municipal area when:

1.1 The activity is needed to be done and related to the activities conducted 

within municipal area as authority allowed.

1.2  Obtaining approval from Municipal Council, Sanitary District

Committee, Provincial Council, or involving Tambon Council, and

1.3  Obtaining approval from Ministry of Interior

    2.  Referring to Section 57 (iii), the performing of municipality in cooperation 

with others can be done by registering itself as limited company or being a share holder in 

company limited, when:

2.1   That company has specific purposes for public utility trading

2.2   The municipality must hold the share more than 50% of the

registration capital of the company. In the case that the company’s share holder has many

municipalities, provincial administrative offices, tambon administrative offices or sanitary

districts; they must have to sharing the shares.

2.3  Obtaining the approval from Minister of Interior

And the change of share amount hold by municipality can be done only if the 

approval from Minister of Interior is provided. (Prayad  Hongthong, 1983: 62-63)

Section 60: the municipality has authority to issue the municipal laws. Those 

municipal laws must not against the state laws regarding these following cases:

1. For carrying out the municipal authority as indicated in this Act
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2. Once the law enacts the municipality to be able or authorize to issue the 

municipal law, anyone who breaks the municipal law will also be fined, at no more than 

1,000 THB.  (Section 60 is reformed through the Act (Vol. 5), 1967)

Section 61: municipal commerce of the municipality should be issued as 

municipal law. If the municipality that earns revenue or benefits conducts any profitably 

commercial activities, the municipal law is not necessarily required for this matter. 

(Section 61 was adjusted by the Revolutionaries Notification, Vol. 336, 1972)

Other law supporting the Recycling Bank establishment through the municipal

authority is Public Organisations Act B.E. 2542. The category no. 1 is about the

establishment and purposes of the public organization. In Section 5 saying that whenever

the government has specific plan or policy to serve the public and it is suitable to establish

a new administration agency called Public Organisation, they could do so. However, the

form of that new administration agency will not be similar to the governmental

administration or state enterprise. Beside, it must be aiming at the highest effective use of

resources and personnel. The establishment can also be issued as a Royal Decree through

this Act. The public services  that would be established as Public organization are

education standard certification and quality evaluation, government officials training and

development, art and culture promotion and conservation, sport development and

promotion, education and research promotion and support, science and technology

transformation and development, environment and nature conservation, medical and

sanitary service, social welfare, public service, or other services. However, those activities

must be done based on non-profit principle. In Section 6 saying indicating that the public

organization is an governmental agency which maintain juristic person status.

(Department of Education, Religions, and Culture Policy and Plan, Office of Deputy

Minister, Minster of Education, 1999: 5)

In conclusion, the Tambon Municipality has roles and responsibilities through the 

Municipality Act. These roles and responsibilities enacted by laws saying that the Tambon 

Municipality must handle them well. Otherwise, it will be assumed that the Tambon 
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Municipality doesn’t perform well or remiss their authority. For example, the Section 50 

relating to the cleanness maintenance of streets, pavements and public areas, including 

waste disposal; is one among various responsibility to be handled by the Municipality. In 

the Section 57 (iii) the municipality in cooperation with other agencies can establish the 

company limited or hold shares of that company. However, the company must be 

established with intention to particularly trade public utilities.  Municipality can issue the 

Municipal laws by themselves which will help their work flows smoothly. Another law 

which can be supporting the municipality to set up the organization holding juristic person 

status, Recycling Bank for instance, is Public Organisations Act B.E. 2524 as mentioned 

above.

Therefore, the Recycling Bank in school in municipal area can be established 

through those laws and acts mentioned above.

2.4  Concept of Wastes Management

2.4.1   Definitions of Waste

Referring to the Royal Institute Dictionary B.E. 2525, and the Public Health Act 

B.E. 2535, the waste means used papers, scrap of food, plastic bags, food containers, 

ashes, animal excretes, carrions, and other picked up from the street, market, animal stable 

or other places.

Chamroon Yasamut (1984: 137) defines the word “waste” that: it is solid garbage,

degradable and non-degradable ones. For example, wet refuse, rubbish, ashes, carrions,

household waste, market waste, industrial wastes, excluding the waste from human body.

Cointreau (1986 : 4) defines the meaning of solid waste that: it’s the leftover or 

unwanted things. It can be solid waste or semi solid. The transformation from 

stuff/goods/articles to solid waste, partly depends on value of the things because the 

consumer has abandoned those things, but some of those are required by other consumers. 
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Community solid waste means thing that primary users don’t want it anymore and others 

also don’t want it. Therefore, that thing will become a waste in the community which 

people are expecting it to be collected and disposed by municipality

Patchareee Horwichitr (1986: 35) defines the word “waste” that, all kind of waste 

from all sources. That waste is becoming useless for the one who throws it away, but 

sometimes it might be useful for others who wants to use it. Those wastes are leftover, 

rubbish, ashes, agricultural wastes, toxic chemical, demolition waste and residuals from 

disposal processing

Pichit  Sakulphram (1988: 197) defines the word “waste” that, it’s a solid refuse 

which might contains water or humidity, refuse generated from residence, government 

offices, factories, or markets. The amount and quantity are different.

Adisak  Thongkhaimuk and Sunee  Piyapanpong (1991: 53) defines the word 

“waste” that, it’s a solid waste. It also means leftover from consumption or decayed things 

which man doesn’t want to use anymore.

The Office of National Environment Committee (1986: 136-137) defines the 

“waste” that, things that ones don’t want at a time and then throw away. This is including  

clothes litters, garbage, animal excretion, carrions, ash, dust, scrap of things collected 

from residence cleaning, building, street, market, stall, factory and so on.

2.4.2 Solid waste classification

The Office of National Environment Committee classifies composition of solid 

wastes and its 10 definitions as follow:

1. Leftover means scrap of vegetable, scrap of fruit, and scrap of food 

remain  from cooking, preparation and donation (excluding shell, bone, fish bone, corncob 

and stalk) such as steamed rice, fruit peels, meats.
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2. Papers mean product made of pulp such as papers from magazine,  

newspapers, books, handbills, cards, paper bags, paper boxes, cupboard, etc.

3.   Plastic means materials or products made of plastic. For example,

plastic bag, plastic wares, plastic toys, fiberglass products.

4.  Clothes means textiles made of natural and artificial filaments; such as 

cotton, linen, fur and nylon; for example, clothes, scrap of cloth, napkins, socks, etc.

5.  Wood means materials made of wood, bamboo, grass, scrap of wood, 

and flowers.

6.  Glass means material pr product made of glass, such as mirror, bottle, 

light bulb, glassware, etc.

 7.  Metal means material or product made of metal such as metal can, 

electric line, containers and nails.

8.  Debris, tiles, animal bones and shell mean scrap from stones, animal 

bones, and shell. For example ceramics, shells, shrimps, crabs, animal bones, fish bones, 

etc.

9.  Rubber and leathers mean materials or products made of rubber and 

leather or artificial leather. For example, leather products, leather shoes, leather balls, 

leather bags, etc.

10.  Others mean any other materials which can’t be classified into those 

categories mentioned above.

2.4.2  Types of Waste

Wastes are classified into 3 major types as follow:

1.  Community Waste

2.  Industrial Wastes

3.  Agricultural Wastes
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Community Waste means waste produced by human activities, business activities,

and so on. It can be divided into 2 major types:

1. General wastes

 1.1  Refuse such as papers, plastics, glass bottles, clothes, iron, 

leather, rubber, etc

1.2  Garbage such as scrap of vegetables, scrap of fruits, scrap of 

food, etc.

2.  Household hazardous wastes such as batteries, fluorescent tubes, paint,

paint can, chemical wastes, chemical pesticide containers, etc. Based on the above

information, it can be described in chart 2.2 as follow:
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Chart 2.2: Community Waste Classification

Source: adjusted from Somthip  Dantheerawanitch, referred   in

Somnuk  Chatchawan, 2000: 19.
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In conclusion, this research will be focusing on community waste which mainly 

generated within the municipal area and trash which is difficult to be degradable or   

putrefy. Those trashes can be both flammable and non-flammable, but have value in the 

recycling market. For example, scrap of paper, plastics, scraps of cloth, cans, bottles, 

woods, metals and so on.

2.4.3 Solid Waste Management

Patcharee Horwichit (1986: 9) defines the term “solid waste management” that it 

is a principle concerning control, abandonment, collection, transfer  and delivering, 

modification, and waste disposal. This principle will be practiced based upon the 

maximum benefits toward sanitary health, economic, engineering, good looks, 

environmental conservation and social acceptance which is the most important element. 

To effectively manage waste, various fields of academic knowledge are required. For 

example, management, finance, laws, planning, and engineering. The management must 

be concerned all appropriate aspects e.g. politics, city planning, economics, public health, 

social and engineering.

Components of waste management system can be classified into 6 important parts 

as indicated in Chart 2.3
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Chart 2.3: Components of Waste Management System

     Source: Patcharee  Horwichitr, 1986: 9
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In addition, the most effective waste management systems should also consider 

other relating components as follow:

- Management Structure

- Finance

- Equipment

- Staffing

- Data System

- Regulation

- Publicity

For the future waste management trend will be about waste reduction or waste

generation avoidance. That is waste must be lesser generated and waste pollution should

be solved at its cause. This mechanism might be more appropriate than what done in the

past. Therefore, the waste management system must be changed from what it used to be

which means new concepts of waste reduction by using 5Rs principle must be

implemented.

Step 1: Reduce or reduce waste at source. This concept is describing that if there’s

no waste or waste is least generated, the waste disposal is not needed or is needed only at

a very small scale. This is primarily waste generation prevention which is the most

important step. For the product producer, if they can have appropriate design, production

process, and materials, this will help save energy and the use of natural resources. Beside,

it will help reduce the amount of waste and save cost to invest on waste disposal.

Step 2: Reuse. This is the process to classify remaining materials and then reuse or

repair them. Those old materials might be useful for others who need them. The recycling

process can be done at 2 stages: 1) production process to reduce remains,  and 2) reuse to

extend product life or maximize its benefits.

Step 3: Recycling. This step will separate those materials which can’t be reused

from waste. Then collect or degrade those materials and use it as raw materials for the
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new production. It’s similar to Reuse but it needs to be processing. After that it will be

brought to production process in order to get the result, new product. For example, taking

glass bottle or scraps of glass to melting process and then make them new glass bottle in

different looks or characters. This is natural composing recycles.

Step 4: Recovery. This is the process to pull energy out of waste. This will provide

fuel for electricity generation from waste incinerator. Generally, the gas generated from

waste accumulation in landfill such as methane will be taken for use.

Step 5: Residue Disposal. This is the last stage because residue remained from

those 4 steps will be disposed appropriately based upon sanitary basis in order to prevent

toxic spreading to environment. (Pairote  Phromsas and Prasutr  Laungsmarnkul, 1996:2-6)

New concept of waste reduction will bring equal benefits to all sectors such as

community, business sector, industrial sector and environment, which are:

(1) Reducing the amount of use of raw materials and energy. Accordingly,

this will help save investment cost.

(2) Creating good image to organization or agency on environmental

conservation and promotion.

(3) Enhancing quality of life to people because toxic chemicals in

environment reduced.

(4) Cost effective and reducing risk from waste collection, transfer and

disposal.

(5) Reducing need to build waste disposal facilities which will help save

budget.

Waste reduction is importantly relying on waste separation at source. This method 

is more effective because it’s cost saving and environmental friendly. Beside, materials 

separated is more valuable, and people can participate and help save environment and 
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natural resources (Dhamrong Rachanuphab, Office of the Permanent Secretary for 

Interior, 21997: 25-26)

This is relating to the study of Somphob  Boonnak and team (1996: 31) on Waste 

Disposal System Management by community organisation. This study is a result of Slam 

Community Development for Environmental Conservation in Khon Khaen City Project. It 

is found that community organization and scavengers can help reduce 16 per cent of waste 

pollution.

Sunee Mallikaman (2000: 29-34) studied on Effective Community Waste 

Management which is part of project entitled Effective Community Waste Management: 

Model and Mechanism on Social, Economic, Management and Regulations. This is 

aiming to solve community waste pollution and to find appropriate waste reduction model 

which can help reduce waste at source. Project concept is to reduce the amount of 

community waste by using 5R principles: Response, Reduce, Reuse, Recycle and Reject. 

However, to achieve the objectives of the projects, these 4 factors should be considered:

1. Social factor- response and action towards process developed

2. Economic factor- economical incentives is required

3. Managerial factor- the relationship between waste management 

readiness and quantity of waste, and effective management process.

4. Legal factor- a mechanism to effectively and continually enhance 

operation of community waste management

After conducting research by using waste management, separation and collection 

model in 5 villages in 2.5 months, result found that

-  Villagers knows better how to separate waste by its type, however the this 

doesn’t change waste tipping behavior of villagers both before and after treatment.

-  Villagers know better how to separate 4 types of community waste

-  A 4 types of waste separation is suitable for small community
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- When the researcher test this at fresh market and mall, found that a 

frequency of waste collection is reduced.

-  Municipal waste collectors can be working easier and faster with solid 

waste separated. They could save 2 hours on waste transferring to the landfill. Therefore, 

a frequency of waste collection is reduced. It’s easier for collectors and safer. But the 

municipal waste collectors are afraid that once this system has been done, it will reduce 

the price of waste they used to sell.

 -  Deposit system is the economical mechanism used in the study area, to 

promote the cheap glass bottle tipping reduction. It is found that 78.1 per cent of total 

3,340 bottles sold; alcohol bottle, mineral bottle, syrup bottle are returned. This means 

publicity to encourage participation among community leader and villagers is effective.

-  Separation of 4 waste types leads to the reuse of used materials and the 

objection of new waste generation.

  -  Separation of 4 waste types and tipping based upon schedule set is easy to 

do but it requires continually publicity and capability of municipality to collect waste by 

types and schedule as well.

2.5  Concept of Recycling Bank

2.5.1 Definition of Recycling Bank

Definition of Recycling Bank is a kind of solid waste separating promotion. This 

is mainly started at the youth and community. The working area is in school. It aims to 

strengthen better understanding among the youth on solid waste separation and 

responsibility of Recycling Bank. This helps habituate good habits and raise awareness on 

solid waste separation among youth. In addition, it is a model of youth participation 

promotion. The principle of Recycling Bank is its member will separate recyclable solid 

waste, compute the value of solid waste separated into Thai Bath, record the data into 

member’s bank book as a deposit account. The member can withdraw and deposit on the 
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working day of the recycling bank. The recycling bank is different from other banks in 

term of its members don’t have to bring money to deposit, but the recyclable solid waste 

instead. (…Dissemination and Promotion Unit  .., Department of Environmental Quality 

Promotion, Ministry of Science, Technology and Environment, 2001: 12)

2.5.2 Types of Recycling Bank

2.5.2.1 Recycling Bank Establishment Process

Recycling Bank establishment requires ready resources: location and staff, 

including the good understanding on solid waste separation which compiles various steps 

of preparations (See Chart 2.4):

2.5.2.1.1 Working group establishment: the working group 

comprises key staff: teachers and students. The responsibility must be distributed to 

everyone in all levels in order to create the Recycling Bank ownership atmosphere for 

everyone. The working schedule can be variably set for all staff. Therefore, the bank can 

provides service many times a week. In term of community, the youth and community 

members will be running the bank together.

2.5.2.1.2 Working group members must do the survey to find 

information on used goods shop, price and types of solid waste. According to this, they 

will be able to know the appropriate price to be set for each type of solid waste. Beside, 

the survey will also help them to know the amount of recyclable. Hence, they can set an 

suitable plan for bank operation date, goods selling time, and the size of stock.

 2.5.2.1.3  Coordination with the used goods shops where is willing 

to join the project. The working team can ask for higher price to be an incentive for the 

bank’s members. Furthermore, they can make appointment of when to be appropriate for 

the used goods shops to come and collect the recyclable wastes sold by the members.
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2.5.2.1.4   Publicity for increase better understanding and strengthen 

cooperation in schools. Presently, each school will have morning session activity. So the 

information concerning the Recycling Bank e.g. how to participate, bank details, outputs 

of the bank, etc. can be disseminated during this session. This will encourage more 

students to participate in the project. In addition, various communication tools can be use 

for project publicity as well. For example, official announcement documents, exhibition 

board, integrating into subject activities. Those subjects are for instance, Life Experience 

Strengthening Environmental, Education and so on.

2.5.2.1.5 Waste Collection Centre preparation. The simple principle 

is the collection centre must be able to store the recyclable waste for some period of time. 

The recyclable wastes should be clearly separated into its different types which will help 

the check and sell convenient. The collection centre is not necessary to be a permanent 

building. It should be like plant nursery house where can protect the goods from the rain. 

It can have signs indicate type of waste, and price tag. The price is depending on the used 

goods shop. However, the price should be set a bit lower than the price at used goods shop 

to help the project earn more income to run student activities and to use as involving fund 

for the project.

2.5.2.1.6  Project evaluation. This will evaluate from the amount of 

recyclable wastes brought by members, profits from purchasing and buying and a number 

of bank members.
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Chart 2.4: Recycling Bank Establishment Process

Source: adjusted from Promotion and Dissemination Unit,

Department of Environment Quality Promotion, Ministry of

Science, Technology and Environment, 2001: 18-19
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2.5.2.2 Recycling Bank Operation Process

 The operation process of the Recycling Bank is similar to other general 

banks. Its operation process is as follow (See Chart 2.5):

1.  Bank’s member recruitment. The interested person will have to 

fill the application form. Then bank officer will register and give the applicant a member 

ID and bank book which is however will be kept at the bank. The member can see their 

bank book when the bank is opening. The bank staff must record member details in 

customer file as the evidence of bank operation.

 2. When bank member separated the recyclable waste and 

deposited on the working day, the bank officer will classify waste into each type and 

count the amount of the waste to value it into money. Then the officer will record this into 

the deposit form. If the member would like to withdraw the money, she/he must have to 

fill the withdrawn form and give it to the bank officer.

3.  Bank officer records the information e.g. member ID no., type of 

waste, amount of waste and amount of money into the deposit form. Then record the total 

money into member’s bank book. This will be evidence of deposit and withdraw of the 

member. The officer returns the deposit from to the member.

4. When the service hour is over, the officers must check daily 

revenue, expenditure and debtor list. This will be convenient profit and loss evaluation of 

the bank.

5. It is recommended to have monthly evaluation. The result should 

be informed to members through direct communication or board displayed in the bank 

area.
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Chart 2.5 : Recycling Bank Operation process

                 Source: adjusted from Dissemination and Promotion Unit,

Department of Environment Quality Promotion, Ministry of

Science, Technology and Environment: 2001: 20
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2.5.2.3 Working Group of Recycling Bank

Working group of the Recycling Bank consisting of 3 parts which has 

various roles and responsibilities as follow:

1. Recycling Bank Manager, responsible for overall management of 

the bank and supervise the Operation Unit and Control Unit

2. Operation Unit, consisting of

2.1 Scavenger, responsible for separate recycled wasted that 

member brings for sell at the bank and separate other types of wastes which will help keep 

the area clean and tidy. He/she has also record the information about member such as first 

name, last name, ID number, type and amount of waste before proceed to the cashier.

2.2 Cashier is responsible for evaluating the price of 

separated wastes and calculating the amount of money deposited by members. He/she has 

also been responsible for member’s deposit and withdrawn account and recording into the 

member’s bank book.

2.3 Accountant is responsible for related financial documents 

such as total money saved of each member, recording the income and expenditure of the 

Recycling Bank, and recording details and remaining wasted classified by types of wastes, 

amount and price. This will be done daily during office hours.

3. Project Control Unit, consisting of

3.1 Financial Control Officer, is responsible for project 

financial control such as expenditure account, cash account, withdrawing account for 

spending on bank’s activities and withdrawing account of members. This will enable to 

support the monitoring process of the Recycling Bank.

3.2  Purchasing-Selling Officer, is responsible for collecting 

data on purchasing and buying the recycled wastes based on market price, posting the 

price details on the announcement board of the bank. The price will be adjusted 
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appropriately. He/she will also be responsible for selling the recycle wastes or 

coordinating with the scrap merchants.

Chart 2.6: Recycling Bank Working Group

Source: adjusted from Information Dissemination and Promotion

Unit, Department of Environment Quality Promotion,

Ministry of Science, Technology and Environment, 2001:

21-22
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2.6  Concept of Project Feasibility Study

Chantana  Chantaro and Sirichan Thongprasert (2002: 2-3) defines the ‘feasibility 

study’ that, it is a study conducted to find result of the project by mainly considering 

aspects on marketing, engineering and financial. This will support investors to make 

decision whether that project should be done or not. In the feasibility study, all important 

details relating to production and alternatives must be indicated and analyzed. 

Furthermore, production capability and appropriate project location should be 

recommended as well as type of production technology used, investing capital and how to 

manage. This is aiming at the maximum return to investors.

The feasibility study is only a primary phase of project development cycle. Project 

development cycle would stat from concepts of the project up to production process.

Project development cycle can be separated into 3 phases as follow:

1.  Pre-investment phase. This is to study general background information 

to see that which the project should be operated. Once the project has been defined, then it 

comes to the feasibility study process, project evaluation and decision making at the end.

2. Investment Phase. This is about engineering design, contract sign, 

construction, staff recruitment, staff training, etc.

3. Operational Phase. This is the last step after the initiator has invested 

with the project. After this, the initiator must be constantly operating the project as 

planned until the project end.

For this research, the feasibility study is the study to find result of the project by 

considering 3 majors components which are management, economics and finance, and 

acts and regulations relating to school recycling bank.
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2.7 Related Researches

2.7.1  Researches related to solid waste separation for commercial purpose

Sureerut  Butsapuk  (1984 : ii)  conducted a study on Engineering and Socio- 

Economic Aspects of Municipal Solid Wastes Recycling. The result found that the 

scavengers at the dumping sites can earn about 60-300 THB a day from collecting and 

selling recyclable wastes. The expectation from industrial sector is reusing some sorts of 

solid wastes as part of their raw materials. After studying on 7 factories running business 

relating to pulp and papers, glass and plastic, the result found that most of the factories 

have simple production process. The raw materials used are mixed between new raw 

materials and separated recycles. This enhances greater benefits to the factories. The 

result of this study portrays the expectation from society. That means there is high 

expectation from person who directly earns income from solid wastes. Expectation from 

industrial sector is also high because if solid wastes have high quality and non-

contaminated, the value of those solid wastes will be high as well. Hence, this is greater 

opportunity for factories to bring back these solid wastes, with larger quantity,  into 

production process.

Suporn Kuttaporn (1992 referred in Jitti  Rodbangyang, 1996: 54) from the study 

of Suporn on solid waste management by selling them as recycles, case studied Chiang 

Mai Municipality found that  the capability of scrap dealers in Chiang Mai Municipality 

to buy recyclable papers is 5,900-6,300 kg/day. When he compared this figure with the 

amount of municipal solid wastes, found that there was 15.9-17.1 per cent of wasted 

papers generated in the municipality. Those papers can be divided into 4 types: cupboard, 

newspapers, books and scraps of papers. Scrap dealers bought 3,700-4,100 kg./day of 

bottles. When compared this figure with municipal solid wastes, found that it was 5.1-6.4 

per cent. Most of municipal waste is hard plastic such as basket, plastic bowl and plastic 

bucket. Presently, plastic bags are rarely found in the scrap market because there is no 

scrap dealers  from  Bangkok  to  buy  them, its  price  is  easily  changed  and  isn’t  cost
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effective. Most of metal is scrap of metals which are costing about 3,750-4,150 kg./day. 

Aluminium, copper and brass cost about 740-1030 kg./day, which is about 72.4-83.5 per 

cent of municipal waste. Hence, there is high possibility to reuse these recyclable wastes 

if only we can prevent them from contaminating with scraps of food.

The Thai Environment and Community Development Association (1993) ran the 

Solid Waste Reduction and Recycling in 17 schools where located in Jatujak, Bangkhaen, 

Huay Khwang and Dindaeng. They launched the project with using activities, materials 

and media campaign. The overall project result during December 1992- February 1993 

found that there was more than 6,968 kilogramms of solid wastes separated, or average 

368 kilogramms of solid wastes per school. Those were divided into 1,214 kilogramms 

(17.1%) of glass, 4,557 kilogramms (65%) of papers, 911 kilogramms (13%) of plastic, 

and 304 kilogramms (5%) of metal. The value of sellable solid wastes separated was 

120,000 Baht or 632 Baht per school.

Nuanpan  Pitidham (1995: Abstract) conducted the comparative study to find the 

difference of capital between separated solid waste management and non-separated solid 

wastes management of Bangkok Metropolitan Administration. The result found that 

different type of waste management effected average solid waste management capital. 

This means village where separates solid wastes will pay less for transferring cost than 

village where doesn’t separate solid wastes. This is because the waste collecting truck is 

quite small, hence it needs many more days to collect solid wastes.  Beside, the waste 

disposal cost of village where solid waste is separated is less than village where doesn’t 

separate solid waste. This is because a former village will have less solid waste to be 

disposed, hence the waste disposal cost of the former village is obviously less than the 

latter village.

The study of Waste Reduction and Use Unit, Hazardous Waste and Solid Waste 

Management Division, Department of Pollution Control, found that Wong Panit, one of 

the most modern intermediate processing facilities in Thailand, can handle 80-100 tons of 

recyclable wastes per day. The amount of recyclable waste delivered to this facility is 
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32,300 tons per year. Therefore, this facility can save waste disposal budget of the 

government about 16 million Baht annually (waste disposal fee is 500 Baht/ton). 

Accordingly, the amount Pitsanuloke Municiapal solid wastes to be disposed is reduced 

from 130 tons/day in 1998 to 70 tons/day in 1999-2000

(www.pcd.go.th/information/success/waste.htm)

This leads to the cooperation between Wong Panit Co., Ltd. And Pitsanuloke 

Municipality to establish the recycling bank in school in order to reduce increasing 

municipal waste pollution. The recycling bank was firstly launched in 1999 at Thesaban 

Watpanpee School located in Muang disctrict, Pisanuloke. This aims to strengthen the 

participation among students and community on recyclable waste sorting and selling. This 

helps enhance the recycling market network. The result of this project was very 

successful.  With supports from government agencies and non-government organizations 

(NGOs), it has become a model of recycling bank magnified to other communities. 

During the first year of recycling bank operation, both government agencies and NGO 

acted as project mentors and helped disseminate and publicize information on recycling 

bank. In 2001, there were about 500 recycling banks in more than 30 provinces. The 

amount of solid wastes reduced by each bank was 3-5 tons/month. Totally, the amount of 

solid waste that all recycling banks help reduce is about 18,000-30,000 tons annually. It’s 

obviously that this help save waste disposal budget of the government. 

(www.pcd.go.th/information/success/waste.htm)

2.7.2 Related researches on School Recycling Bank

Supanee Thingchai (2000: Abstract) studied on community waste separating 

promotion analysis under the cooperation with school students and scrap dealers in 

Chonburi Municipality. Objectives of this study are to analyse knowledge on 4 types of 

sellable wastes: glass papers, plastic and metal. Then the recycling bank was opened in 

school for real treatment for 16 days. Result found that 120 school students (samples) had 

21.54 per cent of knowledge on solid waste separation before joining the project. And 
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after the treatment the samples gained 21.22 per cent of knowledge on solid waste 

separation. The samples that brought solid wastes for sell could separate solid waste by 

types. Those wastes separated were including 32.4 kilogramms of glass, 112.60 

kilogramms of papers, 6.7 kilogramms of plastic, 5.9 kilogramms of metal and 3.8 

kilogramms of aluminum. This study can help reduce some amount of community waste. 

The recommendation are: it should have solid waste separation mechanism and 

promotion, knowledge on solid waste separation should be continually provided, 

convenience on waste delivering to school should be  existed, and a permanent recycling 

bank is required. In addition, school should arrange this activity into its normal class and 

municipality should provide financial support to support the activity.

Bandhit  Urwatanakul and Pairit  Sukkerd (2001: 61) studied on community 

participation: case study the community recycling centre and recycling centre in Bang 

Kapi district. The result found that the community recycling bank was participatory 

initiated by people in community and community leader who wanted to solve community 

problems. Their success can be seen from a figure of community waste reduction which is 

about 50 per cent. Beside, their revenue from recycling centre can be financial support 

various community activities. This recycling bank is becoming a model for other 

community to do. For example, the recycling centre 101 at Wat Klang Temple. Its result 

are such as  waste amount reduction, earning money to support various community 

activities, strengthening cooperation among people in community, information exchange, 

ideas sharing and within community and inter-community learning. Furthermore, the most 

important thing is this strengthens the learning process of people in community to solve 

problem.

2.8 Conclusion

referring to past researches, it is found that solid waste separation which helps 

waste reduction is the first stage of waste disposal at source. From several researches, it 

will be seen that solid waste remains at the last stage can also be very much reduced. In 

addition, this also brings back the commercial value. For the operation of small agency 



Fac.of Grad. Studies, Mahidol Univ.                     M.Sc. (Env. Planning for Community and Rural Dev.) / 45

such as recycling bank or recycling centre in communities can portray that this can be 

mechanism to reduce waste a lot before it would be taken to disposal at the last process. In 

addition, the commercial value is incentives for those to separate waste before throw them 

away. This is also an incentive for research to study recycling bank in a small scale such 

as school recycling bank in municipality. This easily helps enhance the understanding 

because the municipality doesn’t have too high population, and its activities are not very 

complicated. Beside, the local government like municipality can issue Municipal Law and 

Municipal Commerce Law. In accordance, the new institution allows the local 

government to establish agency or organization with holding the juristic person status. For 

example, the Public Organisation Act B.E. 1999. This will be more convenient for local 

government to manage community waste. The result of this study is to point out the 

possibility of recycling bank establishment in municipality concerning management, 

finance, related regulations and trends of sustainable community waste management in the 

future.
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CHAPTER III

RESEARCH METHODOLOGY

The feasibility study of the school waste bank in Phnomtuan district,

Kanchanaburi province is an integration of survey research and experimental research.

Its major research processes are as follow:

3.1 Research preparation

3.2 Research Design

3.3 Experimental and Data Collection Process 

3.4 Evaluation and Data Analysis

3.5 Research Logical Framework

3.1 Research preparation process

3.1.1 Study area identification is using the purposive sampling. The details are

as follows:

3.1.1.1. Phnomtuan Tambon Municipality is located in Phnomtuan

District, Kanchanaburi province. It’s a small district where has been changed from

Phnomtuan Sanitary Districtin 1999. it’s cover the area of  5.8 km2 and residing

approximately 6,130 inhabitants.  A population in the municipal area is quite densely.

The municipality can collect community waste 4.5 tons a day in their responsible area

(Phnomtuan Municipality, 2002: 1). The reason to study the  Tambon municipality is

because it is not too large area, has an average density of population, and running not

so complicated community activities comparing to the town municipality.

3.1.1.2 There are 3 schools in Phnomtuan Tambon Municipality, those

are Wat Bantuan School (Primary School), Suksa Phnomtuan Songkhrao School

(Primary -Lower Secondary School) and Phnomtuan Chanupatham School (Lower-

Upper Secondary School). The research selected to study only the Wat Bantuan
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School because most of the students live in the Phnomtuan Tambon Municipal

communities.  The Suksa Songkhrao Phnomtuan School is a boarding school where

has students from other areas come to enroll.  (Most of the students are from ethnic

minoirty communities located in Kanchanaburi and Supanburi province. The

Phnomtuan Chanupatham School is a secondary school where most of its students are

living in the neighbouring villages of the Phnomtuan Tambon Municipality.

According to this, the researcher has selected only Wat Bantuan School as a case

study. Beside, the students of Wat Bantuan School are also living in the municipal

area. Furthermore, the waste generated and supplied to the Solid Waste Bank is truly

representing the waste generated by the Phnomtuan Tambon Municipality.

3.1.1.3 Wat Bantuan school is providing education from kindergarten

level upto primary level. There are 17 classrooms, 503 students and 27 personnel

(teachers, janitors, and temporary employees).

3.1.2  Primary data collection done by gathering secondary data from related

literatures which are

3.1.2.1 General information of study area

3.1.2.2 General information on Thai local government in terms of

roles, responsibilities duties, rules and regulations related to the issue studied.

3.1.2.3 Researches related to the community waste management

3.1.2.4 Researches related to solid waste bank and waste

modification system for commercial purposes done in other areas.

3.2 Research Design Process

3.2.1 Study on waste bank models

3.2.1.1 The study on school waste bank management model can be

divided into 3 elements:

3.2.1.1.1 Waste bank working group includes 3 parts with

different responsibilities:

3.2.1.1.1.1    Bank manager



Surasak  Khongkhuan                                                                                       Research Methodology / 48

3.2.1.1.1.2 Operation Unit, consisting of waste separator,

cashier, and accountant

3.2.1.1.1.3  Project Control Unit, consisting of financial

control officer and trading control officer

3.2.1.1.2 Waste bank establishment process. The bank establishment

requires resources preparation e.g. location, personnel, and adequate understanding

towards the waste separation. The process of waste bank establishment is as follows:

3.2.1.1.2.1 Members of working group comprising of

teachers, students, Working Working group establishment: the working group

comprises key staff: teachers and students. The responsibility must be distributed to

everyone in all levels in order to create the Recyclable Solid Waste Bank ownership

atmosphere for everyone. The working schedule can be variably set for all staff.

Therefore, the bank can provides service many times a week. In term of community,

the youth and community members will be running the bank together.

3.2.1.1.2.2 Working group members must do the survey

to find information on used goods shop, price and types of solid waste. According to

this, they will be able to know the appropriate price to be set for each type of solid

waste. Beside, the survey will also help them to know the amount of recyclable.

Hence, they can set an suitable plan for bank operation date, goods selling time, and

the size of stock.

3.2.1.1.2.3 Coordination with the used goods shops

where is willing to join the project. The working team can ask for higher price to be an

incentive for the bank’s members. Furthermore, they can make appointment of when

to be appropriate for the used goods shops to come and collect the recyclable wastes

sold by the members.

3.2.1.1.2.4 Publicity for increase better understanding

and strengthen cooperation in schools. Presently, each school will have morning

session activity. So the information concerning the recyclable solid waste bank e.g.

how to participate, bank details, outputs of the bank, etc. can be disseminated during

this session. This will encourage more students to participate in the project. In

addition, various communication tools can be use for project publicity as well. For

example, official announcement documents, exhibition board, integrating into subject
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activities. Those subjects are for instance, Life Experience Strengthening

Environmental, Education and so on.

3.2.1.1.2.5 Waste Collection Centre preparation. The

simple principle is the collection centre must be able to store the recyclable waste for

some period of time. The recyclable wastes should be clearly separated into its

different types which will help the check and sell convenient. The collection centre is

not necessary to be a permanent building. It should be like plant nursery house where

can protect the goods from the rain. It can have signs indicate type of waste, and price

tag. The price is depending on the used goods shop. However, the price should be set a

bit lower than the price at used goods shop to help the project earn more income to run

student activities and to use as involving fund for the project.

3.2.1.1.2.6 Project evaluation. This will evaluate from the

amount of recyclable wastes brought by members, profits from purchasing and buying

and a number of bank members.

3.2.1.1.3  Waste bank operation process

The operation process of the waste bank is similar to other general

banks. Its operation process is as follow (See Chart 3.1):

3.2.1.1.3.1 Bank’s member recruitment. The interested

person will have to fill the application form. Then bank officer will register and give

the applicant a member ID and bank book which is however will be kept at the bank.

The member can see their bank book when the bank is opening. The bank staff must

record member details in customer file as the evidence of bank operation.

3.2.1.1.3.2 When bank member separated the recyclable

waste and deposited on the working day, the bank officer will classify waste into each

type and count the amount of the waste to value it into money. Then the officer will

record this into the deposit form. If the member would like to withdraw the money,

she/he must have to fill the withdrawn form and give it to the bank officer.

3.2.1.1.3.3 Bank officer records the information e.g.

member ID no., type of waste, amount of waste and amount of money into the deposit

form. Then record the total money into member’s bank book. This will be evidence of
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deposit and withdraw of the member. The officer returns the deposit from to the

member.

3.2.1.1.3.4  When the service hour is over, the officers must

check daily revenue, expenditure and debtor list. This will be convenient profit and

loss evaluation of the bank.

3.2.1.1.3.5  It is recommended to have monthly evaluation.

The result should be informed to members through direct communication or board

displayed in the bank area.

Chart 3.1: Waste bank operation process
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3.2.1.2  Documentation system of the waste bank

    For the documentation of the waste bank, the researcher uses the

documentation format designed by the Energy Conservation Promotion Fund, Office

of National Energy Policy Council, to record the data collected. The researcher

obtained 8 forms through kindly support from the Education Unit of Faculty of

Environment and Resources Science, Mahidol University. Those 8 forms are waste

bank book, application form, withdrawn form, deposit form, customer list, total

deposit account form,  cash book, and creditor list. (See further details in the Annex II)

3.2.1.3 Waste Bank’s Waste Collection System Design

Waste purchasing and selling preparation will be followed the waste

price set by the local used goods shops in the project. The 70% of the price will be The

price is divided into 70% (income for waste bank member) and 30% (income

generated to the bank as a waste bank operational capitals). For the waste

management, bins are prepared to collect 5 types of waste which are:

1.  Wasted Metal

2. Wasted Glass

3. Wasted Plastic

4. Wasted Paper

5. Other kinds of waste

3.2.2 Waste bank’s member sampling design

      Based on a number of 528 persons of Wat Bantuan School (503

students, and 22 personnel), a researcher considers all member of the waste bank is the

samples for this study.

3.2.3 Data Collection Tools Preparation

3.2.3.1  Pre-test questionnaire to be used with the waste bank working

group members before they start doing their duties.

3.2.3.2  Post-test questionnaire to be used with waste bank working

group members after they finish the duties (see further details in Annex III)
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3.3 Experimental and Data Collection Process 

3.3.1 Meeting with local officials in schools and Tambon Municipality, and

informed the objectives of research, research timeframe, and data collection process. A

good cooperation was requested for the convenience of research conduction.

3.3.2 Using pre-test questionnaire with working group members in order to

collect data before the waste bank started to operate. There are 15 students and 3

teachers working for waste bank in school, however, the pre-test has only been done

with 15 students.

3.3.3 Establishing the waste bank in school and using all forms prepared to

check the performance of waste bank.

3.3.4  Setting up schedule to open the waste bank. The duration is 8 weeks,

January-March 2004. The waste bank will be open in the morning and noon every

Thursday and Friday because these days are scheduled to be integrated education

period to promote learning experience for students. Therefore, it’s an appropriate

period to run the waste bank.

3.3.5  Using post-test questionnaire to collect data at the final stage. This

questionnaire is used after the 2 months waste bank operation. The informants are 15

students who are Wat Bantuan School’s waste bank working group members.

3.4 Evaluation and Data Analysis

3.4.1 Using the descriptive statistic to evaluate the data in term of

percentage, and data comparative to explain the result of the study. Data is divided

into 4 categories:

3.4.1.1 Data collected from the pre-test questionnaire on the understanding

of working group towards waste bank management Data from bank’s records to check

the amount of recyclable waste delivered to the bank and revenue from recyclable

waste purchasing and selling.

3.4.1.2 Data collected from documents related to laws, acts and

regulations of the Tambon municipality.
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3.4.2 Data Analysis. Data analysis can be separated into 2 steps:

3.4.2.1 Analyzing secondary data gathered from related literatures

3.4.2.2 Analyzing data gathered from field study which is

comprising of pre-test questionnaire on understanding of working group members

toward the waste bank management and record of a number of recyclable waste in the

waste bank. The descriptive statistic and data comparison in term of percentage are

used to find relationships.

3.4.2.3 Analyzing the feasibility of waste bank management;

laws, acts, and regulations, and economic and finance of the school waste bank.

3.4.2.4 Analyzing the relationship between school waste bank and

Tambon municipality waste bank
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3.5 Research Logical Framework

Chart 3.2:  Research Logical Framework

1.

Research Preparation

General Information

of Study Area

Laws/Regulations

and Rules

2.
Research Design Process

3.

Experimental and Data

Collection

Study on Solid

Waste Bank Pattern

4.
Evaluation and Data Analysis

5.
Conclusion and Discussion

Sampling Design
Data Collection

Tools Preparation
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CHAPTER  IV

RESEARCH  RESULTS

Research result is separated into 3 parts as follow:

4.1 Data from Wat Bantuan School Recycling bank’s records on recyclable

waste selling and purchasing

4.2 Data on recycling bank management handled by the working group

4.3 Data on status of Phanomtuan Municipality Recycling Bank

management

4.1 Data from Wat Bantuan School Recycling Bank’s records on recyclable waste 

selling and purchasing

In this research, from total 503 students of Wat Bantuan School, there are 349 

students (or 69.39% of 503 students) registered to be members of Wat Bantuan School 

Recycling Bank.

For the recycling bank’s waste collection system design, the waste price of the 

bank will be linked with the waste price at the used goods shop. From 100% of the 

price, it will be divided into 70:30. The former 70% will be an income for recycling 

bank members, and the latter 30% will be a capital fund for bank operation. For the 

waste collection, 5 types of bin will be provided for collecting different types of waste, 

which are wasted metal, wasted glass bottles,  wasted plastic, wasted papers, and other 

wastes respectively. Table 4.1 illustrates the additional information concerning 

recyclable wastes purchased from the bank’s members and recyclable solid wastes 

sold to the used goods shop.
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Table 4.1: Purchasing and Selling Price of the Recyclable Solid Waste at  Wat  Bantuan 

School

Type of waste

Purchasing price at

the Recycling bank

(THB)

Selling price to

the used goods

shop (THB)

1. Metals/Non-metals

1.1 Metals

- Steel (kg.)

- Tin can e.g. coffee can,

bucket, etc (kg.)

1.2 Non-metal

- Copper (kg.)

- Brass (kg.)

- Aluminium (kg.)

- Soft drink can (kg.)

        1.3 Hazardous Waste

- Big batteries ( kg.)

- Small batteries (kg.)

- Spray bottles (kg.)

3.50

1.00

40.00

30.00

30.00

25.00

5.00

3.00

1.00

5.50

2.00

50.00

40.00

42.00

35.00

7.00

4.00

2.00

2. Glass

- Chang Beer Bottles (kg.)

- Singha Beers bottles (kg.)

- Mekong Whisky Bottle

(75 CC.)(bottle)

- Fish sauce bottle (bottle)

- Soda bottle (bottle)

- Pesticide Bottle (bottle)

- Broken glass, excluding

broken mirror (kg.)

0.70

0.50

1.00

1.00

0.50

1.00

0.70

1.00

0.80

1.50

1.50

1.00

2.00

1.00



Fac.of Grad. Studies, Mahidol Univ.            M.Sc. (Env. Planning for Community and Rural Dev.) / 57

Table 4.1: (Continue) Purchasing and Selling Price of the Recyclable Solid Waste at  

Wat  Bantuan School

Type of waste

Purchasing price at

the Recycling bank

(THB)

Selling price to

the used goods

shop (THB)

3. Plastic

- Plastic bottle (kg.)

- Mixed plastic (kg.)

- Rubber tube (kg.)

- Blue PVC Tube (kg.)

              -    Black PVC Tube (kg.)

3.50

3.50

4.00

5.50

3.50

5.00

5.00

6.00

8.00

5.00

Source: Field Survey, 2004

Table 4.1: Purchasing and Buying Price of Recyclable Waste in the Wat Bantuan

School Recycling bank (cont.)

Type of Waste Purchasing Price  at

Recycling Bank

(THB)

Selling Price to Used

Goods Shop (THB)

4. Papers

- Writing papers (kg.)

- Newspapers (kg.)

- Mixed papers (kg.)

              -    Paper board (kg.

3.00

3.00

2.00

3.0

4.00

4.00

2.50

4.00

5. Others

- Java-Cottons (kg.)

              -    Cottons (kg.

4.00

1.00

6.00

2.0

Source: Field Survey, 2004

Remark : This prices are among January to March 2004.
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After the recycling bank provides service for 8 times during January-March 

2004, at noon of every Thursdays and Fridays, research result found that there is total 

2,162.77 kilogrammes of recyclable solid waste which could be sold. Most of it is 

glass, (1,104 kg. or 51.2%), papers (580.18 kg. or 26.9%), metal (318 kg. or 14.5%), 

plastics (119.17 kg. or 5.5%) and others (40.5 kg. or 1.9%). (See table 4.2 and Graph 

4.1)

For the sale and purchase of recyclable solid waste of the bank during the 

operation period, found that the bank earned 6,128 THB from selling recyclable to 

used goods shop. The bank paid 3,904.24 THB to purchased recyclable solid waste 

from member. This is 63.7% of total revenue. Therefore, the bank can gain profit from 

this operation at the amount of 2,223.76 THB or 36.29% of total revenue. (See more 

details from the Table 4.3 and Graph 4.2)

Based on the trend of recyclable waste bought from members and recyclable 

sold to scrap dealer found that during the fist week of bank operation, grand total 

purchase and selling is highest. Total expenditure  to buy recyclable waste from 

members is 968.84 THB. Total income gain from selling recyclable wastes to scrap 

dealer is 1,285 THB. During first 3 weeks, grand total of recyclable waste purchase 

and selling is still high but it getting lower in the 4th week. In the 5th week, the trend is 

stable. (See more details from the Table 4.3 and Graph 4.3)
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Table 4.2 : Recyclable Solid Waste Deposit at Wat Bantuan School Recycling bank

(Separated Types by Weight)

Weight of Recyclable Separated by Types

(kg.)

Times Date of

Purchase

Glass Papers Plastic Metal Others

Total

Weight

(kg.)

1 15-16 Jan 04 277.19 163.36 37.76 80.34 4.00 562.65

2 22-23 Jan 04 102.41 94.92 21.28 34.95 2.40 255.96

3 28-30 Jan 04 166.50 71.80 14.21 55.30 0.00 307.81

4 11-12 Feb 04 89.00 55.00 3.40 5.30 1.50 154.20

5 18-19 Feb 04 102.70 22.90 3.50 45.84 1.90 176.93

6 25-26 Feb 04 75.80 25.80 1.12 37.70 10.60 151.02

7 4 - 5 Mar 04 104.00 58.00 21.10 32.50 8.10 223.70

8 11-12 Mar 04 187.00 88.40 16.80 26.30 12.00 330.50

Total 1,104.60 580.18 119.17 318.23 40.50 2,162.77

Percentage 51.07 26.83 5.51 14.71 1.87 100.00

Source: Field Survey, 2004.
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Graph 4.1: Recyclable Solid Waste Deposit and Withdraw at the Wat Bantuan School

Recycling bank (Separated  Types by Weight)

Table: 4.3: Recyclable Waste Selling and Purchasing at Wat Bantuan School

Recycling bank

Times Date of

Purchase

Selling (THB) Purchasing (THB) Balance (THB)

1 15-16 Jan 04 1,285.00 968.84 316.16

2 22-23 Jan 04 767.00 552.01 214.99

3 28-30 Jan 04 1,171.00 518.74 652.26

4 11-12 Feb 04 320.00 168.11 151.89

5 18-19 Feb 04 568.00 307.24 260.76

6 25-26 Feb 04 695.00 410.19 284.81

7 4 - 5 Mar 04 572.00 441.30 130.70

8 11-12 Mar 04 750.00 537.81 212.19

Total 6,128.00 3,904.24 2,223.76

Percentage 100.00 63.71 36.29

Source: Field Survey, 2004.
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Graph 4.2: Recyclable Waste Selling and Purchasing at the Wat Bantaun School

Recycling Bank
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Graph 4.3 : Comparing a Total Value Recyclable Waste between Purchasing from 

Recycling Bank member and Selling to the used goods shop at the Wat 

Bantaun School Recycling Bank

4.2  Data on Management of Recycling Bank Working Group

4.2.1 Pattern of Recycling Bank Management

  The Wat Bantuan School Recycling Bank’s working group has 15 students 

participated. Their responsibilities are divided into 3 groups as follows:

4.2.1.1 Bank Manager (1 person)

4.2.1.2 Project Control (2 persons)

4.2.1.2.1 Finance Control Officer  (1 person )

4.2.1.2.2 Purchasing-Selling Control Officer (1 person)

4.2.1.3 Operational Staff (12 persons)

4.2.1.3.1 Waste Separators (4 persons)
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 4.2.1.3.2 Cashiers (4 persons)

4.2.1.3.3 Accountants (4 persons)

4.2.2 Evaluation Form on Management of Recycling Bank’s Working

 Group

Researcher designed the evaluation form to be used before and after the 

recycling bank operation, among recycling bank working group. The form comprising 

of 15 questions, 1 score for 1 question (see details from Appendix I). The result of pre 

and post evaluation  found that before the recycling bank operation, the informant got 

136 scores or 60.44% of total scores. Then after recycling bank operated for 8 weeks, 

researcher used the same evaluation form with working group again, the result found 

that the informants got 201 scores or 89.33% of the total scores. The difference of 

score comparing between pre-evaluation and post evaluation is 65 or 28.89% of total 

scores. (see further details from Table 4.4)
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Table 4.4: Conclusion of Scores Value of Pre-Test and Post-Test on Recycling Bank      

Management among Wat Bantuan School Recycling Bank working Group

Student No. Scores before

experiment

Scores after

experiment

Difference of Scores

High

1 12 14 2

2 5 10 5

3 9 13 4

4 6 14 8

5 13 14 1

6 9 14 5

7 14 15 1

8 6 14 8

9 8 13 5

10 14 15 1

11 7 13 6

12 9 13 4

13 8 13 5

14 6 11 5

15 10 15 5

Total 136 201 65

Percentage 60.44% 89.33% 28.89%

Source: Field Survey, 2004.

Remark : The period of testing difference 2 months
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4.3 Data on Status of Phanomtuan Municipality’s Community Waste

Management

4.3.1 General Information

Referring to the answers gathers from local government officers who are 

responsible for the municipal cleansing and environment in Phanomtuan, found that 

Phanomtuan municipal area covers 5.8 square kimometres, resides 5,944 inhabitants, 

and consists 1,717 households. Waste generation in Phanomtuan Municipality is 0.8 

kilogrammes/person/day. Hence, the community waste generated is 4.7 tons/day.

From the record of waste collection from municipal waste truck found that 

most of the waste generated is leftover from food (e.g. wasted vegetable, wasted 

fruits), which is approximately 2,800 kg./day or 59.57%; plastic 13.83%, others 13.83, 

papers 4.90%, metal 4.90%, glass 2.13%, rubber/leather 0.21%, wood/leaves 0.21%, 

stone/tile 0.21% respectively. (See details in Table 4.5 and Graph 4.4)

Table 4.5: Phanomtuan Municipal Waste Components in the Year 2004

Waste Components Average Weight (kg.) Percentage

Garbage

Papers

Plastics

Glass

Metal

Rubber/ Leather

Cloth

Wood/ Leaves

Stone/ Tiles

Other

2,800

230

650

100

230

10

10

10

10

650

59.57

4.90

13.83

2.13

4.90

0.21

0.21

0.21

0.21

13.83

Total 4,700 100

Source: Questionnaire on Status of Phanomtuan Municipal Waste, 2004

Remark : Data corrected among January to March 2004.
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Graph 4.4 : Phanomtuan Municipal Waste Components in the Year 2004

4.3.2 Data on Solid Waste Management

    The Phanomtuan Municipality provides waste containers which collects 

all kinds of waste. They don’t sort the waste at this stage. So every kinds of waste will 

be mixed together. A truck will transfer the waste from the public skips to the landfill 

for disposal. Then all waste will be burnt on the open ground or sometimes covered.

There is not clear patter of community waste sorting. Community waste sorting 

found is municipal workers manually sort the waste and select only recyclable solid 

waste e.g. glass, plastic, papers, metal, etc. for sale.

Problems and obstacles found toward the bank management is mostly relating 

to landfill and waste disposal process. Presently, the landfill is situated out of the 

municipal area, therefore this leads to a conflict with its neighboring communities. 

Beside, the waste disposal process doesn’t follow the sanitation regulations.
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CHAPTER  V

DISCUSSION

In this study, the researcher groups the research result into 4 parts as follows:

5.1 Economical and Financial Feasibility of School Recycling Bank

5.2 Feasibility on Recycling Bank Management in School

5.3   Feasibility of laws and regulations

5.4 Relationship between School Recycling Bank and Community

          Waste Management

5.1 Economical and Financial Feasibility of School Recycling Bank

After the recycling bank had been established for 8 weeks in the school

located in municipality found that a number of 2,162.77 kilogramms of recyclable

wastes were sold. Those recyclable wastes can be separated into glass, paper, metal,

plastic and others. The percentage of each type is 51.2, 26.9, 14.5, 5.5 and 1.9

respectively. The total recyclable wastes sale to scrap dealer is 6,128 Baht. The total

recyclable waste purchase from members is 3,904.24 Baht or 63.71 per cent of total

revenue. Therefore, the grand total left in the bank is 2,223.76 Baht or 36.29 of total

revenue.

Considering the trend of grand total recyclable waste purchased at the bank and 

sold to scrap dealer found that in the beginning of recycling bank’s operation, biggest 

amount of recyclable waste brought into the bank. The weeks later, the amount of 

recyclable waste brought was declined until the 5th week of bank’s operation. This can 

be explained that members were very enthusiastic to join the project. Later, not so 

much recyclable waste left at member’s home including the convenience occurred 

regarding  bank’s system and service hours,  so some members weren’t eager  to  bring
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from this activity, we will see that profit gained is still constantly remaining at 20-30 

per cent of total waste purchase and selling profit.

This is showing that recycling bank gained 1,111.88 Baht monthly of profit, 

although the amount of recyclable waste brought to the bank is decreasing. Some weak 

points are found. For instance, limited service hours that can’t meet the need of 

members who want to deposit their waste at the bank. However, this problem can be 

solved by setting smoother deposit system such as opening the bank everyday or 

deposit the recyclable waste by classroom instead of individual. This mean students in 

the class and collect recyclable waste from their classmates and then go to deposit 

those waste at the bank at one time. Regarding publicity, more publicity activities 

targeted community to promote recycling bank in school should be initiated. This will 

encourage people in community to have more participation with recycling bank 

activities. Then the amount of recyclable waste coming to the bank will be more and 

obviously the bank will gain more profit from this as well.

5.2 Feasibility on Recycling Bank Management in School

The result of evaluation on knowledge of recycling bank’s working group 

before and after joining the bank found that before joining the bank, all 15 working 

group members totally get 136 scores from the test or 60.44 per cent of total test 

scores. After 8 weeks of recycling bank operation, the same working group members 

can get 201 scores from the same test or 89.33 per cent of total test scores. The scores 

difference is 65 or 28.89 per cent of total test scores.

This is showing that the working group members gain better understanding

toward the recycling bank management system because they have direct experience in

working at recycling bank. Regarding the profits from recycling bank operation, the

school agrees to equally provide it to working group members and keep some amount

of money for future recycling bank activities. This very much brings enthusiasm to

students to join the recycling bank activities in the next semester.
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5.3 Feasibility of laws and regulations

There are not so many restricted regulations to run the school recycling bank 

because this is the experimenting to study the operation of recycling bank in school. 

This kind of activity is to promote learning process of students and to get approval and 

good support from school headmaster. If the recycling bank is required to be operating 

outside school area by municipality, it is needed to establish the recycling bank to be a 

juristic person through Municipality Act and Public Organisation Act.

Municipality has roles and responsibilities through the Municipality Act. These 

roles and responsibilities enacted by laws saying that the Tambon Municipality must 

handle them well. Otherwise, it will be assumed that the Tambon Municipality doesn’t 

perform well or remiss their authority. For example, the Section 50 relating to the 

cleanness maintenance of streets, pavements and public areas, including waste 

disposal; is one among various responsibility to be handled by the Municipality. In the 

Section 57 (iii) the municipality in cooperation with other agencies can establish the 

company limited or hold shares of that company. However, the company must be 

established with intention to particularly trade public utilities.  Municipality can issue 

the Municipal laws by themselves which will help their work flows smoothly.

Other law supporting the Recycling Bank establishment through the municipal

authority is Public Organizations Act B.E. 2542. The category no. 1 is about the

establishment and purposes of the public organization. In Section 5 saying that

whenever the government has specific plan or policy to serve the public and it is

suitable to establish a new administration agency called Public Organisation, they

could do so. However, the form of that new administration agency will not be similar

to the governmental administration or state enterprise. Beside, it must be aiming at the

highest effective use of resources and personnel. The establishment can also be issued

as a Royal Decree through this Act. The public services  that would be established as

Public organization are education standard certification and quality evaluation,

government officials training and development, art and culture promotion and

conservation, sport development and promotion, education and research promotion

and support, science and technology transformation and development, environment
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and nature conservation, medical and sanitary service, social welfare, public service,

or other services. However, those activities must be done based on non-profit

principle. In Section 6 saying indicating that the public organization is an

governmental agency which maintain juristic person status.

Therefore, the recycling can be established as a juristic person though the 

supports of laws, act and regulations mentioned above.

5.4 Relationship between Recycling Bank in School and Community Waste 

Management

Referring to status on Phanomtuan municipal waste management, there is 

approximately 4.7 tons of community waste generated per day or 0.8 kilogramms of 

waste generated per person.

There is totally 1,210 kilogramms of usable and sellable waste generated per

day (or 25.75 per cent of total waste generated per day). The waste generated can be

divided into 4 categories: glass generated 100 kg./day (2.31%), papers generated 230

kg./day (4.90%), plastics generated 650 kg./day (13.83%), and metal generated 230

kg./day (4.90%)

Result of study found that after the recycling bank had been operating for 8

weeks (approximately 60 days), there is 2,162.77 kg. of recyclable waste brought to

sell at the bank. Most of it was 1,104.6 kg. of  wasted glass (51.5%), 580.18 kg. of

wasted papers (26.9%), 318.23 kg. of wasted metal (14.5%),  119.17 kg. of wasted

plastic (5.5%), and 40.5 kg. of other wastes (1.9%) respectively.

When comparing between the amount of recyclable wastes sold at Wat 

Bantaun Recycling Bank and Phanomtuan municipal waste found that amount of solid 

waste was reduced. Those wastes reduced were 18.41% of glass, 4.20% of papers, 

0.31% of plastic, and 0.82% of metal respectively. And if considering only at grand 



Fac. of Grad. Studies, Mahidol Univ.              M.Sc. (Env. Planning for Community and Rural Dev.) /71
             

total of recyclable waste quantity, found that 2.98% of recyclable waste was reduced. 

(please see detail from Table 5.1)

Table 5.1: Solid Waste Amount Comparison Between  Phanomtuan Municipality and 

Wat Bantuan School Recycling Bank

Type of

Recyclable

Waste

Amount of

Community

Waste Per

Day (kg.)

Amount of

Community

Waste in 2

Months

Time (kg.)

Amount of

Recyclable

Waste from

Recycling Bank

(Total amount in

2 months)

Percentage

Glass 100 6,000 1,104.6 18.41

Papers 230 13,800 580.18 4.20

Plastics 650 39,000 119.17 0.31

Metal 230 13,800 318.23 0.82

Total 1,210 72,600 2,162.77 2.98

Note:   data in Percentage column is a comparison between recyclable waste generated 

in 2 months at recycling waste bank and community waste generated in 2 

months

From the result of study found that recycling bank can help reduce amount of 

waste generated in community. However, the amount of waste brought to recycling 

bank is still small comparing to grand total of community waste because of weak 

publicity. Most of people in community are still keeping their solid waste at home for 

sell by themselves and some are just throwing them away altogether with non-

recyclable waste. If the project can be run continually along with strong public 

relations activities, more recyclable waste will be separated and brought to sell at the 

bank.
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CHAPTER VI

CONCLUSION  AND RECOMMENDATION

This study is aiming to study the feasibility of recycling bank establishment in

school located in municipality. The researcher sees that this study will be one among

various mechanisms to help reduce community waste at its source and help increase

revenue. This will focus on the feasibility study on management, economic and

financial and related laws and regulations. The main objectives of this study are to

study the relationship of recycling bank activities and community waste management,

including the possibility of activities set under the Municipal Law in order to magnify

the result of study into other communities. The researcher strong believes that the

recycling bank will be the mean for sustainable community waste management in the

future. The results of study can be concluded as below.

6.1 Conclusion

After the recycling bank had been established for 8 weeks in the school located

in municipality found that a number of 2,162.77 kilogramms of recyclable wastes were

sold. Those recyclable wastes can be separated into glass, paper, metal, plastic and

others. The percentage of each type is 51.2, 26.9, 14.5, 5.5 and 1.9 respectively. The

total recyclable wastes sale to scrap dealer is 6,128 Baht. The total recyclable waste

purchase from members is 3,904.24 Baht or 63.71 per cent of total revenue. Therefore,

the grand total left in the bank is 2,223.76 Baht or 36.29 of total revenue.

The result of evaluation on knowledge of recycling bank’s working group

before and after joining the bank found that before joining the bank, all 15 working

group members totally get 136 scores from the test or 60.44 per cent of total test

scores. After 8 weeks of recycling bank operation, the same working group members

can get 201 scores from the same test or 89.33 per cent of total test scores. The scores

difference is 65 or 28.89 per cent of total test scores. This is showing that the working
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group members gain better understanding toward the recycling bank management

system because they have direct experience in working at recycling bank. Regarding

the profits from recycling bank operation, the school agrees to equally provide it to

working group members and keep some amount of money for future recycling bank

activities. This very much brings enthusiasm to students to join the recycling bank

activities in the next semester.

Therefore, profits gained from recycling bank and better understanding

regarding this among working group members illustrate that there is possibility to

continually operate the recycling bank in school. Concerning relating laws and

regulations such as Municipal Law, Public Organization Act B.E. 1999 are also

supporting municipality to establish recycling bank in form of juristic person if

required because the recycling bank is significantly involving with public benefits,

environmental conservation and best use of natural resources.

The relationship between recycling bank in school and community waste 

management found that this project helps community solid waste. Those solid wastes 

are glass, papers, plastics and metal. Its percentage of each waste type is 18.41, 4.20, 

0.31, and 0.82 respectively. Considering from quantity of total recyclable wastes 

found that it helps reduce 2.98 per cent of community waste.

6.2 Recommendations

6.2.1 Recommendations and constraints

6.2.1.1 Recycling bank management. It is found that service hour of 

the recycling bank is too limited. This can’t meet requirement of members who needs 

service. As a result, some members don’t want to sell recyclable wastes with the bank 

anymore. Therefore, the bank should be open on daily basis, similar to school 

cooperatives shop.
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6.2.1.2  The location of recycling bank is not appropriate. This is 

because the school shares some space of school building where is out of use to locate 

the recycling bank. The problems found are recyclable wastes storage, disturbance 

from insects and animals in the waste storage area, and the heat in the waste deposit 

area because its service hour is student lunchtime.

6.2.1.3  Information dissemination is not good enough. Sometimes, it 

happens that some students bring dirty recyclable wastes, non-recyclable wastes or 

hazardous wastes to sell at the bank.

6.2.1.4 Documentation is sometimes incorrect. The students get 

confuse about how to fill in the data because they are only primary students. Hence, 

sometimes the wrong data are filled in the file or wrong calculation is made.

6.2.1.5  The recycling bank in school should be continually operated. 

It might be able to integrate into school classes in various subjects. For example, 

Science, will enhance knowledge of student on environmental conservation relating to 

community waste; English  language will give student opportunity to learn more 

vocabulary relating to environmental conservation or waste management; and  

Mathematics will sharpen student’s calculating skill or accounting.

6.2.1.6 The publicity on recycling bank among general public in 

community is still very limited. According to this, the amount of recyclable wasted 

brought to recycling bank is also very limited. If there is more publicity, it will 

encourage more people to participate in the recycling bank project and gain more 

cooperation from municipality or other agencies. Publicity activities are such as using 

community radio to recruit new members of the recycling bank.

6.1.1.7 Result of study shown that students and community earn 

income from recycling bank project. Other side benefit is it enhances  students, 

teachers and people in community to know how to separate recyclable wastes and 

reuse of wastes. Eventually, this help raise awareness of people to help solve 

community waste pollution afterwards.
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6.2.2 Recommendations for future researches

6.2.2.1 Since waste found in the agricultural municipality, therefore 

most of solid waste found is degradable agricultural waste such as scrap of vegetable 

or food leftover. Hence, waste reduction activity should be introduced. Fro example, 

those degradable waste can be made as  organic fertilizer. This will decrease 

municipality’s waste transfer frequency and landfill size.

6.2.2.2  Apart from the research result that students in community

earns income from recycling bank activities, continual study to see how  recycling 

bank gives any impact to public awareness and community waste is recommended.

6.2.2.3  The school recycling bank should be magnified into larger

scale. It could be municipality recycling bank. This is to study municipal  waste 

pollution which is covering larger area than just school recycling bank.
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Evaluation Form on The Understanding Towards School Recycling Bank.

แบบประเมินความรูความเขาใจกับกิจกรรมธนาคารขยะในโรงเรียน

1. ขอใดอธิบายความหมายของคํ าวา “ขยะรีไซเคิล” ไดถูกตองที่สุด
การน ําของเกาที่ชํ ารุดแลวมาซอมแซมใหใชการไดใหม เชน ตุกตาที่ขาดก็
น ํามาซอมแลวนํ ากลับมาใชใหมอีก เปนตน
การนํ าขยะบางชนิดเชน ขวดแกว พลาสติก โลหะ กระดาษ เปนตน ไป
แปรรูปผานกระบวนการผลิตเพื่อนํ ากลับไปใชใหม 
การน ําขยะที่ใชแลวมาใชซ้ํ า เชน ขวดแกวที่ใชแลวนํ ากลับไปใชใสนํ้ าดื่ม
การน ําขยะที่เหลือใชแลวไมสามารถใชงานไดไปฝงกลบใหถูกสุขลักษณะ
การลดการใชสินคาบางประเภท เชน ถุงพลาสติก เพื่อลดปริมาณขยะ

2. ขยะชนิดใดที่นํ าไปรีไซเคิลไดยาก
กระดาษ
โฟม
พลาสติก
ขวดแกว
โลหะ

3. ขอใดไมใชประโยชนของขยะรีไซเคิล
ชวยลดปริมาณขยะในชุมชน
ทํ าใหประเทศประหยัดพลังงานและทรัพยากร
ทํ าใหสินคาที่ผลิตทนทานมากขึ้น
ชวยลดตนทุนในการผลิตสินคา
ท ําใหชุมชนสะอาดและเปนระเบียบเรียบรอยมากขึ้น
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4. ธนาคารขยะคืออะไร
ธนาคารที่นํ าขยะมาฝากแลวถอนออกเปนขยะ
สถานที่รับฝากเงินชนิดหนึ่ง
เปนหนวยงานในการรับฝากเงินและรับฝากขยะ
เปนกจิกรรมที่สรางจิตสํ านึกในการคัดแยกขยะในชุมชน
ธนาคารที่สามารถนํ าเศษอาหาร เศษผักมาฝากไดและถอนออกเปนเงิน

5. ขอใดไมใชคณะทํ างานของธนาคารขยะ
ผูจัดการธนาคาร
เจาหนาที่คัดแยกขยะ
เจาหนาที่คิดเงิน
เจาหนาที่ดูแลรักษาความปลอดภัย
เจาหนาที่บัญชี

6. ขัน้ตอนของการทํ างานธนาคารขยะ (โปรดเรียงลํ าดับจากกอน-หลัง)
เจาหนาที่ทํ าการคัดแยกประเภทแลวลงบันทึกในเอกสารนํ าฝาก
เจาหนาที่บันทึกรายละเอียดแลวสรุปการนํ าฝากในแตละวัน
รับสมัครสมาชิก
สรุปผลในแตละเดือนแลวแจงผลใหสมาชิกทราบในแตละเดือน
สมาชกิแยกขยะแลวรวบรวมมาที่ธนาคารขยะ

7. ขอใดไมใชวิธีการดํ าเนินงานของธนาคารขยะ
จดัตัง้คณะทํ างานในธนาคารขยะโดยครูและนักเรียนในโรงเรียน
ตดิตอรานรับซื้อของเกาใหมารับซื้อขยะจากธนาคารขยะ
ประชาสัมพันธใหสมาชิกในโรงเรียนและชุมชนเขารวมกิจกรรม
รับซื้อขยะจากสมาชิกธนาคารขยะสัปดาหละ 1 คร้ัง
น ําขยะที่เหลือจากธนาคารขยะไปฝงกลบใหถูกสุขลักษณะ
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8. ขยะชนิดใดไมสามารถนํ ามาขายในธนาคารขยะได
ขวดเบียร
กลองโฟม
กะละมังแตก
กระปองนํ้ าอัดลม
ขนันํ้ าทองเหลืองแตก

9. ในการดํ าเนินการของธนาคารขยะไมจํ าเปนตองมีบุคคลใดในตอไปนี้
รานรับซ้ือของเกา
เจาหนาที่คัดแยกขยะ
ผูจัดการธนาคาร
เจาหนาที่ธุรการของเทศบาล
สมาชิกธนาคารขยะ

10. เอกสารใดที่ไมไดใชในการบันทึกขอมูลในธนาคารขยะ
สมุดนํ าฝาก
ใบสมัครสมาชิก
ใบถอนเงิน
ใบโอนเงิน
ทะเบียนคุมลูกคา

11. การก ําหนดราคาขยะที่รับซ้ือใชหลักเกณฑขอใด
ก ําหนดราคาซื้อขายขึ้นเอง
ก ําหนดราคาโดยเทศบาลตํ าบล
อางอิงราคาจากรานรับซื้อของเกา และใหมีราคาตํ่ ากวาเล็กนอย
ใหผูอํ านวยการโรงเรียนเปนผูกํ าหนดราคาซื้อขาย
ใหสมาชิกธนาคารขยะเปนผูกํ าหนดราคา
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12. ผูจัดการธนาคารขยะมีหนาที่อะไร
คดัแยกขยะที่สมาชิกนํ ามาขายใหกับธนาคาร
เทยีบราคาขยะที่แยกออกมาแลว และคิดเงินใหกับสมาชิก
รับผิดชอบการดํ าเนินงานในภาพรวมของธนาคารในทุก ๆ สวน
สรุปยอดการนํ าฝากขยะในแตละวันของธนาคาร
ควบคุมการเงินของธนาคารและประชาสัมพันธโครงการธนาคารขยะ

13. ขอใดไมใชการประชาสัมพันธกิจกรรมธนาคารขยะในโรงเรียน
การใชเอกสารเผยแพรของทางราชการแจกในโรงเรียนหรือชุมชน
การจัดบอรดนิทรรศการของโรงเรียนหรือชุมชน
การแทรกความรูเกี่ยวกับในกิจกรรมการเรียนการสอนของโรงเรียน
การเผยแพรทางเสียงตามสายของโรงเรียนหรือชุมชน
การส ํารวจรานขายของเกาที่อยูในพื้นที่ใกลเคียง

14. ขอใดไมใชลักษณะของธนาคารขยะ
มพีืน้ที่สํ าหรับเก็บรวบรวมขยะจากสมาชิก
มปีายบอกราคาขยะที่รับซ้ือแยกชนิดอยางชัดเจน
มกี ําหนดวันเวลาเปดทํ าการในการรับซื้อขยะที่แนนอน
มกีารติดตอกับรานรับซื้อของเกาใหมารับซื้อขยะจากธนาคารขยะ
มกีารตั้งราคาขยะใหมีราคาสูงกวารานขายของเกา

15. ประโยชนของการมีกิจกรรมธนาคารขยะ
ท ําใหชุมชนและโรงเรียนมีความสะอาดเปนระเบียบเรียบรอยมากขึ้น
ท ําใหนักเรียนฝกนิสัยในการออมทรัพย
ชวยลดภาระคาใชจายของผูปกครอง
ชวยใหหนวยงานของทองถ่ินลดคาใชจายในการจัดการขยะมูลฝอยชุมชน
ถูกทุกขอ

ขอมูลพืน้ฐานของผูตอบแบบสอบถาม
ช่ือ / นามสกุล ..............................................................  ช้ัน / หอง.................................
อายุ.....................ป       เพศ..........................................
ต ําแหนงหนาที่ในธนาคารขยะ........................................................................................
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Questionnaire on Status of Phanomtuan Municipal Waste

แบบส ํารวจขอมูลการลดและใชประโยชน ขยะมูลฝอยของชุมชนของ
เทศบาลตํ าบลพนมทวน

ขอมูลท่ัวไป
1. ช่ือเทศบาล .....................................................................................

ที่อยู............................................................................................................................
โทรศัพท....................................................... โทรสาร.............................................

2. ประชากรและปริมาณขยะมูลฝอยในเขตพื้นที่เทศบาล ป พ.ศ.2546
พื้นที่เทศบาล........................................................ ตารางกิโลเมตร
จ ํานวนประชากร................................................. คน (ขอมูลทะเบียนราษฎร ณ
ธันวาคม 2546)
จ ํานวนครัวเรือน................................................. ครอบครัว (ขอมูลทะเบียนราษฎร
 ณ ธันวาคม 2546)
อัตราการเกิดขยะ................................................ กิโลกรัม / คน / วัน

ปริมาณขยะมูลฝอย (ตัน / เดือน หรือ กิโลกรัม / เดือน)

ม.ค.46 ก.พ.46 มี.ค.46 เม.ย.46 พ.ค.46 มิ.ย.46 ก.ค.46 ส.ค.46 ก.ย.46 ต.ค.46 พ.ย.46 ธ.ค.46

3. องคประกอบของขยะมูลฝอยของเทศบาล ป พ.ศ.2546

องคประกอบขยะมูลฝอย (รอยละโดยนํ้ าหนัก)
เศษอาหาร กระดาษ พลาสติก แกว โลหะ ยาง/หนัง ผา ไม / ใบไม หิน/กระเบื้อง อื่น ๆ รวม
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ขอมูลเกี่ยวกับกิจกรรมการลด และใชประโยชนขยะมูลฝอยชุมชน
4. ชุมชน / พื้นที่ที่ดํ าเนินกิจกรรมการลดและใชประโยชนขยะมูลฝอยชุมชน

ชุมชน / พ้ืนที่ดํ าเนินกิจกรรมรูปแบบกิจกรรม
จํ านวน ชื่อชุมชน/โรงเรียน

ผูรับผิดชอบ สถานที่ติดตอ

      ศูนยวัสดุรีไซเคิลชุมชน

      ทํ าปุยหมัก

      ทํ าปุยนํ้ า

      ทํ าธนาคารขยะ

      โครงการขยะแลกไข /
       สิ่งของ

      โครงการผาปารีไซเคิล

      ทํ าสิ่งประดิษฐจากวัสดุ
      เหลือใช

      อื่น ๆ
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3. รานรับซ้ือของเกา

ช่ือราน ชื่อผูประกอบการ สถานที่ตั้ง เบอรโทรศัพท

ขอมูลดานการจัดการขยะมูลฝอย
4. ลักษณะการจัดวางภาชนะรองรับขยะมูลฝอยชุมชน

      แบบถงัเดียวทิ้งขยะรวมกันทุกประเภท
      แบบถังขยะ 2 ใบ วางคูแยกเปนขยะเปยกและขยะแหง
      อ่ืน ๆ

7. กรณีมีการจัดวางภาชนะรองรับขยะมูลฝอยแบบแยกประเภท เทศบาลจัดการขยะที่
คดัแยกอยางไร (ตอบไดมากกวา 1 ขอ)

      ขายใหกับรานรับซื้อของเกา
      ทํ าปุยหมัก
      เก็บรวบรวมเพื่อนํ าไปกํ าจัด
      อ่ืน ๆ (ระบุ).........................................................................................................

8. การจัดเก็บรวบรวมขยะมูลฝอยของเทศบาล
      เกบ็รวบรวมขยะมูลฝอยรวมกันทุกประเภท
      เกบ็รวบรวมขยะมูลฝอยตามประเภทขยะมูลฝอยที่คัดแยกไว
      อ่ืน ๆ (ระบุ)............................................................................................
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9. วธีิการกํ าจัดขยะมูลฝอยที่ใชอยูในปจจุบันของเทศบาล (ตอบไดมากกวา 1 ขอ)
      กองบนพื้น (Open Dumping)
      กองบนพื้นแลวเผา
      ฝงในหลุม
      เตาเผา
      หมักทํ าปุย (Composition) ขนาด...................................................ตนั / วัน

ระบบที่ใช..........................................................
      ไถกลบทุกวัน
      ไถกลบบางครั้ง
      ฝงกลบอยางถูกสุขาภิบาล (Sanitary Landfill)

10. ปญหาและอุปสรรคตอการจัดการขยะมูลฝอย (ตอบไดมากกวา 1 ขอ)
      ดานบุคคลากร.......................................................................................................
      ดานงบประมาณ....................................................................................................
      ความสามารถในการเก็บขนขยะมูลฝอย.........................................................…..

 .............................................................................................................................
      ดานระบบการกํ าจัดขยะมูลฝอย....................................................................……
      ดานสถานที่กํ าจัดมูลฝอย...............................................................................…..

..............................................................................................................................
      การยอมรับของประชาชน.............................................................................……

 อ่ืน ๆ ...................................................................................................................
..............................................................................................................................

11. ขอคิดเห็น / ขอเสนอแนะ
..............................................................................................................................................................
..............................................................................................................................................................

ช่ือผูใหขอมูล....................................................................................………………………………
ตํ าแหนง.........................................    หนวยงาน……………………………………………………
วนัที่ใหขอมูล…………………………………
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Appendix B

- Activities Photographs  of A Recycling Bank in Wat Bantuan School

- Recording Forms for  A Recycling Bank in School
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1. Activities Photographs  of A Recycling Bank in Wat Bantuan School

1.1 A teacher of Wat Bantuan School took a Recycling Bank working group to
learning about recyclable waste in used goods shop.

1.2 Opening Day of  the Recycling Bank at Wat Bantuan School.
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1.3  A Recycling Bank working group are depositing recyclable waste from members
of. Recycling Bank at Wat Bantuan School.

1.4  A Recycling Bank working group of Wat Bantuan School took recyclable waste
to selling  in used goods shop.
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1.5 Annual Book for explain about a Recycling Bank Process.
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2. Recording Forms for A Recycling Bank in School

2.1 Account Name Form
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2.2 Application Form
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2.3 Withdrawal Slip Form

2.4 Deposit Slip From
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2.5  Deposit Report Form
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2.6 Account Payable Registration Form
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2.7 Cash Book Form
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2.8 Customer Registration Form
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